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Tém tit: Expansin c6 vai trd quan trong trong pha gian thanh t& bao & mién sinh truong cua hé ré
cay dau tuong. Hai ving chtrc nang (DPBB va Pollen allerg) x4c dinh cho protein expansin ¢ kha
ning tic dong phé v lién két phi hod trj giita polysaccharide v6i vi sgi cellulose gitip thanh té bao
d& dang gidn né (ca chidu ngang va chidu doc) dudi tic déng cua strc truong nudc. Hoat dong clia
gen GmEXPI (xic dinh protein expansin) lién quan dén su kéo dai ré ciy dau tuong, lam ting
cuong kha ning chiu han cta ciy dau tuong. Trong bai bdo nay, ching tdi trinh bay két qua cta
viée thiét ké vector mang cdu tric gen GmEXPI dugc lai véi mot doan ma hod peptide c-myc va
KDEL, du6i su diéu khién ciia CaMV35S promoter; chuyén ciu tric trén vao ciy thubc 14 md
hinh (Nicotinana tabacum) nhd A.tumefaciens. Phan tich sy c6 mdt cua gen trong 44 dong cay
thudc 14 téi sinh Iya chon ngiu nhién bing PCR cho thiy 32/44 dong thudc 14 duge chuyén cé
mang gen GmEXP1, nhu vy ciu triic nay c6 thé dugc st dung dé chuyén gen vio céc ciy trong

quan tam.

Tuw khod: Expansin, Glycine max, GmEXP1, kéo dai ré, gidn thanh té blo.

1. Mé& diu

bau tuong (Glycine max (L.) Merrill) ¢6 vai
trd quan trong ddi v4i con ngudi trong nhiéu
linh vyc nhu: cung cép dinh dudng, 1am thuc
pham cho con ngudi, 1am thtc in cho gia siic,
cai tao va st dung bén lau nguén tai nguyén
dat. Cay dau tuong 1a mot trong sb cic cdy
trong c6 gid tri kinh té cao va phit hop véi nhiéu
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dia phuong. Cung véi sy tang trudong cia cac
loai cdy luong thuc chinh nhu ng6, lda, khoai,
sdn va cdc ciy dau d6 khdc thi ddu tuong ciing
1a cay trong da va dang duoc chd trong phét trién.

Pau tuong 1a cy trong twong d6i man cam
v6i diéu kién ngoai canh va thudoc nhém cay
chiu han kém. Sy bién ddi khi hau, tinh trang
han han xay ra lién tuc va kéo dai 1a mot kho
khan 16n cho san xuét dau tuong & nhiéu dia
phuong, dic biét 1a nhitng noi c6 dia hinh dt
canh téc dbc, doi hoi phai cai thién tinh di truyén
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thich nghi véi han han dé tao gidng ning suat
cao va on dinh phii hop véi timg viing mién. Vi
vdy, cong tic tuyén chon gidng ddu tuwong c6
kiéu gen chiu han ngiy cang dugc quan tim
nghién ctru [1].

Hai co ché chu yéu lién quan dén kha ning
chiu han cua thuc vat 1a sy diéu chinh ap suét
thAm thau va sy phat trién manh ciia bo ré. Bo
ré 12 mot trong nhitng b phan quan trong clia
ciy thyc hién nhiém vy iy nuéc cung cip cho
céc hoat dong sdng va phit trién cta co thé thuc
vét. Co ché chiu han lién quan mat thiét voi su
phat trién cia bd ré. Co thé thyc vat thich tmg
v6i han bang cdch phat trién ré coc theo chiéu
dai vuron toi cdc 16p dat siu hon dé hiit nudc dé
dang hon, dong thoi hé thong ré con phit trién
m¢ rong theo bé ngang c6 thé thich ung t6t voi
viéc tim kiém dinh dudng khodng va nudc
trong long dat [2].

Kaspar et al. khi danh gid 105 giéng dau
twong trong diéu kién kho han da nhén thiy,
ciy dau tuong khong dugc tudi nude thi bo ré
¢6 chiéu dai hon hin ciy dau tuong duoc tudi
nudc, ngoai ra cac nha khoa hoc cling nhan théy
mdi tuong quan chit ché d6i véi nhidu tinh
trang ré nhu trong luong kho, chiu dai téng so,
chu tric va sb lugng ré con ¢ cdc giéng chiu
han. C4c tinh trang nay thuong dugc dung nhu
céc chi tiéu quan trong dé ddnh gid va nhan
dang cac giéng dau tuong c6 tinh chiu han [3].

Expansin 1a mdt ho protein tic dong trong
viéc kéo gidn cua thanh té bao thuc vat va dugc
coi 12 mot protein chu yéu anh huong dén su
mo rdng cua té bao thuc vat.

Hau hét cic thuc nghiém cho thay ring, tai
md chira té bao dang sinh truong, expansins
bién dbi tinh chit vat 1y ciia vach té bao bang
céch néi 1ong céc lién két hydro, ndi long cic
lién két phi hod tri giita cic vi soi cellulose va
lam 1éng 1éo mang Iudi polymer [4]. Vi soi

cellulose duge két ndi v6i nhau  boi
polysaccharide. Nhiing polysaccharide nay thuc
hién lién két vao bé mat vi soi cellulose va lién
két v6i nhau. Protein expansin cé thé phd v&
céc lién két cua polysaccharide bé mit vi soi
hoic phd v& cdc lién két gitra cic
polysaccharide. Du6i dp luc co hoc phat sinh tir
stic truong nudc, khodng cach gifra cic vi sgi
thanh t& bao dé dang dugc ddy gidn khoang
céch theo ca chiéu ngang va chiéu doc (Hinh
1.). Expansin c6 thé di chuyén d& dang giira cic
vi s0i cellulose ctia thanh té bao va tiép xiic véi
céc diém két dinh polymer. Diéu nay tao thuin
loi cho pha gidn (ting truong) cua té bao dé
dang thyc hién [5].

cellulose " .
expansin pha v&

polysaccharid i
lién két vai vi soi

expansin pha v& lién
két gilra polysaccharid

_’h/_//

Hinh 1. M6 ta hoat dong cua protein expansin tic
dong gian thanh té bao thuc vat.

Nhiéu nghién ctu chi ra rang, san pham
phién mé ctia gen GmEXP1 ¢6 nhiéu trong cic
té bao biéu bi va cdc 16p té bao mién sinh
trudng clia ca ré coc va ré bén, rat hiém & vung
truong thanh [6]. Qua d6 c6 thé thdy vai trd
quan trong cua expansin trong viéc phét trién
kéo dai cia hé ré dau tuong.

Expansin dugc chia thanh ba phan ho a,
va y-expansin duwa trén mdi quan hé ngudn gbc
cua ching [4, 7]. Lee va dtg (2003) da nghién
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ctru phan 18p gen expansin (EXP1) tr mARN
ctua ciy dau twong véi kich thudc 1089bp [8].
Nim 2011, Lee va dtg ciing da nghién ciru biéu
hién cta gen expansin lién quan dén viéc kéo
dai ré cla cay dau twong. Khi phan tich RNA
béng Northern blot cho tha”iy r?mg gen GmEXP]
dugc biéu hién manh 6 ré, dac biét khi qua trinh
hinh thanh céc ré chinh va r& phu, mic do biéu
hién cua gen GmEXPI rat manh trong khoang
thoi gian hat nay mam tir 1 ngdy dén 5 ngay
tudi va giai doan kéo dai cua ré. Biéu hién cua
gen GmEXPI 1am tang sy phat trién ca ré chinh,
ca ré bén [8]. Céc két qua nghién ctru cho thiy
gen GmEXP1 dong mdt vai trd quan trong trong
viéc phat trién ré cua nhiéu thuc vat nhu dau
tuong, ca chua, Arabidopsis...[5].

Trong s6 céc gidng dau tuong thu thap duoc
& Son La, so sénh b?"mg thuc nghi€ém ching toi
da phan nhém va lga chon dugc giéng dau
tuong Son La 1 (SL1) c6 hé¢ ré phét trién manh.
Gen GmEXPI dugc phan lap tur SL1 b?"mg céch
phién ma nguoc tao cDNA v6i khuén mau 1a
mRNA tuong ung. Thiét ké vector chuyén gen
mang cu tric GmEXPI lai v6i mot doan ma
hod peptide c-myc va KDEL duéi sy diéu khién
ctia promoter CaMV35S. Céu tric dugc thiét ké
c6 chura trinh ty ma hod doan peptide c-myc la
déu hiéu dé phat hién protein bing Western blot
v6i khéng thé khéng c-myc nhim phan tich sy
biéu hién gen GmEXPI trén ciy chuyén gen

phuc vy muc dich cai thién kha nang chiu han
cua cdy dau tuong.

2. Vit liéu va phwong phap
Vit liéu

Giéng dau twong dia phuong Son La 1
(SL1) c6 hé r& phit trién t6t dwoc sir dung lam
vat liéu phan 1ap gen GmEXP1.

Vector pRTRA 7/3, vector pCB301, chung
vi khudn Agrobacterium tumefaciens CV58,
cay thubc 14 N. tabacum K326 do phong Cong
nghé Té bao Thuc vat - Vién Cong ngh¢ Sinh
hoc Viét Nam cung cap.

Céc nghién ctru dugc tién hanh tai phong thi
nghiém trong diém Cong nghé gen - Vién Cong
ngh¢ Sinh hoc Viét Nam.

Phuong phdp

Tu nhiing thong tin vé trinh tu gen
GmEXPI cua dau tuong da cong bd tai Ngan
hang gen Quéc té c6 ma s6 AF516879, ching
t6i da thiét ké cip mdi ddc hiéu dé phan lap
doan ma hod protein cua gen GmEXPI v6i kich
thudc udc tinh khoang 768 bp. Trinh tu
nucleotide cap moi ddc hiéu nhu sau:

Bang 1. Trinh tu cdp mdi dic hiéu nhan gen GmEXP]

Ky hiéu

Trinh ty méi (5’ - 3°)

SoyExp_F CATGCCATGGATGGGCAAAATCATGCTTGT
SoyExp_R ATTTGCGGCCGCTTAGAACTGAACTGGGCTAGA

Gen GmEXP1 duogc phan lap tir mién sinh
truong ré dau twong theo so dd Hinh 2: RNA
téng sd duoc tich chiét bang Trizol Reagent
KIT; ¢cDNA dugc tong hop theo quy trinh
Maxima® First Strand cDNA Synthesis KIT;
gen GmEXP1 duoc khuéch dai bang ky thuat

PCR voi cép moi ddc hiéu theo chu ky nhiét:
94°C/4 phit - (94°C/45 gidy - 56°C/30 gidy -
72°C/60 gidy)™ - 72°C/10 phit. San phdam PCR
dugc kiém tra bang dién di trén gel agarose
0.8%; thoi gel theo Gene JET™ Gel Extraction
KIT; gén gen dich vao vector bang T4 ligase;
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pBT_EXP1
3493 bp

bla (Amp)

rep (pMB1)

Hinh 2. Phan 1ap gen GmEXP1 tir gidng dau tuong dia phuong SL1.

bé chuyén gen GmEXP]1 vao thuc vat va cé
thé kiém tra biéu hién san phim protein, ching
toi thiét ké vector tdi t& hgp pCB301 mang
promoter CaMV35S va cau triic gen dich gdm
cd cac thanh phén nhu sau: GmEXPI _c-
myc_KDEL_polyA. Trong d(’),leaMV3SS

- A;\\\ I s
7 % comnss
// .
EXP1 r’( cmyc tag]
"

/ PBT_EXP1
3453 bp

nnnnn

PRTRA 7/3_EXP1

(promoter tir virus kham stip lo - hoat dong & tat
ca cdc md té bao thuc vat), c-myc, KDEL va
polyA nhén duogc tor vector trung gian
pRTRA7/3. Dudi day 1a so do thiét ké vector ti
t6 hop trén:

PCB301_EXP1
8116 bp

Hinh 3. So db thiét k& vector chuyén gen GmEXP].
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Bién nap vector tdi t6 hop vao té bao kha
bién E.coli DH50 bang sbc nhiét (42°C trong 1
phiit 30 gidy). Vi khuan mang vector téi to hop
duogc chon loc trén moi truong khang sinh chon
loc (carbenicilin, kanamycin). Céic dong vi
khuan mang vector téi to hop duogc chon loc
bing colony-PCR, dwoc nudi cdy trong moi
truong LB 1ong bd sung khang sinh chon loc
phit hop dé thu sinh khdi. Plasmid tdi t& hop
dugc thu nhan béng cdch tich chiét theo
phuong phap tdch dong phan ti [9].

Bién nap vector tdi t& hop vao té bao vi
khuan Agrobacterium tumefaciens CV58 béng
phuong phap xung dién (2,5 kV, 25 uF, 200 Q).
Nhitng vi khuén mang chu tric gen tai t6 hop
dugc nhén [én trong mdi truong cé khang sinh
chon loc kanamycin véi sinh khéi 16n ding dé
nhiém va ciy thudc 14 mo hinh (phuong phép
chuyén gen gidn tiép nhd A. rumefaciens).

Nudi cdy chung vi khun Agrobacterium
tumefaciens trong moi truong khang sinh chon
loc kanamycin va rifamycin trong 48 tiéng, sau
d6 nudi phuc hdi trong méi truong khong khang
sinh cho dén khi do ODgopm = 0.7. Ly tdm thu
sinh khéi vi khuan, hoa tan trong moi trudng
1/2MS bb sung Acetosyringon (AS) dé chuin bi
bién nap.

Céc manh 14 thudc 14 N.tabacum kich thudc
1 x lcm dugc ngdm trong dich huyén phu té
bao vi khuan trén trong 10 phiit, sau d6 dwoc téi
sinh trén mdi truong da chdi MS b sung BAP.
Nhiing chdi phét trién t6t (2 - 3cm) duoc cét
chuyén sang mdi truong ra r& RM. Khi ciy
hoan thién vé hinh théi dugc chuyén ra gid thé,
tréng trong nha ludi.

3. Két qua va thio luin

Phan ldp gen GmEXP]I tir giong ddu twong dia
phuong SLI

Tur giébng dau twong SLI1, ching tdi tich
chiét RNA tong s6 tir mién sinh trudng cua ré;

téng hgp cDNA véi mdi ngau nhién (random
hexamer primer). Gen GmEXPI dugc phan lap
bang phan tng PCR véi cip mdi dic hiéu
(Bang 1.). San phém thoi gel cia gen nay dugc
gén vao vector tdch dong pBT_2705bp 11 bién
nap vao té bao kha bién E.coli DH5a dé nhén
dong gen phuc vu cho thiét ké vector chuyén gen.

Tao cdu triic chita gen dich GmEXP1

Cdt gen dich tir vector tdach dong pBT

Gen GmEXPI tu vector tdch dong pBT
duoc ct béng hai loai enzyme han ché 1a Notl
va Ncol s€ cho hai phan doan DNA c6 kich c&
khoang 0.77 kb va 2.7kb. Trong d6, phan doan
DNA 0.77kb chinh 1a doan gen dich (GmEXPI)
can thu nhén. Viéc sir dung cdp enzyme han ché
nhu trén s& dam bao cho gen dich gin thun
chiéu vdi promoter trén vector tai to hop.

bién di san phém cit han ché trén gel
agrose, bang co kich thudc khoang 0.77kb dugc
thdi gel dé thu nhan gen GmEXPI phuc vu cho
thiét k& vector t4i t& hop.

Cdt mé vong vector pRTRA 7/3

Vector pRTRA 7/3 chtta cdc doan tin hi¢u
can thiét cho viéc biéu hién va kiém tra gen
dich (GmEXPI) trong té bao thuc vat gém:
promoter CaMV35S khoi dong phién ma ¢ tat
ca cdc té bao va mo trén co thé thyuc vat; trinh tu
oligonucleotide x4c dinh chudi peptide c-myc
dé phuc vu phan ng western blot; doan KDEL
va polyA 6n dinh cau tric phan tir mRNA duoc
tao ra trong t& bao. St dung cip enzyme Ncol
va Notl cét vector pRTRA 7/3 thu dugc hai
phén doan DNA c¢ kich thudc khoang 0.9kb va
3.3kb. Trong d6 phan doan 3.3kb chinh la doan
mang cac trinh ty can thu nhan dé thiét ké
vector tai td hop.

Pién di san phdm cit han ché trén gel
agrose, bang c6 kich thudc khoang 3.3kb duoc
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thoi gel dé thu nhan plasmid mé vong mang cic
trinh tu can thiét phuc vu cho thiét ké vector tai
t6 hop.

Gin gen GmEXPI vao vector mé vong
PRTRA 7/3

San phiam théi gel Gen GmEXPI dugc gin
vao vector pRTRA 7/3 mé vong nhd phan ng
ligation dudi xtc tdc cua enzyme T4 ligase tao
chu tric vector tdi to hop mang gen chuyén.
Vector téi t6 hop nay dwoc bién nap bang sbc
nhiét vao té bao kha bién E.coli DH50 dé nhan
dong gen trong mdi truong LB dic bd sung
khéng sinh chon loc carbenicilin. Nam khuén
lac dugc chon dua vao mdi truong nudi Céy LB
long bd sung khang sinh chon loc carbenicilin
dé thu sinh khdi, tach plasmid.

~1kb 1kb

0.75 kb

Hinh 4. Két qua PCR kiém tra plasmid t4i to hop
mang gen GmEXP] trén agrose 0.8%.

Thyc hién phan ung PCR véi cdp moi dic
hiéu SoyEXP1F/SoyEXPIR dé kiém tra sy c6
mat cua gen GmEXPI trong plasmid cta cic
dong vi khudn. Két qua

Hinh 4. cho thdy, ca ba dong vi khuén déu
mang plasmid tdi t6 hop chira gen chuyén
(PRTRA_GmEXPI). Vector tii to hop nay
dugc ding dé thu nhan ciu triic mang gen dich
thiét ké vector chuyén gen vao thyc vat.

Chuyén cau triic mang gen GmEXPI vao vector
pCB301

Thu nhdn cdu triic mang gen GmEXPI

St dung enzyme cit han ché HindIII xir ly
vector tdi t&6 hop pRTRA_GmEXPI thu dugc
hai phan doan DNA c6 kich thudc khoang
1.6kb va 2.3kb. Trong d6 phan doan 1.6kb
chinh 12 céu tric chia gen dich (GmEXP1) can
thu nhan gdom:

CaMV35S_GmEXPI_c-myc_KDEL_polyA

Dién di san phdm cat han ché trén gel
agrose thu duogc hai bang nhu tinh todn ly
thuyét. Bang c6 kich thude khoang 1.6kb duoc
thoi gel dé thu nhén cassette chira gen GmEXPI
phuc vu cho viéc thiét ké vector tdi to hop.

Cdt mé vong vector chuyén gen pCB301

St dung enzyme HindIIl xir ly dbi véi
vector chuyén gen pCB301 c6 thé nhan duoc
hai phan doan DNA véi kich thudc 5.502bp va
60bp, trong d6 phan doan thtr nhat 1a phan doan
dich can thu nh4n biang thoi gel dé thiét ké
vector tdi td hop.

Tao vector tdi 16 hop mang cau triic mang
gen dich

Str dung T4 ligase dé gin ciu tric c6 trinh
tw CaMV35S_GmEXPI_c-myc_KDEL_polyA
vao plasmid pCB301 mé vong. Do hai cau tric
trén déu dwoc xir Iy bang mot loai enzyme gidi
han (HindII) tao cic dau dinh giéng nhau nén
viéc gin cua doan nap vao vector mé vong cé
thé xay ra hai kha ning 1a gin xudi va gin
nguoc. Tuy nhién, & ca hai cdu tric xudi va
nguoc, gen GmEXPI déu dugc khoi dong phién
ma boi CaMV35S va c6 kha nang tao san phim
phién md@ mang theo sau la trinh tu c-
myc_KDEL_polyA.

Vector téi to hop trén dwoc bién nap vao té
bao vi khuin kha bién E.coli DH5a bing séc
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nhiét dé nhan dong. Vi khudn sau bién nap
dwoc nudi trén moi truong LB dic bd sung
khang sinh chon loc kanamycin. Thuc hién
PCR-colony cic Kkhuén lac véi cap moi dic hiéu

1kb

0.5 kb

(SoyEXP1F/SoyEXPIR) dé tim dong vi khuan
mang vector téi t6 hop, két qua thé hién ¢ Hinh

Hinh 5. Kiém tra két qua Colony gen GmEXPI cic dong vi khuan trén agrose 0.8%.

Céc dong vi khuén duong tinh (dong 1, 2, 3,
5, va 6) duoc nudi cdy trong mdi trudng LB
long bd sung khdng sinh chon loc kanamycin
thu sinh khéi tich plasmid tai t& hop. Py chinh
la cau trdic vector can thiét ké:
pCB301_CaMV35S_GmEXP1_c-
myc_KDEL_polyA dé chuyén gen va biéu hién
& té bao thuc vat.

Bién nap vector tdi té hop mang gen chuyén
vao Agrobacterium tumefaciens CV58

CAu tric vector da thiét ké dugc bién nap
vao vi khudn A. tumefaciens CV58 bing ky
thuat dién xung. Vi khuan A.tumefaciens sau
khi bién nap dugc nudi cdy trén mdi truong LB
dic bd sung khdng sinh chon loc kanamycin.
Lwa chon nhitng khuan lac tdt, phét trién dong
déu chuyén sang moi truong LB 1ong bd sung
khang sinh kanamycin nudi cdy dé thu sinh
khéi, tich plasmid. Tién hanh kiém tra sy c6
mat cia gen GmEXPI trén plasmid ctia cic
dong vi khuén twong tmg bing PCR véi cip
mdi SoyEXP1F/SoyEXPIR. Két qua kiém tra
(Hinh 6.) cho théy, cic dong khuan lac 1, 3, 5 1a
duong tinh, nghia 1a mang gen dich GmEXP].

1kb «— ~0.77kb

0.5 kb

Hinh 6. Kiém tra két qua PCR phat hién plasmid
mang gen GmEXP] trén agrose 0.8%.

Cic dong vi khuan A.tumefaciens c6
plasmid tai to hop chira gen GmEXPI duoc giit
chung, st dung dé bién nap vao thyc vat.

So bg phan tich cdy chuyén gen

Chuyén gen vao cdy thuéc ld mo hinh (N.
tabacum K326)

Két qua chuyén gen vao ciy thudc 14 mod
hinh N. tabacum thé hién & Bang 2..
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Bang 2. Théng ké s6 lugng cdc mau chuyén gen vao ciy thudc 14 mo hinh N. tabacum

sep  Somau  Somau g e mei truong raré  S6 cdy ra gia thé
bién nap tao choi
1 30 30 88 74
2 30 29 87 75
3 40 38 102 93
Téng 100 97 277 242

Phan tich cay thudc ld chuyén gen

Tién hanh thu miu 44 cay thubc 14 ti sinh,
tach chiét va tinh sach DNA, thuc hién phan
tmg PCR v6i ciap mdi dic hiéu
(SoyEXP1F/SoyEXPIR) dé kiém tra sy c6 mit
ctia gen GmEXP1. Két qua kiém tra cho thay c6

1kb

0.5 kb

32/44 cay tdi sinh duong tinh véi phan Ung
PCR. Nhu viy c6 thé thdy, qud trinh chuyén
gen da thuc hién thanh cong khi dua cAu tric
GmEXPI vao ciy thuc 14 mod hinh nho vi
khuén A. tumefaciens.

10 11 12 13 14 wt +

«— ~0.77kb

Hinh 7. Két qua PCR phat hién mét s6 dong thudc 14 mang gen GmEXPI trén agrose 0.8%.

Ciéc céy thudc 14 duong tinh véi phan tng
PCR duoc tiép tuc cham séc dé kiém tra sy biéu
hién gen GmEXPI bang Western Blot va phan
tich thé hé sau cta chiing dé c6 thé két luan vé
su di truyén ciu tric gen chuyén.

4. Két luan

Thiét ké thanh cong vector tii td hop
pCB301 mang promoter CaMV35S va cdu tric
chura gen dich (GmEXP1_c-
myc_KDEL_polyA) x4c dinh protein expansin
kéo gian thanh té bao. Thuc hién chuyén thanh
cong chu triic trén vao mé thudc 14 N.tabacum

K326, tdi sinh thanh cay hoan chinh. Kiém tra
sy ¢6 mat cia gen chuyén trén cy thudc 14 tai
sinh cho thdy 32/44 dong mang gen GmEXPI.
Qua d6 c6 thé thdy, gen GmEXPI trong vector
tai t6 hop da thiét ké c6 thé dugc st dung dé
chuyén vao céc ciy trong quan tim nham cai
thién kha nang chiu han béng su phat trién
manh cua hé ré.
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Cloning, Designing Vector and Transgenic GmEXP1 Structure
in to Nicotinana Tabacum
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Abstract: Expansin have an important role in the relaxation phase of cell growth in the domain of

soybean root systems. Two functional regions (DPBB and Pollen allerg) determined as a protein
expansin likely impact break the link between non - chemotherapy with micro fiber polysaccharides
cellulose cell walls easily help dilation (both horizontally and vertically) under health impacts of water
policy. GmEXP1 activity of genes (identified expansin protein) related to the prolonged soybean roots,
enhances drought tolerance of soybean plants. In this paper, we present the results of the design vector
carrying the gene structure GmEXPI was crossed with a snippet of C- myc and KDEL peptide, under
the control of CaMV35S promoter; tranfered into plant leaf pieces (Nicotinana tabacum) throughout
A.tumefaciens. The results have showed that the presence of gene in 44 tobacco lines were test by PCR
. The PCR showed that 32/44 tobacco lines carrying gene transferred GmEXP1, so this structure can
be used to transfer gene into interes crops.

Keywords: Expansin, Glycine max, GmEXP1, prolonged root cell walls stretch.



