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TOM T AT: Expansin |a rot ho protein c6 ctic ning mb rong thanh & bao vada dugc coi la lai protein
cha yéu céanh hrong dén viéc kéo daié bao € & thuc vat. Hién nay, vai trd ga expansin trong qua trinh
phét trén r& cia caydau trong Vin chra dugc lam sangd mic duda c6 nhéu md lec nghién éu. Trong
nghién &u nay, chang toi trinh bayékqua nhan ian, chon dong va xadinh trinh tr genGmEXP1cua
gidng dau twong dia phrong chiu han tt Xuan Lang Son. Trinh tr genGMEXP1phan iip tir gibng dau
twong Xuan lang Sn c6 kich thréc [& 1068 nucleotide, trondp vung méa hda dai 768 nucleotidé; 2
exon va 1 intron. Kich thoc exon 1 1a 467 bp; exon 2 la 301 bp; intron la BA0GenGMEXP1ma hda
protein @m 255 amino acid. Soov doan genGmEXP1mang ma & AF516879 trén GenBank, gen
GmEXP1cua gibng dau twrong Xuan lang Son sai khaay 17 i tri nucleotide va 8ivtri amino acid; ving
DPBB va Pollen allergi@ protein suy &n déu c6 3 \ tri amino acid thaytdi. Nhitng thayddi nay cé
lién quan gi i sy phat trén bo r& ciing nhr mic d6 chiu han aia caydau twrong cén phii c6 nhing

nghién ¢u tiép theo.

Tir khéa: Chiu han, dau twong, expansinGmEXP1kéo dai é.

MO PAU

O Viét Nam,dau trong 1a laai cay tdng co
tam quan tong thr ba trong nhom cayiy hat
sau lGa va ngd. 8 lrong dau twong trén tié
gi6i dat hang tim triéu tin trong ndt nam,
trong khidé, ¢ Viét Nam ch dat vai trim nghin
tan trong ndt nam, diéu nay cho thy, tinh hinh
san xuit dau trong o Viét Nam so i cac nroc
trong khu wc Van coné mac thap. Mot trong
nhitng nguyén nhan l1a dodwi d6i khi hau, han
han »y ra lién tic va kéo daia anh hrong dén
si sinh trdng va phat tén cia caydau twong.

Hai oo ché chinh lién quaxén kha nang chiu
han cia caydau tuong, do la sr dleu chinh &p
suit thim thiu va s phat trén bo ré. Kha ning
thu nHin nuéc aaa cay pl thuse chi yéu vao
ré. Dé tranh nmit nuéc, nhing cay clu han
thuong co 1§ ré khoe, dai, Mp cé sic xuyén sau
haic @ lan ©ng Wi sb lugng Ibn $ hat dugc
nhiéu nrdc trongdat. Thyc vat néi chung va cay
dau trong nodi riéng khio giai doan cay non
thuong chu anh hrong manh aia han han vi 1B
ré phét trén chraday du va con gu [11].

Expansin la it ho protein c6 chic ning
m& rong thanh & bao vada dugc coi 1a lai
protein chi yéu céanh hrong dén viéc kéo dai

té bao € ¢ thuc vat. Nghién ¢u cia Cosgrove
et al. (1993, 1996, 1998) [1, 2, & cH ra @ang,
expansin c6 vai tro laming kich thrée € bao
thuc vat, lam i long thanh & bao. Ngoai ra,
enzyme va cac tdc nhan khégng lam ting
cuong My rong thanh & bao [4, 5]. § kéo dai
té bao gay ra & méi truong co tinh acid va
expansin i vai trd my rong thanh & baoda
tim thiy & nhiéu ddi tugng thrc vat khac nhau,
nhu tao, réu, adrong X, cay hit tran va cay ht
kin, vi \ay, c6 tté coi expansin gi vai trd trong
viéc lam gidn dai& bao. Céac expansinh vat
trong hp expansin lam dh doi thanh € bao co
ngwn goc va tén hoa nir thé nao vin con
nhiéu bian [10]. Nhiéu genda dugc phan 4p tir
hé gen @a mbt loat cac loai thrc vat va Kt qua
thu duoc d& cH ra fing ching 4o thanh mt ho
gen expansin [3]. Li et al. (2002) [16f phén
loai expansin thanh ba phéarp k-, B- va y-
expansin, da trén ndi quan ¢ phat sinh loai
cia ching. Kt qua nghién @u cia Kam et al.
(2005) [9] ding cho thy, hai gen EXP1 va
EXPB2 lién quandén gr ting trong va phat
trién cia € cay. Lee et al. (2003) [6hn dau
tién xac dinh dwoc mdi lién quan éa gen
expansin ¥i su kéo dai & o caydau twong va
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cho bét mic do biéu hién caia GmEXP1rit cao
trong € mam 5 ngay tdi, mRNA cia gen
GmMEXP1dugc tim thy nhiéu nhit & viing dic
ré va ving & bao kéo dai. Nimg két qua nay
goi y ring gen EXP @t mot vai trd quan ing
trong quéa trinh phat t cia @, dac biét la
trong sr kéo dai & GmEXP1 GmEXP2va
expansins khac trongohexpansin cai$ tuong

ddng cao, ch khac & ham lrong acid amin.

Nghién ¢u cia Guo et al. (2011) [8] charng,
genp-expansin GmEXPB2 ¢ dau trong W ban
chit c6 lién quandén ciu trac & théng @ phu
hop phan tng Wi stress phi sinh ¢t tr moi
truong. EXPB2 1a mt protein tét nim trén
thanh & bao, cti yéu dugc thé hién trong £ va
dugc danh gia cao gay rasbmoi truong thiéu
phospho, EXPB2 tham gia kéo daiva saud6
anh hrong dén gy tang trong dia thre vat va
s hap thu phosphadic biét khi phosphay mirc
thip. Ngoai ra, EXPB2 img duoc tong hop
trongdiéu kién thiéu Fe va thiu nuéc nre.
Protein EXP1 cé hai vung 6b ning la

DPBB va Pollen allerg, dslugng va trinh @
amino acid @a nmbi ving co tinhdic trung va

quyét dinh mrc d6 haat dong aia expansin.

CATGCCATGGATGGGCAAAATCATGCTT
GT 3’ SoyExp-R5’ ATTTGCGGCCGCTTAG
TGAACTGGGCTAGA 3’

Chu trinh nhit cua phin tng PCR: bén tinh
& 94°C trong 3 phut,dp lai 30 chu K véi 3 giai
doan: (1) bén tinha 94°C (1 phat); (2) ép hop
moi & 54°C (1 pht); (3)éng hyp & 72°C (1phat
30 giay); hoanit phan ung & 72°C (10 phut);
luu gitt & 4°C (0). San prim PCRduoc dién di
kiém tra trén gel agarose 1% trodgm TAE
1X, voi sy c6 mit caa thang DNA chén va
chup anh drgi anh sangec tim.

Tién hanh thoi gel va tinhash sin phim
PCR theo b Kit DNA extraction Kit K0O5013
cia hidng Fermentagé thu nhin doan gen
GmMEXP1mong min, saudé sin prim PCR
tinh sach dwoc gin vao vector tach dong pBT
nhoy enzyme i T4 ligase. Phn tng ghép i
dya trén nguyénit bd sung gira hai dau
nucleotide A tho ray sin prim PCR i Taq
polymerase va hafau nucleotide T trén vector
tach dong pBT. Bin hop duoc i & 22°C trong 1
gio cho phan tng xay ra hoan toan, sato dugc
bién map vao & bao kh bién ching E. coli
DH5a va dugc diy trai trén méi tuong LB dic

Hién nay, vai tro ga expansin trong qua trinh(pepton, cao 4m men, NaCl, agarose) cé b

phat trén € cua caydau trong Van chra duoc
lam sangd mic duda cé nhéu nd lyc nghién
ctru. Tuy nhién, tréng tiép cin nghién &u chrc

sung khang sinh ampicillin (100 mg/l), X-gal
(40 mg/l) va IPTG (100 pM)U dia ¢ 37°C
trong 16 gb. Ket qua thuduoc c6 @ khuan lac

ning aia hp gen expansin trong qua trinh phé 5, xanh va mauéng.

trién caa € la sr tham gia @a cac protein trong

qua trinh @i thién thanh & bao trong cacip t
bao béu bi g, trong véc diéu hanh cac ha
dong kéo dai va trong thanh @a cay @éng €
dugc quan tam nghiénial.

VAT LI EU VA PHUGNG PHAP NGHIEN CUU
St dung hat cia gibng dau twong dia
pheong Xuén lang Son lam \at liéu nghién
ciru. Gieo ht nay mam trén céat sch dén khi
cay c6 3 & chét.iBdung ladé tach chét DNA
tong $. Tach chit DNA téng $ tir a4 dau

tuong theo plrong phdp déa Gawel & Jarret 3100 Advant

(1991) [7].
Nhan genGmEXP1bing ki thuit PCR \6i

Kiém tra @n phim tach dong ing phin
tng colony-PCR, ching t6iép tuc tién hanh
tach plasmid theo & Kit AccuPrep Plasmid
Extraction Ga hang Bioneer. & qua thu dugc
plasmid tai & hgp mang genGmEXP1 cia
gidng dau twong nghién @u, sin pHm plasmid
sach, dam bao chit lwvong va $ luong phuc wu
cho vic xacdinh trinh tr nucleotide ¢a gen
GmEXP1

Trinh tr nucleotidedugc xacdinh trén may
doc trinh tr nucleotide & dong ABI PRISM@
Genetic Analyzer (Applied
Biosystem) & dung b hoa clat sinh chin
BigDye[1 Terminator v3.1 Cycle Sequencing.

cap mo| SoyExp-F/SoyExp-Rdugc ching t6i  Xir ly dir liéu bing pHin mém DNAstar va
thiét ké dya trén trinh ¢ c6 ma 6 AF516879 BLAST.

trén Ngan hang gen §a . Cip moi SoyExp-
F/ISoyExp-R c¢O trinh ut la: SoyExp-F: 5’
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Nhan genGmEXP1 tir h¢ gen caydau twong

DNA téng & cia gibng dau trong Xuan
Lang Sn duoc tach chit tir 14 non vatuoc kiém
tra ing phrong phap quang phhap thy & budc
song 260/280 nm vadién di trén gel agarose
0,8%. Két qua cho tHy, DNA tong $ khong bi
dut gy, sach va it tap chat, c6 hamikong va clat
lwuong dam bao cho cac thi nghim phan tich
DNA.

Chang t6i tén hanh nhan gerGmEXP1
bing phrong phap PCRiut DNA hé gen @a
gidong dau twong Xuan lang Son véi cap moi
SoyExp-F/SoyExp-R. & qui nhan gendugc
kiém tra king phrong phéapdién di trén gel
agarose 1% trondém TAE 1X Wi sy cO mit
cia thang DNA chén va chip anh dréi anh
sang gc tim (hinh 1).

~1,2kb R R ¢ 1.0kb

Hinh 1.Hinhéanhdién di két qui nhan gen
GmEXP1tr giong dau trong Xuén lang Sn
M. Marker 1 Kb; 1, 2, 3, 490an genGmEXP1

Hinh 1 cho thy, doan DNA nhan Bn duoc
¢6 kich thréc wace tinh khang 1,1 kb, hamugng
ciia $in phim du 16n dé thiee hién cho cac nghién
ciu tiép theo. Kich tirdc aiadoan DNA khuéch
dai phu hyp Wi tinh todn Iy thugt khi chang toi
thiét ké cap mdi va dang king kich thréc aia
gen GmEXP1d4a cong b trén Ngan hang gen
quc © voi ma $ AF516879. Nix vy, chang toi
co the so bo két luan da nhan bn duoc gen
GmEXP1tr DNA hé gen @a gibng dau tuong
Xuén Lang Sn.

Trinh tw gen GmEXP1 phan lap tir hé gen
ciia gibng dau twong Xuan Lang Son

Doan genGMEXP1thu duoc tir két qua thoi
gel va tinh gch sin plam PCR. boan gen

GmEXP1tinh sach dugc gin vao vector tach
dong pBT nk enzyme Bi T4 ligase 40 vector
tai t hop, saudd duoc bién nap vao € bao kh
bién ching E. coli DH5a. Tach chét plasmid,
kiém tra va thudugc plasmid tai & hop mang
gen GmMEXP1 sau d6 dem xacdinh trinh tr
nucleotide gerGmMEXP1 Khi so sanh &i trinh
tu nucleotide éa gen GmEXP1 (cDNA) cia
gidbng dau twong da céng 16 trén ngan hang gen
NCBI véi ma $ 1a AF516879 khng dinh doan
DNA phé&n Bp dugc chinh |a trinh ¢ gen
GmEXP1cuadau trong. GenGMEXP1co exon
1 tir vj tri nucleotide 1Xén 477; intron i vi tri
nucleotide 478dén 777; exon 2 it vi tri
nucleotide 778tén 1078. Tr 1 dén 10 ladiém
vung chiradiém cit cia enzyme dii han Ncol &
moi xudi; tir 1079dén 1090 |& ving afa diém
cit cia enzyme @i han Notl & mdi nguoc.
Kich thugc exon 1 1& 467 bp; exon 2 1a 301 bp;
intron la 300 bp va kich tic cia genGmEXP1
dai 1068 nucleotide, trondp, vung méa hoa co
768 nucleotide.

Két qua so sanh trinhut nucleotide aa gen
GmMEXP1phan §ip tr gibng ddu twrong Xuan
Lang Sn Wi trinh tr nucleotide @a gen
GMEXP1(cDNA) ma $ AF516879 (hinh 2)a
xacdinh duoc 17 \i tri nucleotide sai khaoikr
bo ba ni diu ¢ cac v tri 262 (GenGMEXP14
Xuan Lang Sn la C con gerGMEXP1ma $
AF516879 la T).0 vi tri 268 (XLS: G;
AF516879: T),6 vi tri 307 (XL: A, AF516879:
G), 6 vi tri 309 (XLS: T; AF516879: A)y vi tri
456 (XLS: C; AF516879: T)y vi tri 463 (XLS:
T, AF516879: G),¢ vi tri 466 (XLS: G;
AF516879: C)¢ vi tri 467 (XLS: T; AF516879:
C), ¢ vi tri 483 (XLS: G; AF516879: A)y vi tri
528 (XLS: G; AF516879: A)y vi tri 546 (XLS:
T, AF516879: G), &6 vi tri 567 (XLS: T;
AF516879: A),6 vi tri 572 (XLS: C; AF516879:
T), 6 vi tri 602 (XLS: G; AF516879: C)y vi tri
603 (XLS: T; AF516879: A)g vi tri 609 (XLS:
T, AF516879: A), ¢ vi tri 623 (XLS: A;
AF516879: C).

Két qua so sanh trinhut amino acid @a
protein suy din EXP1dugc ma hda bi gen
GmMEXP1phan #ip tir gibng ddu twrong Xuan
Lang Sn wi trinh tr amino acid g@a protein
EXP1 do genGmEXP1ma hoa c6 maids
AF516879 trén ngan hang NCBI chaytco st
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sai khaco 8 vi tri amino acid trong ctiii 155 (XLS: F, AF516879: V)y vi tri 156 (XLS:
polypeptide 4n luot & cac v tri 88 (XLS: H, V, AF516879: P), & vi tri 191 (XLS: S,
AF516879: Y), M tri 90 (XLS: A, AF516879: AF516879: F)o vi tri 201 (XLS: G, AF516879:
S), 6 vi tri 103 (XLS: I, AF516879: V)¢ vi tri  A), ¢ vi tri 208 (XLS: Y, AF516879: S).
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10 20 30 40 50 60 70
S [ [ o P (P O E Y I O |
ATGGGCARRATCATGCTIGITITGGGTAGCCTCATTGGARTTATGCTGITTCACRATCACTACCTATGCCT

80 90 100 110 120 130 140
B S [ [ O [ P I e I |
TCTICACCITCIGGATGGARCCAACGCCCATGCCACTTTITTATGGGGGTAGTGATGCTTCAGGARACTATGGG

150 160 170 180 190 200 210
S TP T (U (PR R (RO I AP (R [ (P I |
GGGAGCTIIGIGGGIATGGGAATCTIGIATGCARCTGGGTATGGAACTAGRACTGCAGCTTITAARGCACTGCC

220 230 240 250 260 270 280
S TP N A [ ER [ R I TP N A T |
TTATITAATGATGGAGCTITICCIGIGGICAGTIGCTACAARATTATATGIGA CALE AGACTCTAGAT

290 300
S T T I
GGTGCATCARAGGARGATCTGTAACC

o 320 330 340 350
(I O O [ O T T |
CTGCCACARACTTTITGCCCTICCCAATTTCGCCCTITCCTAA

360 370 380 350 400 410 420
T B T EE e e B B B e B B B AR B
CRACARTGGAGGCTGGTGCRAACCCACCACTCAAGCATTTIGATATGGCCCARCCCGCTTGGGARAAGATT

430 440 450 460 480 430
T T T | M T cee [I—
GGTATTITACAGAGGLGGGATCGTCCCCGTGCTATITICALAG GCATGHAEGGGTTA

500 510 520 530 550 560

| P P TR A (R [ (R D A |- R

GGITCAGTGIGARTGGGAGGGACTACTITGAGCTAG TGATCAGCRATGTG GIGCTGGATCCAT

580 530 600 620 630

B I B I I IR IR I B L L ARTr! B S AR
ATTAARGGCTCARARACTGGATGGATGECARTGTQARGARATTGGGGTIICEARTIGG
650 660 670 680 €30 700

T T T 1 T T T
TCCAATGCGTATTTGAATGGICAATCTITGTCCTTCAGGGTCACCACCACTGATGGAGAGACCAGAG

T T e Y (T [ (R S I (R R I
TITICCAAGATATIGITCCAGTAAGTTIGGACATTICGGCCAAACTTITICTICTAGCCCAGTTICAGTITICTAL

Hinh 2.Trinh tr nucleotide ving ma héaa genGmEXP1phan ép tir
giong dau trong Xuan lang Sn va trinh ¢ nucleotide masAF516879
cobng b trén NCBI c6 16iiém sai khaetd danh diu € trén trinh & so sanh
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EXP1 GK
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EXP1 QSNAYLNGQSLSFRVITTDGET
LS

Hinh 3.Trinh tr amino acid g¢a proteinEXP1 do gerGmEXP1ma hoa
phan &p tr giong dau twong Xuan lang Sn va trinh & amino acid ga protein EXP1
cua gen cO macsAF516879 wi 8 vi tri amino acid sai khac

Trinh tr chbi protein EXP1o caydau trong
chira nHt vung ko thi DPBB va vung Pollen
allerg. Vung DPBB c¢6 91 amino acidy Vi tri
amino acid 64tén 152. DPBB la mt ving kio
thi caa Rare Lipoprotein A (RIpA) cééa tric
boi hai chbi dang cn dip kiéu beta (DPBB).
Chirc ning dia RIpAdén nay vin chra duoc lam
rd, nhrng hait dong aia n6da dugc chrng minh
nhe mot chit kim hdm g phat sinhddt bién ¢
E. coli. Khic cén DPBB throng 1a ndt mién
enzyme va céc thanh viérhechp DPBB |a kha
da cing va ndi dang DPBB c6 th c6 mit 5
chirc ming khac nhau. So sanh vung DPB&ac
trinh &y amino acid éa gibng dau trong Xuan
Lang Sn voi trinh tr amino acid @a protein
EXP1 duoc ma héa bi gen GmEXP1c6 ma 6
AF516879 tly c6 3\ tri amino acid thayoi: ¢
vi tri 88, tirosine (AF516879). histidine (Xuan
Lang Sn), ¢ vi tri 90, serine (AF516879)-
alanine (Xuén kng Sn), ¢ vi tri 103 valine
(AF516879)- isoleusine (Xuan ang Son).

Vung Pollen allerg c6 77 amino acitl vi
tri amino acid & 163dén vi tri amino acid 240.
Vung Pollen allerg ¢a trinh tr amino acid ¢a
gidng dau trong Xuan lang Sn so \6i trinh tr
amino acid @a protein EXPldwgc ma héa bi
genGmMEXP1(ma $ AF516879) c6 3 tri thay
doi, d6 la ¢ vi tri 191, phenylalanine
(AF516879)— serine (Xuan kng Son), ¢ vi tri
201, alanine (AF516879)- glycine (Xuan
Lang Sn), & vi tri 208, serine (AF516879).

tirosine (Xuan kng Sn). Giong dau twong
Xuan Lang Sn 1a gbng chu han tt, c6 b ré
phéat trén, vi VAy, nhing sr thay déi ¢ vung
DPBB va ving Pollen allerg giéng dau trong
Xuan Lang Sn so i gibng dau twong c6 trinh
tr gen Wi ma $ AF516879 lién quardén ar
phét trén b ré ciing nhr mirc 6 chiu han thé
nao va mang y nga sinh lc gi dn phi c6
nhitng nghién @u tiép theo.

KET LUAN

b& nhan bn, clpn dong thanh congen
GmEXP1cia gibng dau twong dia phrong chu
han tt Xuan lang Sn. Trinh tr doan gen
GMEXP1phan fip tir giong dau tuong Xuan
Lang Sn c6 kich tlréc 1& 1068 nucleotide,
trong do vung ma hda dai 768 nucleotidé;j 2
exon va 1 intron. Kich thbc exon 1 la 467 bp;
exon 2 la 301 bp; intron la 300 bp. Gen
GMEXP1ma hoa proteindgn 255 amino acid.

So Wi trinh ty gen GmEXP1mang ma &
AF516879 trén Ngan hang gen &ut, thi
trinh tr gen GmEXPAL aia gibng dau twong
Xuén Lang S$n c6 17 v tri nucleotide sai khac,
protein suy din c6 8 v tri amino acid sai khac,
ving DPBB va Pollen allergéu c6 3 v tri
amino acid thayéi .

Loi cdim on: CONng trinhdugc ar hd tro vé kinh

phi qia dé tai dip c v Pai hoc Thai Nguyeén,
ma $ PH2012-TN01-04.
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CHARACTERISTICS OF EXPANSIN GENE ISOLATED FROM LOCA L
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Lo Thanh Sort', Bui Ngoc Biclt, Nguyen Vu Thanh Thant, Chu Hoang Mau®

Tay Bac University
?Lang Son Department of Education and Traning
*Thai Nguyen University

SUMMARY

Expansin is a protein family, having the functiorexpanded cell wall, that has been regarded a&j@ m
protein affecting the prolongation of root cellsplants. Currently, the role of expansion in thegass of
development of soybean roots has not been clardigebugh there have been many research effortdisn
study we present the results of amphification, iclgrand determination of th@mEXP1gene sequence of
local soybean Xuan Lang Son cultivar with good diduoleranceGmEXP1gene isolated from genome of
Xuan Lang Son soybean cultivar had the size of 1868eotides, in which the coding region had 768
nucleotides, with two exons and one intron. Sizexafn 1 was 467 bp; exon 2 was 301 bp; intron f [30.
GmEXP1gene encoding 255 amino acids. The comparison @GititEXP gene (Accession AF516879 on
GenBank), showed thaBmEXP1gene of Xuan Lang Son soybean cultivar had 17emifft nucleotide
positions and 8 amino acid positions; DPBB regiod Rollen allerg of deduced protein had three gedn
amino acid positions. The rele of these changeteirelopment of the roots as well as the level olught
tolerance of soybean need to be further studied.

Keywords:Drought tolerant, expansi@mEXP1prolongation of root, soybean.
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