Tap chi Cong nghé Sinh hoc 6(2): 133-143, 2008

BAI TONG QUAN

DEHYDRIN - PROTEIN CHONG MAT NUGC O THUC VAT
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TOM TAT

Dehydrin 1d mt trong cac nhom LEA (late embryogenesis abundant) protein, duge goi 1a LEA nhém
11. Ching dugc tim thiy trong té bao hat & giai doan cudi qua trinh hinh thanh phéi ciing nhu trong md
sinh dudng cla ciy khi bi mat nude (stress han, lanh hodc mudi cao). Pac diém cu tric cua dehydrin 1a
¢6 3 doan bao thi K, S va Y. Poan K bao thi nhét giau lysine véi trinh tr EKKGIMDKIKEKLPG & gan
déu C. Ching dic trung cho tt ca cac dehydrin. Chudi $ (Serine) trong céu triic ciia dehydrin - doan S,
doan Y v6i trinh ty T/VDEYGNP gin dau N it bao thi hon. Ngodi ra, con doan @ - giau céc amino acid
phén cyuc. Phy thude vao su ¢b mat cua K, S, Y trong trinh tu dehydrin, ching dugce chia thanh 5 nhém
phu: Y, SK,, Y. K,, SK,, K, va K.S. Dehydrin cé trong thuc vit bic cao, tao, nim men va cyanobacteria.
Ching dugc phan b6 trong cac bao quan nhir t& bao cht, nhén, ty théva khdng bao du trix. Nhiéu gen mi
hoéa dehydrin da duge nghién ciru vé cu trae, dinh vi trén cic nhiém sic thé. Trén promoter clia cic gen
nay ¢6 nhidu vi tri dic hiu, diém nhén biét cia cdc yéu té phién ma cam (mg v&i ABA (abscicsic acid)
hodc cam (g véi didu kién lanh. Chire nang cta dehydrin con chua duge xac dinh thit chinh xéc, nhung
nhimg nghién ciru in vitro cho thiy dehydrin dang YSKn ¢d kha niing gén véi hat l1p|d dang K,S ¢6 kha
nang gin véi ion kim loai va toai bo anh hudng cia cae gde ty do. Dang SK, va K co- the lién quan dén

qua trinh thich img vai diéu kién lanh.

Tir khéa: Biéu hién gen, dehydrin, LEA protein, protein chong mdt nudre, thye vt

MG BAU

Trong qué trinh tién héa, hang loat cac co ché

bio vé co thé dugc hinh thanh theo hudéng thich nghi
voi dicu kién moi trudmg séng cia thure vat, di 14 ciy
mét nam hay 14u nam, déu duge duge duy tri sudt
qué trinh phét trién c4 thé. Co s& dé phat trién qua
trinh thich img chinh 13 sy hinh thinh va thay dbi
biéu hién cia mot loat cic gen cam (mg vai cac diéu
kién méi trudmg bit loi. Nhu ta da biét, sinh truéng
va phat trién cua thyc vat phu thude vio mic do
cung tng nudce cho cdy. Hidu tuorng mét nude trong
cdy noi chung, hay khé han néi riéng piy ra anh
huong dang kc Tuy nhién, trong qua trinh phat trién
cug cay, mod té bao hat ¢6 mot giai doan bi mat nudc

dén, sy mét nuéc trong hat 1a g1a1 doan tht yeu khi .

hinh thanh va phat trién hat, né gan lién véi sur bidu

hién cua cac gen, ma vai trd chii chdt trong vide didu -

hoa biéu hién cic gen nay thudc vé hormone sinh

trudmg - abscisic acid (ABA). Trong s6 d6, dic biét

¢6 nhom cac gen md hdéa cho LEA (late

embryogenesis abundant) protein. B&i vi LEA con’

duoc tim thiy trong mé t bao thyc vat khi xir ly
ABA cling nhu dudi tic ding cla cd¢ stress han,

, man, nhiét dé cyc doan, nén chung duwgc xem nhu

protein lién quan dén stress. Mét trong nhimg nhom
protein dic biét quan trong clia LEA protein la
dehydrin. Nhiu cbng trinh nghién ciu vé cac
dehydrin dé giai thich cho sy phén img d6i véi hién
fwgng mat nude & cly trdng. ’

Trong bai nay, chung t8i tdng quan nhimg

: “n , A . A - ’ = b M
nghién clru vé dehydrin, cau triic, chrc ning va vai

tro cioa ching trong thirc vat,

LEA PROTEIN
Khii niém chung

M4t trong nhimg cong trinh ddu tién vé sy ton
tai cia nhém protein sinh ra vao giai doan mudn cua
qua trinh hinh thanh phéi - LEA protein - 12 nghién
ciru cua Dure va déng tac gi& (1989). Loai protein
nay trén thuc té khong c6 trong phoi hat chua chin
va mém non. Nhung su xuit hién cia. ching thu'ong
gin' lién v&i sy gia ting ham lugng ABA ndi bao
trong qua trinh hinh thanh hat, dc biét'la giai doan
hat chin, cho phép xép chiing vao loai protein cam
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img véi ABA. Trong phdi hat bong c6 dén 18 loai
LEA mRNA dugc téng hop, 13 loai trong s d6 xuat
hién trong phéi hat chua chin khi xir Iy ABA. Nhimg
nghién ciru sau nay cho _théy LEA c6 trong nhiéu ho
thyc vit khac nhau (Rorat, 2006).

Bing chimg vé tdng hop va tich trit LEA protein
trong mam hat & giai doan cudi khi mét nude cho
phép dy doan vé kha niang tham gia cia chung vao
phin ng bao v¢ theo huong gilr nguyén ven cau tric
cia mim khi mat nudc. Thém vao d6, su tdn tai ciia
nhitng mat ma di truyén dinh hudéng cho cac gen
LEA trong qua trinh chin cta hat khi bi mat nude
trong md t& bio nay, cb thé rét ¢o ich cho cac co
quan sinh duéng coa ciy khi trao d61 nude b phé v,
vi du nhu & diéu kién han, nhiét d4 thip. Trong cac
truomg hop ndy, ngudi ta déu nhén thiy hién tuong
cam ing tdng hop mRNA cia ching, twong tu nhu
trong diéu kién duge xir Iy ABA (Allagulova ef al.,
2003). Goyal va ddng tac gia (2005) da phat hién
dugc LEA protein ngén chin protein khoi két tu va
bién tinh khi mét nudc. Nhur viy, chung co tham gia
bao vé t& bao thue vét khoi bi ton thwong khi mit
nude, mic dit chire ning cua cac protein nay cho dén
nay da dugc ban luin nhiéu nhung vin con chua
duge lam sang to hoan todn.

Phin loai

Ba nhém LEA protein dau tién dugc md td dua
trén sy tuong ddng vé trinh tu amino acid (aa) va ciu
trac cua chung (Bray, 1993). Nhém LEA 1 - D19
protein, dai dién diu tién dugc tim thdy 1a Em
protein cua lia my (Litis ef al., 1987). Chung chira
motif bdo thu gém 20 gdc aa nhlmg khéng c¢é cu
trac khong gian dac hiéu trong dung dich. Nhom
LEA II 13 dehydrin, Con nhom LEA 111 - D7 dac
trung bing trinh tr lip lai 11 goc aa
PIE(QX IKE(QIK PXE(D/Q) trong dé &1a gbc aa
ky nude. Dai dién coa nhom nay khong nhimg co ¢
trong thyc vat ma con tim thay trong cic té bao tién
nhén, céc loai tuyén tring. O dang hoa tan, ching
khéng ¢6 dang chu tric dgc thi ma chi hinh thanh
chu triic & dang tinh thé. Ngoai cic nhém trén, con 3
nhom nhé khac la LEA D113; LEA D29 va LEA
D95, trong do, LEA D29 c6 tinh chét gin gibng nhu
LEA D7.

Sau nay, nhiéu LEA dugc phéan lip, chung dugc
chia thanh $5 nhém chinh (Ingram, Bartels, 1996;
Bray ef al., 1999). Sy gibng nhau giita cac thanh
vién trong timg nhém LEA - d6 1a su ton tai cia
nhitng ving bao thi cao va cdc tinh chét khac bio
dam cho ching thyc hién dugc chitc ning chéng
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chiu cia hat. Nhitng diic diém ndi bat trong cu triic
phén tir cda LEA 13 gidu aa wa nudc, khong chira
cysteine vi tryptophan, c6 ving xoin o va co kha
nang chiu nhiét (Wlse 2003). Ching thay the vi tri
nude trong mang té bao va diéu chinh ap sudt tham
thdu. Cac nhém chinh cé thé md ta tém tit nhur sau:

1) Nhom LEAI-DI9: Protein thudc nhdm nay
chira nhiéu glycine va céc aa cé tich dién cao. Trong
chu triic phan tr protein ¢6 doan bao thi 20 gbe aa:
GGQTRKOQQLGSEGYHEMGRK. Chung gitf nuce
tét nhdr chu tric co dén 70% cudn lién tuc va ludn
gift ¢ trang thai sinh ly binh thuong. Chirc ning
chinh duge du doan dua trén kha nang gitt nude 16t
cho t& bao. Ngoai EM protein cha lia my, protein
thuéc nhém 1 ¢on tim théy & dai mach, diu xanh,
diu tuong, lua gao...(Rajesh, Manickam, 2006)

ii) Nhom LEA2-D11I: con goi la dehydrin. Bay
12 mot nhoém 1ém. Dac diém chinh cia ching 1 ¢6 3
doan bdo thu ky hidu la Y, S va K. K 14 doan giau
lysine gbm 15 aa: EKKGIMDKIKEKLPG ton tai
gan diu C cua chucn polypeptide. Ching c¢6 vai rd
bao vé cdu tric t& bao tuong tw nhu chaperone. vé
tinh chdt ching cé thé bén vimg hon sucrose va ¢6
kha ning bao vé tét hon.

iiiy Whém LEA3-D7: Dai dién 1A D7 protein tir
cidy bong, HIVA1 protein tir dai mach (Hordeum
vuigare)... Protein thugc nhém 3 c6 chire nang cb lap
ion, Trong qua trmh mét nudc, luong ion tép trung
va tang 1én trong t& bao. Poan cé tinh bao thu cao
trong chudi polypeptide ciia nhém chira 11 gbe aa:
TAQAAKEKAGE, lip lai dén 13 lin. Ching tao
thanh xodn o va x&p thani bo, mit ky nudc bén
ngodi 14 noi hip phu cac ion. Ngoai thuc vit, dai
dién nhém ndy cdn tim thay & tuyén tring va
prokaryote: AavLEA1 tir tuyén trung Aphelenchus
avenae (Goyal et al., 2005). Mt s6 gen thujc nhém
nay dugc phan lép, bién nap vao cdy trdng nhim
téng kha néing chiu han. Vi du: gen H VAl dd duoc
chuyen thanh céng vao cdy lua dé tang cudng tinh
chdng chiu kho han va chéng chju man nhung chi
trong diéu kidn & nha ludi (Xu et al., 1996). Con gen
OsLEA3-] da thé hién tinh chong chiu khd han trong
diéu kién déng rudng, nhéd promoter HVAI-like va
promoter CaM 358 (Xiao ef al., 2007).

iv) Nhom LEA4-D95: G d3u tuong, cDNA cua
D95 véi chiéu dai 0,8 kb duge tach chiét tir 14 khi b
mét nude. Chudi aa co dén 78,8 - 68,2% tuong dbng
v0i cic san phim khac trong cling nhém: Leal4 &
cdy bong (Galau ef al., 1993) va pcC27-45 trong ciy
Craterostigma plantagineum - ciy chiu han ¢6 kha
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niing hdi phuc cao (Piatkowski et al., 1990). Protein
vai lugng dang ké duge bigu hién & ré nhiéu hon 1a
{Maitra, Cushman, 1994).

v} Nhom LEA5-DI113: Protein trong nhom c6
thé thay thé vi tri nuoc trong mang té b2o dé glu’ on
dinh cau tric nay. Chudi aa ddu N ¢é dang xodn o
rit bao thi. Phan tin ciing dau C it bao thi hon riéng
cdu trac cudn trong doan nay van git mirc bao thu
cao. Ciing nhw D11, D113 tao cu triic phi hop v
cdu tric cAn bao vé thanh 16p dinh trén bé mat.
Protein thude nhém nay c6 thé néi dén la LE25 tr ca
chua Lycopersicon esculentum va D113 tr cay
bong... (Imai ef al., 1996},

Trén co s& ngdn hang genome cua lda va
microarray, ngudi ta di xac dinh dugc 34 LEA
protein trén 10 nhiém sic thé (Wang ef al., 2007);
con trén co s& ngin hang genome cua Arabidopsis
dd phat hign duge 51 gen LEA (Hundertmark,
Hincha, 2008). Ching déu duoe chia thanh 7 nhom
theo Pfam databases [dehydrin, LEA 1, LEA 2,
LEA 3, LEA_4, LEA 5 va SMP (sced maturation
protein)] dua vao cdu triic cdc ving dac hiéu trén
trinh ty protein,

Sau day, ching tdi phan tich sdu hon vé& nhom
LEA2 — D11 con goi Ia dehydrin.

DEHYDRIN

Céu tric va tinh chit chung

Trong cac nhom trén, dehydrin hay con goi 13
LEA-DI1 protein dugc nghién ciru k¥ hon ca.
Nghién ciru dau tién vé phén lap gen nay la LEA-
DIl & cidy bing (Baker er of, 1988) wva
RAB2I{RAB- resposive to abscisic acid) & lta gao
Oryza sativa (Mundy, Chua, 1988). Dure va e al.
{1989) da phén nhém dehydrin nay 13 LEA nhém 2.
Thuat ngit “Dehydrin” (DHN) protein lin déu tién
duoc Close va ddng tac gid (1989) str dung. Nhu
viy, protein loai nay cé bdn tén goi 12 RAB, LEA-
D11, LEA nhém 2 vd Dehydrin (DHN) protein,
trong dé dehydrin duge sir dung rjng rai nhét.

Mic di nhimg dehydrin déu tién duge phat hién
& diéu kién mit nude, dén nay, logi protein nay phan
lon duge xac dinh qua tinh tuong dbng coa trinh ty
aa hon 12 kha niing biéu hién ciia chung. Mét loat cac
nghién ciru thanh cong trong vi¢e phan l&p va tinh
¢hé dehydrin tir hat ngd, mam dai mach, lia my, diu
twong... Ching cé khéi lwgng phan tir trong khoang
rit rong tir 9 kDa (Wsi724 cia lGa gao) dén 200 kDa

(Wes200 coa loa my Triticum aestivum). Dehydrin
¢6 khi nang bén nhiét va ¢ thé gilt nguyén ven cau
tric khong bi thay ddi trong dung dich nuéc ¢ nhiét
46 dén 100°C. Noi chung, trong cAu triic phin tr cua
chiung giau géc glycine va lysine, khéng c6 gbc
cysteine va tryptophan (Close, 1996). Wise (2003}
con cho thay cic gbc phenylalanine, isoleucine,
leucine cling rat it trong nhém protein nay. Phén tich
thanh phan aa ctia dehydrin 35 kDa tir mam du tim
(Vigna unguiculatay cho thiy ching khéng chira
cysteine va tryptophan, nhumg c6 lugng 16n glycine,
threonine, asparagine, glutamine, sering, glutamic
acid va aspartic acid. Nhirng aa nay dam bdo cho
tinh wa nudc cua phan tr protein. Con trong thanh
phin aa cua dehydrin 21 kDa tir ¢y mo, riéng bén
loai aa: glycine, histidine, lysine v threcnine chiém
dén 56% tong s& aa, nhung khéng cé cysteine,
tryptophan, arginine va valine (Allagulova er o,
2003). Mot trong nhimg ddc diém céu tric quan
trong nhit cua dehydrin 14 ¢6 3 doan béao thu, ky hidu
laK, Svay (Hinh 1).

Doan K: Su ton tai cia K 12 dac trung cho céu
tric cua tit ca cac dehydrin (Close,1996). K gdm 15
aa ¢6 trinh ty 13 EKKGIMDKIKEKLPG tn tai gin
dau C cia chudi polypeptide.-C6 tén 13 K vi doan nay
giau lysine (Lys,K). Lysine c thé tao thanh day lap
lai tr T - 4 gbc (poly- -lysine). Trong mot 56 trudng
hop, chudi K c6 thé thay ddi O mot vai vj tri aa:

E(Q)KK(P/A)GIM(L)DKIKE(A/Q)K(M)L()PG

Duya trén cdu tric bing cic phin mém chuyén
dung cho thiy doan nay c6 cau triic khong gian dang
vong xodn o ludmg cyc. Bay chinh 14 tinh chit két
hop dac hi¢u cua cdc gbe ua nude va ky nude trong
doan nay. SO lugng doan K trong cdc dehydrin khac
nhau c6 thé tr 1 - 12 copy. Not chung, doan K cd
tinh én dinh cvc ky cao, tuy mét vai aa cé thé thay
dbi nhung van duy tri dién tich hodc tinh ky nude.
Giai thich vé tinh bao toan duoc dya trén cau hinh
vong xodn o ludng cuc cia doan K cing véi su phin
béﬁ dién tich trai ddu & hai phia khic nhau. Pdy co
thé 14 diém miu cht lién quan dén vai tro sinh héa
co ban cia dehydrin. Ngudi ta xac dinh dugce phin
ky nuéc trong doan nay gin véi protein bi bién tinh
theo co ché clia méi gidi phan tir chaperone va duge
du dodn c6 chirc nang cia chaperone - gilr gin cu
tric protein. Céu triic phan tr cho phép ching c6
hinh dang phii hop voi céc cau tric khac: tao thanh
16p dinh lién cu tric cin bio vé (Close, 1996;
Allagulova et al., 2003; Rorat, 2006).

Dogn S: Nhiéu dehydrin mang mot diy toan
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serine (Ser, S) goi la doan S. Sé luong gde serine co
thé tir 4 dén 9 & cac gidng khac nhau (Wise, 2003).
Trong protein RABL7 cua ngd va TASI4 (o ca
chua), ngudi ta da chimg minh duge rang doan § ¢
thé bi phosphoryl hoa, hién tueng ndy c6 thé lién
guan deén vige lién két voi cac peptide tin hi¢u dinh
vi trong nhan dé van chuyén protein qua mang nhan
(Goday ef al., 1994)

Dogn Y: Mot ving aa dic trung khac - doan Y-
nam gan du N cia phan lén cac dehydrin. Chung cd
trinh tr (T/V)DEYGN va tuong dong véi trinh
cua diém lién két voi nucleic acid dic trung cho
chaperone & thyc vat va vi khudn. Tuy nhién, cho
dén nay, viéc dehydrin lién két véi nucleic acid &
ving Y chua duge kiém dinh bing thuc nghi¢m
(Close, 1996).

Boan ®: Cubi ciing, dehydrin c6 mdt vimg chirc
ning ky hiéu 13 ©. D6 14 doan gidu aa phin cire nhiy
glycine va cic aa phin cuc khac, dic biét la
threonine hodc 6 hop cla proline va alanine (Close,
1996). @ ¢6 thé ndm gitra hai dogn K nhu trong
RARBI17 cia ngd. Poan nay khong mang tinh Lhd[
béo thn, chiing ¢6 thé khic nhau giira cic loai vé sb
lugng doan @ va trinh wr timg doan. Tinh uva nude
ctia dehydrin ¢6 duge nhd cau tric dau hiéu ndy:
doan ¢ chira nhidu aa co cuc, nén dé dang tuong tac
v edc gbe wa nudc cna cac dai phan o, cac chét ¢
phén tir lrgng nho trong t& bae chat. Nhé cé doan K
va doan @, dehydrin cé thé c6 kha ning ngan chan
cac dai phan tir bién tinh bang cach tao ra lép bao
bao v€ bén ngoai (Allagulova ef al., 2003). Doan @ o
cac fodi khac nhau ¢o trinh tiy va phian bo trén gen
khac nhau. O DHN1 cia dau tuong, @ co trinh ur la
RHH hog@ic RQH, wong do DIHNI cia dai mach co
trinh tr 2 AGQQ; DHN4- YGQQ... (Choi et al.,
1999).

Phin loai dehydrin

Duya trén céc‘trinl} tr aa dac trung K, S va Y,
Close (1996} di dé xuit chia dehydrin thanh 5 loai:

1. Kiéu Y,SK; 12 loai thuémg gap nhat véi n cb thé
bing 1,2,3. Trong d6 doan K bao thit nim ngay dau
C cia phan tur protein. Protein dang nay thudmg
mang tinh kiém. Chang duoc tdng hop nhiéu khi cay
bi mét nude hofc cam ing bdi ABA. Cac dehydrin
cua dai n]ach nhur DHN1, DHN2, DHN3, DHN4 va
DHN9 déu cé cdu tric dang Y,SK,, DHNﬁ dang
Y,SKs, ching tich tu trong mam khi bi mét mréc
hozc xir ly ABA, tuy nhién khong biéu hién khi gap
lanh (Choi et al, 1999). Trong khi d6, DHNI12 (dang
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YSK,) ch1 xut hién trong giai doan phat trién phoi,
khong biéu hién khi gap stress.

2. Kiéu K, véi n co thé 1a 2 cho dén ca chyc doan
K, khong c6 chira doan S. Chung c6 tinh acid hodc
trung tinh. Protein nay chi yéu duge tdng hop dudi
diéu kién nhiét do thdp, mat nudc va tac dong cua
ABA. DHNS5B cia dai mach ¢ cdu tnic Ke, duge
cam (mg khi gap lanh, con & diéu kién mat nude va
tac dong cia ABA c¢o biéu hién {t hon (Choi et al,
1999).

3. Kiéu K,S véi n biing 1,2,3. DPoan K thuong co
trinh tu phan dau & (H/Q)KEG hon 1a EKKG va
doan S nam gin dau C cua protein. Ching duoc tong
hop trong ca didu kién lanh va khé han. Dai dién cua
nhom nay co thé k& dén dehydrin cia loa gao
Wsi724 (Close, 1996), DHN13 (dang KS) cua dai
mach (Rodriguez ef al, 2005). Protein dang ndy ¢ ho
Cam Rutaceae ¢6 thé gén voi kim loai, loai bo gde
do va bio v& mang 1€ bao khdi bi doxy hoa nhu
CuCORI15 (dang KS) va CuCORI9 (dang K;S)
(Hara ef af, 2005).

4. Kiéy SK., trong d6 n ¢ thé 1a 2 hoac 3. Pay la
loai protein co tinh acid v cam ing 1o rét voi diéu
kién lanh, con trong- diéu kién mét nude hodc khi xir
1y ABA thi biéu hién & mirc 46 thdp hon. DHNS cua
dai mgch (Choi et al., 1999), WCOR410 (Wheat
Cold Regulated protein) ¢tia {ua my, CcDH3 cua ca
phé (Hinniger et al., 2006) c6 déu dang SK; thudc
nhom nay.

5. Kiéu YK, trong do n thudng bé’mg 1 hodc 2.
Déy ciing 14 nhém protein c¢6 tinh acid. Dai dién
nhém nay ¢ thé ké dén DHNI (Ismail er af., 1999),
CPRD22 (Cowpea clone responsive to dehydration)
déu la dang YK ¢ dau tim (luchi er al., 1996).

Ngoai ra, ngudi ta con phat hién thiy c6 nhimg
trinh tu dehydrin dudmg nhar 14 cac dang lai cia cac
loai trén (Allagulova et af., 2003). V&i cdng cu tin
sinh hoc, Wise (2003} da phén tich dehydrin trén co
s& thanh phin cac loai aa mach vong, phan cyc va
x0dn ¢ ... va d4 chia thanh 3 nhém nhe.

Gen md hda cho dehydrin

Gen mi héa cho dehydrin duge phan ldp tr
nhiéu loai thire vat khic nhau: cay hat kin va cdy hat
trén, gen & thyc vat bac thip nhu réu Tortula ruralis
c6 ma sb AF275946; con bing phuong phap mién
dich, di phat hién thiy dehydrin & Cyanobacteria
(Close, Lammers, 1993). Trén Ngin hang trinh ty
gen Québc té EMBL dén thang 10 nam 2007 c6 761
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trinh tu gen dehydrin, ¢on Ngén hang protein c¢6 685
trinh ty tir nhiéu loai thyc vat khac nhau.

Dehydrin 13 mdt ho protein trong méi loai thye
vit. Trong dai mach (Hordeum vulgare) cé dén 13
loai DHN, cac gen mi hoa cho ching da duge phin
lap va dinh vi trén nhiém sic thé (Choi ef al., 1999;
Rodriguez er al., 2005). Con & Arabidopsis ¢6 10
loai DHN gen, trong do RAB18, LTI29, LTI30 va
CORA47 di duge bién nap vao ciy tr&“mg (Puhakainen
et al., 2004, Hundertmark, Hincha, 2008), Trong cac
loai thye vat khae, cé it nhdt 2 gen ma hoa cho
dehydrin: ciy lha 8 gen dehydrin RAB2], RABIG,
RABR25... (Mundy, Chua, 1988; Wang er af., 2007),
cdy ngd (Zea mays): RABIZ/DHNI, RAB28 va
DHN2 (Close et al., 1989; Pla ef al., 1993; Campbell
et al., 1998, Trin Thi Phuong Lién et al., 2005); ciy
déu twong (Glvcine max L.y MATI{LO0921), MATY
(M94012) va GmDHNI (Cao Xuin Hiéu er al.,
2003); cay hoa huong duong Helianihus annuus L.
HaDhn! (Y.SKs, n = 2.3) va HaDhn2 (SK;) (Cellier
ef al., 1998)...

Mot trong nhimg nghién ciru sdu nhit 14 ho gen
dehydrin & dai mach: 13 gen dehydrin nay dugce dinh
vi trén 4 nhiém sac thé: 3H, 4H, 5H, 6H. Céc gen
Dhnl, Dhn2 va Dhn9 ndm trén nhidm sic thé SH.
Dhn3, Dhnd, DhnS, Dhn7, Dhn8 va Dhnl2 dugc
dinh vi trén nhidm sic thé 6H. Riéng Dhné va Dhnl3
- trén nhidm sic thé 4H, con Dhnl0, Dhn!l wén
nhiém sic thé 3H (Choi er af., 1999; Choi, Close,
2000; Rodriguez et al., 2005). Locus Dand duoc
Close (1996) xac dinh trén ca hai nhiém sic thé 5H
vd 6H. Nhung Choi va déng tac gid (1999) tim thiy
chiing lién két chdt voi Dhn3 trén nhidm sic thé 6H
& khoang cach 8 kb. Trén co s& nhitng nghién clru
dau tién vé lai mi&n dich, da du doan duoc dai mach
cd thé co tr 11 - 13 gen Dhn. Nhu viy, néu genome
cua lua my luc bdi (hexaploid) — ¢d dén 3 bd genome
twomg dong - C6 thé o dén 33 - 39 gen Dhn (Choi et
al., 1999). O ngd, Dhnl duge dinh vi trén nhiém séc
thé 6L, con Dhn2 trén nhidm sic thé 95 (Campbell ef
al., 1998).

Pidu hoa biéu hién gen

Céc gen dehydrin duge biéu hién dudi tic dong
cla cdc yéu td gdy stress trong mdi trudmg va dic
biét khi tich tu mdt luwong dang ké ABA. VI viy,
phin 16n dehydrin duge xép vao nhém RAB. Tuy
nhién, c6 mét s& gen co thé bidu hién trong didu
kién thiéu ABA. Khi gép didu kién stress, cac gen
dehydrin thudng biéu hién vai tde do nhanh. Do d9,
véin dé khoi ddng phién mi ciing nhir cdu tric cia

promoter vi céc protein tham gia vao diéu khién sy
biéu hién gen thong qua viéc nhan biét va hoat héa
qua trinh khoi dong duge dic bigt quan tdm. Céc
gen dehydrin khong nhitng cam (ng véi hién tugng
khé han, ma con bi tac dong bdi diéu kién lanh va
dd man cao nhd cac véu t6 phién ma (transcription
factor, TF - la cac protein tham gia vao didu khién
mire dd biéu hién gen thong qua viéc nhén biét va
gén vao céc trinh ty DNA dac hiu trén promoter -
cac yéu td diéu hoa hodc con goi 14 cdc yéu td cis-
element) trong t¢ bao (Yamaguchi-Shinozaki,
Shinozaki, 1994). Mot 56 TF cho cac ving cis dic
hiéu cho cic gen dehydrin dugce néu 1én sau dy.

Céc gen Em cua la my va rab cia lta gao déu
cam mg VO’I ABA. Trén promoler cdc gen ndy co
chira yéu t&6 ABRE (ABA-responsive element - yéu
t6 phan (mg vdi ABA) ¢o trinh v PYACGTGGC.
Trinh wr ACGT la diém gin d3c hidu cha bZIP
(leucine zipper motif) protein 13 protein gin véi
promoter cla EFm va con duge goi 1a EmBP (Em
binding protein - protein gin voi Em). Trinh tyu
ACGT ciing 1a ving trung tim clia G-box. Trén
promoter gen Dhnl! cda dal mach ¢6 vung
TACGTCCegecccagacgaGGCCGCG chia 2 doan
G-box vd GC- motif, Djt blen hodc loai bo ching
déu 1am mét kha nang phan vng véi hién nrong kho
han ctia Dinl. Cac loai protein MYC va MYB déu
nhin biét trinh 6y trén promoter (cam (g voi ABA)
tuong tmg 14 TAACTG va CANNTG {rong do N la
nucleotide bat ky).

Dehydrin ¢6 thé biéu hién khi thiéu ABA.
Protmoter cua nhilng gen nay cé ving DRE
(Dehydration responsive element- yéu t5 phan {mg
véi sy mit nuée): TACCGACAT. Trong do ving
quan trong nhit 13 C-repeat (CRT) — CCGAC. Cic
protein nhin biét va gan véi trinh tu DER (DERBs-
DER binding factor) trén promoter duge nghién clm
va phin lip nhu EREBP (ethylene responsive gene
expression ~ERE binding protein). Céc protein niy
con dugce goi 1a CBF (CRT binding factor) - yeu 16
giin v&i CRT. Yéu té nay con phan {mg v6i diéu kién
lanh - LTRE (low temperature responce)
{Hundertmark, Hincha, 2008).

Promoter cua cic gen dehydrin & dai mach déu
cd cac vi tri nhin biét cho MYC, MYB, DRE,
ABRE phan img véi ABA diéu kién mét nuée va dp
sut tham thiu cao (Hinh 2) (Choi er al, 1999;
Rodriguez ef af., 2005). Promoter clia Rabl7 clia
ngd, loa gao va loa mién déu co céc vi tri dic hiéu
ndy (Buchanan et al, 2004). Tuy nhién, promoter
gen Dhnil2 cha dai mach khéng chira cac yéu tb
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ABRE vi DRE, ma chira yéu t& ACGT cua G-box
biéu hién dzc hiéu trong hat va mam hat (Choi, Close,
2000). Con promoter cta gen Dhnl3 cia dai mach
c6 chita hiu hét cac yeu t6 MYC, MYB, DRE,
ABRE, dic biét con chita yéu 18 biéu hien & hat phén
Polleni-lelat52 véi trinh tu la AGAAA (Rodriguez
et al., 2005).

- Mot s6 gen ma hoa cho TF duge phan ldp va
bién nap vao thuc vit nhim muyc dich kich hoat mét
lic nhiéu gen ¢ phan émg véi didu kién cuc doan,
tam tang cudng kha ning chiu han cia ciy tréng nhur
OsDREB tir lna gao, CBR3 (khéng phu thude ABA)
va ABF3 (phuy thudc vao ABA) tor Arabidopsis duge
chuyen vao Arabidopsis va lua gao tao ra cly chuyén
gen chéng chiu t&t (Oh et al., 2005, Ito et al., 2006).

Tran Thi Phurong Lién & Nong Van Hai

Y.segment  S-segmenl
(TV)DEYGNP 58558535

\

th-segment
Potar-rich with Gly or Ala &

/ \p“’

/

/

K-segmenl

FKKGIMDKIKEKLPG
Hinh 1. Nhirng vung déc treng cla dehydrin.

445 271 261 173 119
[caTTTG TACGTGH coGac CACCTG TATA} ATG
Dhni 1 r bbbk | TATAL
MYC ABRE DRE MYC
216 224 171 £32 i1l
Dhin? {racerol eceack—{caccrs HoaceToHrarAb———0 aro
ABRE DRE MYC MYC
4, 325 269 264 AS7 —
Dhn9 {TacaTGHccoack{cecac ICACCTG[-—-—{CACCTG } {TATA ATG
ABRE  DRE DRE  MYC MYC _
414 1BE 277 270 147 119
f 1 I 1 f |
Dhnd fcaTTTG] [cocac] {cacT1G|GACGTG) CACTTG ATG
MYC DRE MYC  ABRE MYC
493 354 268 150 118
Dhn3 [caatia CCGAC TACGTG} CCGAC ATG
MYC DRE ABRE DRE
359 253 135 116
Dhn7 (coorg——{orcorg —{Cosre AT o
DRE ABRE DRE
431 i1 296 237 160 104
Dhns {ccaac {racoTal{sacarol—caceTol————caccTal{raTAb e atG
DRE ABRE  APRE MYC MYC
435 393 3z 3 246 132
Dhn8 —lccoacqrascTd] cAacaTg] coead] [ ccaac} {raTa} ATG
DRE  MYB  MYC  DRE DRE :
470 363 370 298 158 125
1 [ceoac) [GACGTOL [TaTal
Dhné  —{ coeac——cagatg[cacarg] CCGAC GACGTG TATA- ATG
DRE MYC  MYC DRE ABRE
546 485 140
Dhn10 m—@ {rATa} ATG
MY 259 170 170 120 57 14
Dhnll [CAAATC} ——|cacerg—cacardfcacaTd-{ TacaToM coeac)taTal- aTG

MYC ABRE ABRE ABRE DRE

Hinh 2. Promoter ctia cac gen Dhn & dai mach {Choi et al., 1999).

Dinh vi cia dehydrin trong céc loai mé té bao

Dehydrin phén bd trong nhidu mé té bao & cic
giai doan phat trién khac nhau: mé sinh dudmg va mé
sinh thye. Mot s6 dehydrin nhu RABIS cia
Arabidopsis (Lang, Pavla, 1992) va RAB cua ngd
(Goday et al., 1994) tim thiy trong hat: & hau hét cac
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md ctia mdm va 14 mim cia hat. WCOR410 (dang
SK;) tim thiy trong r&, 14 va trang hoa cia laa my
(Danyluk et of., 1998). ERD14 (dang SK;) va LTI28
(SK3) ¢6 trong déu ré va m5 bé mach ctia ré, canh la
va hoa, trong khi d6, LTI30 (dang K¢) khéng phat
hién thdy & diéu kién binh thuong & Arabidopsis
(Nylander et al, 2001). Cic gen Dhn8, Dhnii,
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Dhnil2, Dhnl3 cia dai mach déu biéu hién & diéu
kién binh theong: Dhni2 biéu hién trong miam hat
chua chin nhung khéng phan (mg voi su mét nude
{(Choi, Close, 2000), con Dhni3 - trong cdy non va
trong mam hat (Rodriguez ef al., 2005).

Trong & bao, dehydrin phat hién thdy trong té
bao chét, nhin, mang t& bao va ty thé. RABIL7 cua
ngd ¢ trong ca nhan va té bao chit. Sy c6 mjt cua
RABI7 trong nhin phu thude vao muc dod
phosphoryt héa doan 5. WCS120 (dang Kg) ctia lia
my, tuy khong ¢ doan S, nhung van tim thiy trong
nhin va té bao chit, c6 thé nhimg ving gidu lysine
déng vai trd quan trong trong viéc vin chuyén
protein ndy vao nhan (Houde er al, 1995). Mt )
dehydrin chi ¢ trong té bao chit nhu RAB21 cua laa
gao. WCOR410 cua lia my coO trong mang té bao
viing b6 mach ciia mot s6 co quan cia ciy (Danyluk
et al., 1998).

Phin 16n cic dehydrin duoc tim thay trong ciy
khi bi tac dong ciia ABA, han, lanh hodc d§ min
cao. Cac gen Dhanl, Dhn2, Dhn3 Dhnd, Dhnt6, Dhn7,
Dhn9 ma hoa cho dehydrin dang YSK; déu phan img
v didu kién mét nuéc va ABA, con DhnS {dang
Ky), Dhn& (dang SK3), Dini3 {(dang KS) phan img
voi nhiét ¢§ thap & dai mach (Choi er al., 1999;
Choi, Close, 2000; Rodriguez et al., 2005). mRNA
cua dehydrin hoa huéng duong phat hién thdy trong
I4 khi bi mét nuéc (Cellier ef al,, 1998). Cac gen
LTI19, LTI30 & Arabidopsis déu biéu hién manh khi
gap lanh (Nylander et al., 2001 ).

Bién d6i sau dich mi

Phin 16n cac dehydrin déu chiu sr bién di sau
dich m4, trong d6, sy phosphoryl héa 1a s bién dédi
lém nhit. Hién tuong ndy lan dau tién duge tim théy
& DHN1/RAB17 (dang YSK;) ¢ ngd. Ving chiu su
phosphoryl hoa nay chinh 1a doan S vi tri aa tir 66-
69, tiép theo 14 3 gdc aa co tinh acid (EEE) vi céc
goc aa c¢ tinh base (RRKK) - con goi 1a vang tin
hiéu dinh vi nhin & cac loai té bao dong vat, narn
men va vi khudn khac nhau. Ba gc EEE 1a vi tri gin
cua protein kinase CK2 xuic tic cho quid trinh
phosphory! hoa nay. Pot bién ving nay s& lam giam
lugng RAB17 trong nhan.

Su bién déi sau dich m& nay con tim thiy &
TAS12 (dang YSK,) ¢ ca chua, EDR12 (dang SK;) &
Arabidopsis. Dy 4 qua trinh rit phic tap, & mdi
loai khac nhau déu khong giéng nhau. TAS12 (dang
YSK,;} & ca chua va RAB21 & lua gao déu 1a dang
YSK, , c¢é vi tri gan cho CK2 va ving RRKK, nhung

khong phat hién thdy nhimg dehydrin niy trong nhan
té bao. RABI8 & Arabidopsis (dang Y,SK,) ¢6 doan
S, RRKK va vi tri gan cho CK2, tdn tai ca trong
nhan va t& bao chit nhung khéng phat hién thiy su
phosphoryl hda trén phin tu protein nay (Rorat,
2006).

Chire niing cia dehydrin

Dehydrin duge tim thiy trong nhidu mo té bao &
diéu kién stress va duge dy doén co chirc ning bio
vé t& bao khi mit nuée. Tuy vdy, su cd mit cla
chiing trong cac mo té bao khac nhau sudt qua trinh
phat trién binh thuomg cia co thé cho phép dua ra
cac gia thiét nhit dinh vé chire ning cia chiing trong
qua trinh nay. Cau héi chinh & day la mdi loai
dehydrin ¢6 chirc ning gi trong qua trinh d6? Ngay
nay, mét s6 dac tinh cua dehydrin da dugc phat hién
in vitro trong 1& bao chju lanh, gin vai lipid va kim
loai va loai bé cac dang oxy hoat hoa.

Khd ndng gdn véi protein va lipid

(3 dang tinh sach, dehydrin duoc xem nhu khong
e cdu triic dic hiéu, nhumg ching c6 the hinh thanh
ciu tric khi twong tac véi phan tur dich cin duoc bao
vg. Theo nhimg phén tich gin day, cAu tric bac 2 cua
doan K 14 vong xodn a ludng cuc ¢6 thé gin véi
lipid. Ciu tric nay twong tu nhu cdc phin or
apolipoprotein va oa-synuclein mang cé chirc nang
van chuyén lipid. biéu nay gia dinh khad ndng cia
dehydrin ¢6 thé lién két voi cac phén nir phospholipid
giong nhur apolipoprotein, hodc lién két véi mat ky
nude cia cac phan tir protein bi bién tinh mét phan
v&i chirc ning tuong ty nhu chaperone HSP60,
HSP70. Do vdy, dehydrin co thé ¢6 chtre nang on
dinh mang té bao trong diéu kién mét nudc hoac
tham gia tao cAu hinh dung cho cac protein di bi
bién tinh khi gap sress.

Kha ndng gdn véi ion kim logi, ngdn ngiva cde géc
oxy hogt hoa {Reactive oxygen species-ROS)

Cac dehydrin cia ciy thudc Citrus unshiu ho
Cam Rutaceae - CuCOR19 (dang K;S) va CuCORI15
(dang K8) - déu ¢6 kha ning gin véi ion kim loai
nhu Fe3+, Co3+, Ni2+, Cul+, Zn2+, trong do, Cu2+
la duge gin tot nhit. Nhimg ion Mg2+, Ca2+ va
Mn2+ khéng gan véi protein nay. Trong chu triic clia
CuCORIS5 ¢o vung | véi trinh tyr HKGEHHSGDHH
la vi tri g:?m cda cac ion kim loai, cha yéu 14 nhé cac
gbc histidine. Cac ion kim loai thudmg c6 kha nang
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tao ra cac ROS, viéc lién két véi cae ion kim loai clia
cdc dehydrin nay cé thé ngan ngira dugc tac dung
cua ching va gidn tiép loai bo duoc anh hudng bit
loi ciia ROS néu sioh ra trong té bao (Hara, 2005).

Cac dehydrin cua Arabidopsis RABI18, LTI29,
LTI30 COR47 cé kha ning gin voi ion Cu®* va NiZ',
ngoai ra LTI30 con gin duge véi ion Co®' va Zn2+.
Khé ning nay co thé ly gidi do cAu tric nhimg
dehydrin nay co chir nhiéu gde histidine. WCO410
cia lla my ciing c6 kha nang gin v&i ion
(Allagulova et af., 2003).

Chiu lgnh

Mét s6 gen dehydrin duge phan lap khi gép lanh.
Dhnl cha dau tim Lién quan dén kha nang chiu lanh
ctia hat dang nay mam (lsmail e al, 1999). Dhn5
(dang Ks), DAn8 (dang SK,), Dhnli{dang Y,5K;)
cta dai mach ddu cé san phim phién ma o rét khi
gip lanh. BpuDhn2 ma héa cho dehydrin dang SK(,)
cua cly Berula pubescens Ehrh. Biéu hién manh
trong diéu kién lanh. Bplti36, ma héa cho dehydrin
36 kDa acidic dang SK. tir ciy Bewla pendula cv
Roth. Dehydrin 33 kDa gidng véi RABL6 nam chu
yéu trong té bao chit ciy nay c6 kha nang gin voi a-
amylase khi gap lanh. Gia thuyét cho rang ¢-amylase
tham gia vao qua trinh chuyén héa tinh bdt ting
cuimg khd niing chiu lanh cta cdy. Cac dehydrin c¢¢
khé niing gin v6i a-amylase va bio vé enzyme niy
s& ting cudng kha nang chiu lanh cho ¢y (Rinne ef
al., 1999),

Trong diéu kién nhiét do thép cac gen ma hoa
cho RABI8, COR47, LTI29 va LTI30 & Arabidopsis
déu c6 biéu hién, ngodi ra con thay su dich chuyen
clia LTI29 (dang K38) dén ving gin mang té bao
(Puhakainen et al., 2004).

CuCOR19 (dang K;S) tir cdy thudc Citrus
unshiv ho Cam bao vé phlrc enzyme catalase va
lactate dehydrogenase khoi déng lanh. Ching cé
hiéu qua hon cac hop chit nhu sucrose, glycine
betaine va proline. Nghién ciru céu tric bic hai cho
thdy ching ¢6 dang cudén ngiu nhién trong dung
dich, tao kha ning lam thanh 1ép pha trén bé mat cia
céc phire, ngan chin ching phan ly thanh cac tiéu
dom vi bi bién tinh khi gap lanh (Hara, 2005)

Chiu han, chiu miit nuoc

Phén 16n cic dehydrin déu duge tong hop cam
ing voi diéu kién mat nuéc. RABIS ngan ngira sy
mét nure trong té bao khi khong & 14, con LTI29 va
ERD14 ting cudng gilt nude trong ré. Khi gip han
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hoic bi mét nude ching déu duge téng hop véi
lugng dang ké & Arabidopsis (Nylander ef al., 2001).

Nghién ciru biéu hién trén RNA trong cic diéu
kién stress bang RT-PCR cho thiy cac gen HaDhn!
cia cdy hoa huéng dwuong déu xudt hién khi mét
nude (Natali et af., 2003). Biéu hién gen HaDhn?
nay khi bi mat nudc trong ciy hoa hudng dirong chiu
han manh hon cy khong chiu han (Allagulova et al.,
2003). Trong nghién ciu twong tu, DHNI3 (dang
KS) ctia dai mach co trong hdu hét cac mé (& bao &
diéu kién binh thuomg ciing nhu han, lanh va xir ly
ABA, con DHN4 cta cdy nay chi ¢o trong hat va khi
xtt I¥ ABA va mét nudc (Rodriguez et al., 2003).
Gen Dhni() (dang YSK3) it cam ung vl ABA, con
cac gen dehydrin khac cua dai mach nhue Dhnr/ (dang
YSK,), Din2(dang YSK,), Dhn3 (dang YSK,),
Dhné{dang YSK.), Dhn6 (dang Y,S5K;) va Dhn9
(dang YSK;) déu c6 san phdm phién mi r3 rét khi
mét nude va xir Iy ABA.

Tom lai, dehydrin 13 nhém protein dic trung
trong giai dogn mudn cla qua trinh hat chin, déng
vai tro quan trong trong giai doan mét nu'O"C dén caa
hat. Su xuét hién cua ching trong cac méd té bao khac
nhau cta cay khi gip han, lanh mudi man da thu hut
sir chil y cua nhiéu nha khoa hoc tim toi kha nang
lién quan cta loai protein nay vdi tinh chdng chiu.
Biéu hién gen dehydrin va tich trir ching trong mé té
bao lién quan dén hormone sinh trudng thyc vat —
ABA, chat di¢u hoa phan tmg cta thye vat dbi voi
nhiéu dang stress cia mdi truémg. Nhidu gen
dehydrin di phén 1ap duoc blen nap vao céc hé bleu
hién khac nhau va vao cdy trdng dé nghién ciru cdu
tric protéin va vai trd chirc nang clia ching, Nhiéu
chirc nang cia dehydrin dugc chi ra trong cac nghién
clru in vitro nhu chiu han, gn voi metal, chiu lanh...
Cac doan promoter cia cdc gen dehydrin ny cling
nhur promoter tir cdc ngudn goc khac nhau cing da
dugc sir dung véi muc dich ting cudmg su biéu hién
cua cic gen dehydrin trong khi gdp dleu kién bt loi,
nhét 12 han. Tuy vy, cac két qua van con han ché.
Tinh chiu han 14 tinh trang da gen, do1 hoi nhitng
nghién ciru tong thé vé& mat sinh ly, sinh hoa két hop
vé6i sinh hoc phén tir, 1dp ban dd gen dua vao cic chi
thi phan tir ddng thoi véi vide phén 13p céc gen lién
quan dén tinh chiu han trén timg ddi tuong cay rong
(map-based cloning), trong d6 viéc nghién ciru sau
hon vé dehydrin van luén cin thiét.

Lot cam on: ‘Co”ng trinh dicoc thuc hién theo heomg
nghién cuu vé cdc gen chiu han o thiee vdt tai Phong
Cong nghé ADN wmg dung, Vién Cong nghé sinh hoc.
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DEHYDRINS - DESSICATION PROTECTION PROTEINS OF PLANTS

Tran Thi Phuong Lien’, Nong Van Hai

Institute of Biotechnology
SUMMARY

Dehydrins (DHN) are a {family of proteins which belong to a larger group of late embryogenesis
abundant (L.EA) proteins known as D 11 or LEA group 11 . They are expressed in seed cell tissues in late
stage of seed maturation and in vegetative tissues during normal conditions and in response to stresses
which lead to cellular dehydration. The specific structural features of DHN are the conserved K, S and Y
segments. The K-segment, which is the distinctive feature of all DHN, is the most conserved lysine-rich
amino acid sequence (EKKGIMDKIKEKLPG) present near the C-terminus. The S segment with a track
of serine residues and the Y segment with a sequence T/VDEYGNP are less conserved. Another segment
- the g segment is rich in polar amino acids. Based on the presence of the K, S and Y segments, DHN are
classified into 5 sub-classes, namely, Y SK,, Y.K,, SK,, K, and K,S. DHN are present in higher plants,
algae, yeasts, and cyanobacteria. Moreover, they are localized in various cell compartments. such as,
cytosol, nucleus, mitochondria and vacuoles. Several DHN genes in different chromosomes have been
cloned, characterized and mapped. In addition, many specific short sequences (cis-elements) in the
promoter have been recognized by specific transcription factors induced by abscisic acid or low
temperature. The true functions of DHN are vet to be conclusively established. However, in vitro, studies
show some (Y SK,,-type) bind to lipid vesicle, and others (K, S-type) which seem to bind to some metallic
elements have the ability to scavenge reactive oxygen species. Moreover, there are indications that the
SK,- and K, -type play a crucial role in cold acclimation process.
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