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KHUECH PAI GEN SSIV MA HOA CHO STARCH SYNTHASE
(SS) O GIONG SAN KM140 BANG PHUONG PHAP RT- PCR
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TOM TAT

Céc starch synthase (SS) cua thuc vdt bdc cao duoc ma hda boi 5 nhdém gen ky hiéu 1a
GBSS (granule-bound starch synthase), SSI, SSlI, SSIII, va SSIV. GBSS gdn chdt véi hat tinh
bét va chju trach nhiém téng hop amylose. Céc bién thé khac nhau cuia SS (thirong goi la SS
hoa tan) tgo ra cac chugi amylopectin (1 dang tinh bét da polyme héa) c6 thé tan trong céc
plastic hogc mgt phan hoa tan, mét phan gan véi hat tinh bét. Sé liéu di truyén va sinh hoa
chi ra rang méi bién thé enzyme SS c6 céc cau thanh khac nhau va vai tro nhdr dinh trong
tong hop amylopectin. Trong nghién ciu ndy, ching tdi phan ldp gen SSIV ma hoéa cho
Starch synthase - enzyme déng vai tro tang cwong qud trinh sinh téng hop tinh bét ¢ giong
sin KM140 bang phuwong phdp RT - PCR. Két qud trén cho thdy, da khuéch dai thanh cong
gen nay bang kj thudt RT - PCR vdi cdp moi ddac hiéu dwoc thiét ké theo chu trinh nhiét phu
hop Va di déing ky trén ngdn hang Genbank ¢ kich thuéc 3189 bp, ma s6 KT033500.

Tir khod: Gen SS (starch synthase), sin KM140, RT - PCR, Genbank.

1. PAT VAN BE

Cay sin (Manihot esculenta Crantz) 1a mot trong 3 cdy luong thuc quan trong nhét
thé gidi sau laa va ngd (Hoang Kim et al., 2010). Cii san c¢6 ham luong tinh bot cao voi
khoang 84-87% trong luong kho, 1a ngudn cung cdp carbonhydrate cho hon 500 triéu
ngudi & cac ving nhiét d6i, can nhiét d6i ciing nhu hon 1 ty nguoi trén thé gidi.

Hién nay, trong bdi canh bién doi khi hau 1am trai dat néng 1én, nuée bién dang cao,
de doa an ninh luong thyuc thé gigi va su can kiét cua ngudn nguyén liéu héa thach thi cay
san dugc coi la cay trong dem lai giai phap kép nham dat ca hai myc tiéu: Gop phan dam
bao an ninh lwong thuc va cung cap nguyén liéu cho cong nghiép san xuét nhiéu liéu sinh
hoc, tirng budc thay thé nhién liéu héa thach.

Sén dugc trong kha pho bién ¢ Viét Nam va da tir 1au dugc xem la cay lwong thyuc va
thirc 4n gia stc quan trong sau la va ngd. San cha yéu ding dé ban (48,6%), ké dén ding
lam thuc an gia stc (22,4%), ché bién thi cong (16,8%), chi c6 12,2% dung tiéu thy tuoi.
San ciing 1a cdy cong nghiép cd gia tri xuat khau va tiéu thu trong nudc (Tran Ngoc
Ngoan., 2007). San l1a nguyén liéu chinh dé ché bién bot ngot, bio-ethanol, mi an lién, banh
keo, siro, nudc giai khat, bao bi, van ép, phu gia dugc pham, mang phu sinh hoc va chat
giit 4m cho dat. Mdi ndm Viét Nam xuat khau trén 4 triéu tan san pham tir cdy san, duang
tha hai khu vuc, sau Thai Lan (Hoang Kim, Nguyén Pang Mai, 2011).

! Gidng vién khoa Nong - Lam - Ngir nghiép, Truong Pai hoc Hong Pirc
23 Chuyén viéen phong Cong nghé T ¢ bao Thuc vat, Vien Cong nghé Sinh hoc, Vién Han lam Khoa hoc Viét Nam
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Phan 16n c4c nghién ctru vé san trong thoi gian gan ddy chu yéu sir dung cac phuong
phép truyén thong dé chon, lai tao giéng sin méi tir cac gidng nhap noi va giéng dia
phuong nham cai tién ning suat. Tuy nhién, viéc ung dung céng nghé sinh hoc hién dai
trong nghién ciru vé san dang & giai doan khai dau va st dung cac phuong phap don gian
nhu nudi cidy mé dé giir gibng, nhan nhanh in vitro mot s6 giong méi. Nhu vay, ang dung
cdng nghé sinh hoc nhim cai tao cay sin theo hudéng céc tinh trang c6 loi nhu ning suét
cao, chat lugng phi hop muc dich sir dung nham phuc vu cdng nghiép va xuat khau 1a mot
van dé cap thiét ¢ nudc ta.

Qua trinh tong hop tinh bot a-1,4 glucan bao gém ba budc quan trong xay ra trong
luc lap va thé vo sic: i) cung cap glucose-6-phosphate (Glc-6-P) vao trong céc thé lap, ii)
tong hop ADP-glucose (ADPG) tir Glc-1-P, va iii) tdng hop tinh bot tir ADPG (Alisdair,
Willmitzer & Trethewey, 2002; Zeeman, 2010). N6i mot cach ngian gon, budc dau tién
khong thé thiéu la su tong hop ADPG tir Glc-1-P va ATP duoc xic tac bai ADP-glucose
pyrophosphorylase (AGPase). Mot khi duoc hoat hoa, starch synthase (SS) chuyén
ADPG t6i dau khong khir cua a-1,4 glucan dé tao thanh céc soi a-1,4 glucan. Tiép theo,
cac soi a-1,4 glucan duoc dung nhu 1a cac co chit cho cac enzyme phan nhéanh cua tinh
bot (BE hoic Q-enzyme) tao ra cac lién két soi a-1,6 1a amylopectin. Cudi clng
amylopectin duoc tinh thé hoa tao thanh tinh bot dudi tic dong cua cac enzyme phan ré
(DPE), phosphorylase (P-enzyme) va glucanotransferase (D-enzyme). Ngoai ra, UDP-
glucose: protein glucosyltransferase hoac amylogenin (38 hoac 45 kDa) ciing duoc du doan
tham gia vao budc dau tién trong qué trinh tong hop tinh bot (Zeeman, 2010) (hinh 1).
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Hinh 1. Qué trinh sinh téng hep tinh bt va cac enzyme lién quan
(http:/iwww.jic.ac.uk/STAFF/trevor-wang/images/full/starchpath2.jpg)

Céc starch synthase (SS) cua thuc vat bac cao ma héa bsi 5 nhom gen ky hiéu la
GBSS (granule-bound starch synthase), SSI, SSII, SSIII, va SSIV. GBSS gan chat véi hat
tinh bot va chiu trach nhiém tong hop amylose. Cac bién thé khac nhau cua SS (thuong goi
la SS hoa tan) tao ra cac chudi amylopectin (1 dang tinh bot da polyme hoa) co thé tan
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trong céc plastic hoic mot phan hoa tan va mot phan gin véi hat tinh bot. S6 liéu di truyén
va sinh hoa chi ra rang mdi bién thé enzyme SS ¢6 cac cu thanh khac nhau va vai trd nhat
dinh trong tong hop amylopectin. Phan tich viéc phan phdi chiéu dai chudi amylopectin
trong cac cay dot bién va cay chuyén gen mat cac bién thé enzyme SS dic trung da dan toi
két luan rang nhdm SSI, SSII, SSIIT dong vai tro trong viéc kéo dai cac chudi ngin, trung
binh va dai twong ung (Zeeman, 2010).

T6m lai, tinh bot 1a thanh phan quan trong ddi véi thuc vat ciing nhu 13 ngudn luong
thuc va nguyén liéu cong nghiép. Cai tién cay trong theo hudng ting ning suat tinh bot Ia
mot trong nhirng hudng nghién ciru quan trong va luon dugc cac nha khoa hoc quan tam
hang dau. Do vay, cac nghién ciru tim hiéu vé con duong tong hop va phan hay tinh bot ¢
cay tréng noi chung va ddi véi san ndi riéng s& gop phan thuc diy muc tiéu cai tao ning
suit tinh bot. Va quan trong hon, nhitng nghién cau chi trén cdy mé hinh hoic & cac loai
cay luong thuc khac s& khdng cung cip du thdng tin cho muc dich nay. Boi vi cac qué
trinh nay 1a khac nhau gitra cac loai, giita cac bo phan khéac nhau cua cdy, bao gdm céc
nhan té diéu khién trao doi chat tinh bot, cau trdc tinh bot va cac con dudng phan huy tinh
bot khac nhau. Xuat phét tir co s¢ trén, nhitng gen lién quan toi qua trinh sinh téng hop
tinh bot s& dugc nghién ctu & ddi tueong cay sin ¢ Viét Nam. Cac gen quan trong s& dugc
phan lap dé thiét ké céc hé théng vector.

2. VAT LIEU VA PHUGNG PHAP NGHIEN CUU
2.1. Vat liéu nghién cau
2.1.1. Vit ligu thuc vt

Giéng sén KM140 do Trung tdm nghién ctu thyc nghiém ndng nghiép Hung Loc,
Vién Khoa hoc Ky thuat Néng nghiép Mién Nam cung cap. Cu gidng san nay duoc thu va
lam vat liéu cho tach chiét RNA.

2.1.2. Cap moéi sir dung

Biang 1. Cac méi dwoc sir dung trong nghién ciru

STT Gen Trinh tu moi Muc dich
1 [SSIV_F EcoRI|CACCATGGCGTCGAAGCTATCGACGTGGTTTCTG | Mbi phan
2 [SSIV.R TTAGACCTACTTGCTGCCGCTCTTG lap gen
3 |MeSSiv_Fli |[TTGGCAGAAACTGATGCAAGAA
4 |MeSSiv_F2i |AACTATTGGAGGAACGTCTTCAAC
5 |MeSSiv_F3i |CGCTTTTCATTTTTCAGCCGTG mDnﬁCm
6 |MeSSiv_F4i |AGGCAGCATCTTGGGTTATCAA '
7 |MeSSiv_ Ri |[TCTACATTCCTCTCCACATCATT

2.1.3. Héa chdt, thiét bj

Hoa chat: Kit tach chiét RNA tong s6 PureLink Plant RNA Reagent (Invitrogen); kit
tong hop cDNA RevertAidTM H Minus First Strand cDNA Synthesis Kit (Fermentas);
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dung dich TAE 1X (40mM Tris, 20mM acetic acid va 1mM EDTA); Agarose 0,8%;
Ethidium bromide 0,5ug/ml, thang DNA 1kb (Thermo)...

Thiét bj: Pipetman, may soi gel (Bio-Rad), may chup anh dién di (Amersham
Pharmacia Biotech), may ly tam (Eppendorf), bo dién di (Bio-Rad), may hat chan khong
(Savant), may PCR System 9700 (Appied Biosystem), bé 6n nhiét, may voltex v.v cling
cac trang thiét bi khac cia Phong Cong nghé té bao thuc vat va Phong thi nghiém trong
diém Coéng nghé gen, Vién Cong nghé sinh hoc.

2.2. Phwong phap nghién cau
2.2.1. Tach chiét RNA téng so tir cii san

Quy trinh tach chiét RNA duoc thuc hién theo huéng dan cua bo kit PureLink Plant
RNA Reagent, Invitrogen. Dau tién nghién 0,1 g mau trong nitro long. Sau d6 b sung 0,5ml
PureLinkPlant RNA Reagent lanh, dao déu. U 5 phdt ¢ nhiét ¢6 phong. Roi ly tam 12.000
vong trong 2 phit ¢ nhiét 6 phong. Chuyén phan dich néi qua ong ly thm mai. B sung
0,Aml NaCl 5 M, tron déu. Bo sung thém 0,3ml Chloroform, tron déu. Ly tdm 12.000 vong
trong 10 phut & 4°C, chuyén pha trén qua 6ng ly tam méi. Thém 1 Ian thé tich isopropanol,
tron déu va u & nhiét 6 phong trong 10 phut. Ly tdm 12.000 vong trong 10 phit & 4°C, bo
phan dich. Tiép tuc bd sung 1ml con 75%, tron déu. Ly tdm 12.000 vong trong 1 phut ¢ nhiét
d6 phong, bé dich, dung pipet can than hat hét dich van con trong dng ly tam.

RNA téng s6 sau khi tach chiét tir cu va 14 san tiép tuc dugc loai bo DNA tap nhiém
bang cach xir Iy DNAse theo hudng dan caa nha san xuat (Thermo Scientific), sau d6 dugc
tinh sach bang phwong phap tua sir dung dung dich LiCI 7,5M (Ambion). Thém tac nhan
taa nay vao dung dich RNA tong sé sao cho néng do cudi ciing cua LiCl trong dung dich
RNA dat 2,5M, & mau & -20°C trong 30 phdt. Ly tam 13000 vong/phdt trong 15 pht. Loai
bo dich ndi va rira tia RNA véi ¢on 70% lanh dé loai bo lwong mudi con sét lai. Hoa tua
RNA trong nudc khir ion da duwoc xur ly DEPC.

2.2.2. Tong hop cDNA

¢DNA duoc tong hop theo kit “RevertAidTM H Minus First Strand cDNA Synthesis
Kit” (Fermentas). Phan tmg ¢cDNA duoc thyc hién trong thé tich 20pl gom c6 céc thanh
phan sau: 500 ng RNA t6ng s6; 1l mdi ngau nhién (Hexamer). Bo sung nudce khir ion 6 xir
ly DEPC téi thé tich 12ul. Tron nhe, G 65°C/5phut, sau d6 dit vao da. Tiép tuc bd sung cac
thanh phan vao 6ng phan ung trén: 4pul dém Reaction buffer 5X tong hop cDNA; 1ul
riboLock Ribonuclease inhibitor (20u/l); 2ul dNTP (10 mM); 1l enzyme M-MulLV Reverse
Transcriptase (20u/pl). Tron nhe va cho vao may spin sau d6 chay chuong trinh tong hop
cDNA 25°C/5 phut; 42°C/ 60 phat. Két thiic phan tng & 70°C/5 phit. Bao quan cDNA &
-20°C hoic -70°C. Mau cDNA sau khi tong hop duogc sir dung dé thyuc hién phan tmg PCR.

2.2.3. Phuwong phap PCR

Cac doan gen quan tam dwoc nhan I1&n bing cac cap moi dac hiéu. Soi cDNA duoc
dung 1am khuén. PCR dya trén co s phan @ng mé rong primer nhd enzyme bén nhiét co
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hoat tinh 5°-3° DNA polymerase tao ra san pham PCR c6 hai dau bang dé khuéch dai theo
ham mii 1én dén hang triéu lan cac doan DNA. Tuy nhién, Taq DNA polymerase c¢6 nhugc
diém 1a kha nang xuat hién dot bién trong qua trinh tong hop soi méi cao (1 dot bién trén
3700 nucleotide). Nhu vay, Taq DNA polymerase khéng thich hop cho nhan ban vung
CDS cua gen. Pfu DNA polymerase duoc sir dung nhu giai phap thay thé véi ti 1¢ sai s6t
thap 7.7 x 1075 t6i 1 x 1076 (Cline et al., 1996; Slater et al., 1998).

Phan wng dwoc thuc hién voi enzyme Pfu DNApolymerase va chu trinh nhiét nhuw
sau: 95°C/3 phut, 32 chu ky (95°C/40 giay, 55°C/30 giay, 72°C/4 phat va 72°C/10 phat).
San pham PCR duwoc tinh sach, tach dong trong vector pBT va gidi trinh tuw sz dung cap
moi Frag_F/R.

San pham duoc kiém tra trén gel agarose 0,8 %.

2.2.4. Phuong phap xac dinh trinh tw nucleotide

Poan gen quan tdm gan trén vector tich dong pBTsau khi tach tir khuan lac, duoc
xac dinh trinh tu trén may doc tu dong ABI PRIM® 3100 Avant Genetic Analyzer béng
cach sir dung bo hoa chit sinh chuan bigDye® Terminator v3.1 Cycle Sequencing. Do kich
thudc gen SSIV 14 rat 16n (~3,5kb) nén cac cip moi (bang 1) duoc ding dé nhan cac doan
chdng gbi nhau, sau d6 gin ghép lai voi nhau dé thu duoc kich thude SSIV hoan chinh.
Thanh phﬁn va chu trinh nhiét cua phan img PCR doc trinh tu trén mdy luan nhiét
GeneAmp® PCR System 9700.

San phim PCR dugc tinh sach bang cach b sung 5ul EDTA 125mM, 60pul con
100% va ¢ & nhiét o phong trong 15 phut. Tiép d6 ly tam 12.000 v/p, trong 15 phut dé két
tia cac doan DNA, sau d6 loai bo con. B6 sung 60pl ethanol 70% va ly tam 10.000 v/p
trong 10 phit. Lam kho két thia DNA, bd sung 10pl Hi-Di™ Formamide va bién tinh &
95°C trong 5 phut. Cac mau duoc tra vao cic giéng cta khay dung mau, sau d6 dién di
trong dng mao quan 80cm x 50ul voi polymer POP-4™ciia hing ABI, My. Két qua duoc
xtr 1y bang phan mém DNAstar.

3. KET QUA VA THAO LUAN

Tinh bot 12 ngudn carbonhydrate chu yéu cho con ngudi va ddng thoi cung cap
nguyén liéu quan trong cho céng nghiép. Hién nay ngudn nguyén liéu tinh bot cho cong
nghiép chu yéu tach chiét tir ngd, tuy nhién mot lugng dang ké khac tir l0a, lta mi, san,
khoai tay, arrowroot (Maranta arundinacea) va sago palm (Metroxylon sagu). Tinh bot
tir cAc ngudn khéc nhau ¢ thanh phan polymer, cau tric va thanh phan héa ly khac nhau.
Thanh phan hoa ly chinh 1a chic ning cua tinh bot quyét dinh kha nang ung dung cua
tinh bot. Viéc bién d6i qua trinh trao doi tinh bot trong cay trong c6 thé gop phan ting
kha nang tich tu tinh bdt trong cac co quan du trir, ngan chan hoac tang viéc phan huy
tinh bot (tly thudc vao loai cay tréng hay nhu cau st dung) hoic bién d6i cau trdc tinh
bot dé ting hodc da dang chuc niang cua tinh bot trong thuc pham va nguyén liéu cua
cdng nghiép.
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Nhin vao sé luong I6n cac enzyme tham gia vao viéc xac dinh cu tric cua tinh bot
trong mot bo phan nhat dinh cua cay, cd thé thay rang sb tinh bot khac nhau ¢ thé dugc
bién d6i qua viéc diéu khién cua cac gen lién quan 1a rat 16n. Trong cac loai ludng boi ma
sinh san hitu tinh thi phuong phap tét nhat 1a két hop cac dot bién anh hudng dén céc gen
ma hoa cho cac enzyme trao d6i tinh bot. Cac phuong phap cong nghé sinh hoc 6 thé c6
nhiéu wu thé va can thiét néu cay trong quan tam la da boi va sinh san vo tinh, cac gen
quan tdm can biéu hién manh hon hoic giam mot phan hoat tinh, tinh trang mong muén la
két qua cua viéc biéu hién gen tir loai khéc.

Sinh tong hop tinh bt 14 mot qué trinh phic tap, ¢ sy tham gia biéu hién cua nhiéu
gen va c6 su khac biét gitra cac loai khac nhau va cac bo phan khac nhau cua cay vé cac yéu
t6 quy dinh qué trinh chuyén hoa tinh bot, cau tric caa tinh bot va su phan hay tinh bot.

Nhiéu gen lién quan t&i sinh tong hop tinh bot & sin da dwoc phan lap (Munyikwa et al.,
1997). C6 thé ké dén la gen ma hda enzyme ADP-glucose pyrophosphorylase, 1am nhiém vu
xUc tac qua trinh tdng hop ADP - glucose va cac starch synthase (SS) cua thuc vat bac cao
ma hoa boi 5 nhdm gen ky hiéu la GBSS (granule-bound starch synthase), SSI, SSIlI, SSIII,
va SSIV (Zeeman, 2010). Ngoai ra, cac gen khac lién quan t6i sinh tong hop tinh bt nhu BE
VGi vai tro tong hop amylopectin va DBE tham gia vao qua trinh phan r4 tinh bot.

3.1. Téach chiét RNA téng s tir cii sin gibng KM140

RNA tng sé duoc tach chiét tir ca cua gidng sin KM140 bang hda chat chuyén
dung cho viéc tach chiét RNA thyc vat (PureLink Plant RNA Reagent) cua Invitrogen. Cac
budc thuc hién duogc tién hanh theo hudng dan cua nha san xuat. DNA genome tap nhidm
sau d6 dugc loai bo bang cach xir Iy mau véi DNase | va RNA tong sé dugc tinh sach bang
phuong phap tia sir dung Lithium chloride (LiCl). Két qua dién di kiém tra RNA tong s6
trén gel agarose cho thiy RNA tong sé thu duoc c6 tinh toan ven, khong bi dat gy, dam
bao ham luong va d6 tinh sach cho céc thi nghiém tiép theo (hinh 2A).

3.2. Téng hop cDNA va khuéch dai gen SSIV bing phan ing PCR

Do kich thuéc DNA cua gen SSIV rat 16n (hon 8 kb) nén chung t6i sir dung trinh ty
CDS cua gen SSIV sin trén phytozome véi ma cassava4.1 000719m dé thiét ké cap moi
dac hiéu khuéch dai gen SSIV tir cDNA cu san la SSIV_F EcoRI/ SSIV_R (bang 1). Trén
moi xubi co chira trinh tw CACC & dau 5° gitip qué trinh ndi ghép gen dich vao vector
pENTR dugc don gian hoa nho phan iung TOPO cloning - mét phuong phap tao dong cua
Invitrogen.

Pé tang hiéu suit ciing nhu do dic hiéu cua phan tng PCR khuéch dai gen SSIV tir
cDNA sin, chlng t6i tién hanh tong hgp cDNA tir RNA tong sb tach chiét tir cu san st
dung mdi dic hiéu. Theo d6, cDNA duoc tong hop theo kit “RevertAidTM H Minus First
Strand cDNA Synthesis Kit” (Thermo Scientific).

Sau khi thiét ké dugc cap moi dic hiéu dé khuéch dai gen SSIV, can cir vao nhiét do
nong chay cia moi ching toi da dy tinh nhiét d6 gan moi 1a ¢ nhiét do 56°C. cDNA duoc
tach chiét tir c sin duoc sir dung l1am khuén cho phan tng PCR.
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~35kb 38

A B C
Hinh 2. Két qua tach dong doan gen SSIV tir cia sain KM140

A. RNA tong sé tach chiét tir cii san KM140;
B. bi¢n di kiém tra san phdm PCR khuéch dai gen SSIVtir cDNA san. M: marker
DNA 1 kb, 2: San pham PCR gen SSIV;

C. PCR chon loc cac dong khuan mang vector pENTR/ SSIV.

O thi nghiém nay ching t6i tién hanh phan wng PCR véi cap moi dic hiéu cung
cac thanh phan nhu d4 trinh bay ¢ phan phuong phap. Theo tinh toan ly thuyét, gen SSIV
sau khi duoc tong hop bang phan tng PCR sé& c6 chiéu dai ~3,5 kb. Do kich thuéc cua
gen dich kha 16n nén trong truong hop nay, dé dam bao do chinh xéc cao trong qua trinh
sao chép chdng t6i s dung Pfu DNA polymerase khi thuc hién phan ing PCR. Ngoai
hoat tinh 5’- 3° polymerase xtc tac cho qua trinh polymer hoa cac deoxiribonucleotide,
enzyme nay con cO kha nang doc stra (proofreading) nho hoat tinh 3’- 5° exonuclease,
gilp stra chira nhitng sai hong trén soi DNA méi tong hop. San pham thu duoc cia phan
ing PCR khuéch dai gen SSIV dugc kiém tra bang phuong phap dién di trén gel agarose
0,8% (hinh 2B).

Hinh anh 2B trén dién di d6 cho thay, & duong chay sé 2 xuat hién mot bang DNA
dic hiéu va sac nét, co kich thudc ~ 3,5 kb, tuong duong véi kich thude doan CDS cua gen
SSIV theo ly thuyét. Két qua trén cho thay, chiing t6i da phén 1ap thanh cdng gen nay bang
ky thuat PCR voi cap méi dac hiéu da thiét ké va chu trinh nhiét pht hop. Poan DNA nay
sau d6 dugc tinh sach va gin vao vector pENTR™/D-TOPO trong dung dich mudi dém
tao thanh vector pENTR/SSIV. San phdm cua phan tmg TOPO cloning duoc st dung dé
bién nap vao té bao kha bién E. coli One Shot TOP10 bang phwong phap sdc nhiét. Sang
loc cac dong khuan lac trén dia bién nap bang phuong phép colony-PCR str dung cip mdi
M13F/R va di chon duoc 3 dong khuan lac cho két qua duong tinh véi kich thude bang
DNA dtng nhu tinh toan 1a > 3,5 kb (hinh 2C).Sau d6 cac dong khuan lac duoc nudi lugng
16n dé tach chiét plasmid phuc vu cho giai trinh tu gen.
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10 20 30 40 50 60 70 80
P e e T I T
ATGGCGTCGAAGCTATCGACGTGGTTTCTGAGTCAAGGGTTCACAGCTTTGAACTATAATTTTGACACTAATAAGCAGAC

M A S K L s T W F L S Q G F T AL N Y N F D T N K Q T

90 100 110 120 130 140 150 160
e e e e
AGCTACGCGATTCTTATTGCCTTCCCATCGATTGCTTCCTGCTTCTTGCAAAATGCGACAGCGCAATTTGAGCTCTCAGC

A TR F L L P S HR L L P A S CKMI®R QIR N L S S Q
170 180 190 200 210 220 230 240
e e e I T
ATAAGAGACAGCAGCTCAAGAAAGCCTCTCCTGAACAACCTCCAAATACCGTAGGTTTTCATTCGAGTGGTGGTGGTGGT
H K R Q0 0 L K K A S P E Q P P N T V G F H S S G G G G
250 260 270 280 290 300 310 320
P e e
GGTGATGATGATATTGGTGATGATGATAATGATTCCGAAACTGATAGCACAGCGGTGCATAGTGTCCCAAGCTTGAATCT
G bpbb©bDIGDDDND S E T DS T AV HS V P s L N L
330 340 350 360 370 380 390 400
e e T I T
TGATGTTGAGAGTAATGAGGAAGTCGTCGATGTTAGCGTAGATGTGGAGCATGCTCAGCATACGGGTGCAAATGATGTGG
b v E s N E E V V DV s V DV E H A Q H T G A N D V
410 420 430 440 450 460 470 480
e e e e e  ae
AGAGGAATGTAGATATGGAACATGTTCAAGATGTTGGTGCAAAAGATTTGTATAGTCTCACCCAGG TGAAAACTTTG
E RNV DMEHV QD V GA KDL Y S L T Q E MK T L
490 500 510 520 530 540 550 560
e e I T
GGCATAGATGGAGCAGAGAAGCTTTCTAGTATTCCTGATGAAATGAAACCTTTGGTCTTAAACAAAGATGGTGGAGAACA
G I b GG A E KL s s I P DEMI K?PILV L N KD G G E Q
570 580 590 600 610 620 630 640
e e T I T
ACTGTCAAGCTTTCAACTTGAGGATTTGATAGGCATGATAAGAAATGCTGAGAAAAATATCCTGCTTCTCAATCAAGCTC
L s s rr Q L E DL I G M I R NAE KNTI L L L N Q A
650 660 670 680 690 700 710 720
[ o o O e e T O T
GGGTTCATGCACTTGAAGATCTTGAAAGAATTCTTGCAGAGAAGGAAATATTACAAGGAGAAATTAACGTTTTAGAGATG
R v H AL E DL E R I L A E K E I L Q G E I N V L E M
730 740 750 760 770 780 790 800
e e O e e e T s I
AAATTGGCAGGAACTGATGCAAGAATGAAAGTTGCTGCTCAAGAAAAGATGCATGTAGAACTCATGGAAGACCAATTAGG
K L. A GG T DA AIRMI KV AAQEKMHV E L M E D Q L G
810 820 830 840 850 860 870 880
T e e e e T I
AAAACTAAGAAACGAACTGGCTTACAGGGTTGGGAATCAGAACAAACTTTTGAATGAGGAAGCCCCCTTGATTCAGGACA
K L R N E L A Y RV G N QNK L L N E E A P L I QO D
890 900 910 920 930 940 950 960
e O e e O T s I
GCACTATTCAGAACATTAGTGAGGAGCTCAATTCATTGAGGGCAGAGAATACATCTCTGAGGACTGATATAGAAGCACTT
s T™ I ¢ N I S E E L N S L R A E N T s L R T D I E A L
970 980 990 1000 1010 1020 1030 1040
T e
AAGAGGGAGCTTAGTAATGTCAAGGATACAGATGAGCGTGTTATAACACTGGAGAAAGAATGCATGCAGTTGGAGTCTTC
K R E L s N V K D T D E R V I T L E K ECM Q L E S S
1050 1060 1070 1080 1090 1100 1110 1120
e e L
TGTGAAAGACTTGGAATCCAAACTGTCAGTTTCTCAGGAAGATGTTTCAAAATTGTCTAGCTTGAAAGTTGAATGTAAAG
v K b L ES K L sS VvV sS Q E D V S KL s S L K V E C K
1130 1140 1150 1160 1170 1180 1190 1200
e e T e L
ACTTGTGGGAAAAGGTGGGAAGTTTGCAAGCATTGTTAGATAAGGCAACAAAGCAAGCAGATCAGGCTATTCTAGTGTTG
p L. w E XK V G s L ¢ A L L DK ATZ K Q A D Q A I L V L
1210 1220 1230 1240 1250 1260 1270 1280
e e e T L
CAGCAAAATCGAGATCTTTGGAAGAAGGTTGATAAATTGGAAGAATCCTTGGAAGAGGCCAACATCTATAAGTTATCGTC
Q 9 N R DL W K K V D K L E E s L E E A N I Y K L S S
1290 1300 1310 1320 1330 1340 1350 1360
T T e I
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AGAAAAGTTACAGCAGTATAATGAGCTAATGCAGCAAAAGATAAAACTATTGGAGGAACGTCTTCAACGATCTGATGAAG
E K L ¢ Yy N E LM 0 0 K I K L L E E R L Q R S D E
1370 1380 1390 1400 1410 1420 1430 1440

AAATATATTCTTATGTTCAGTTATAC! GAATCTATACAGGAATTTCAAGATACACTTAATACTTTGAAAGAAGAAAGC
E I vy s Yy Vv Q LY Q E S I Q E F QD T L N T L K E E S
1450 1460 1470 1480 1490 1500 1510 1520
T T T T T I I
AAGAAAAAGGCACTAGATGAACCTGTAGATGATATGCCCTGGCAATTTTGGAGTCATTTATTGCTTATGATTGATGGTTG
K K K AL D E PV D DMUP W Q F WS HUL L L M I D G W
1530 1540 1550 1560 1570 1580 1590 1600
P e e T I T
GCTTCTTGAGAAGAAGCTAACACTAGATGATGCAAAACTGTTGAGAGATATGGTATGGAAAAGAGAGAGGCGTATTCATG
L L E K K L T L DD A K L L R DMV W K R E R R I H
1610 1620 1630 1640 1650 1660 1670 1680
e e T I
ACATATACTTAGAGTGCAGGGAAAAGAATGAGCATGAAGCTGTTTCTATGTTTCTCAAGCTGACATCATCACCAAAAAGT
p I Yy L E CRE KN EHE AV s M F L K L T sS s P K s
1690 1700 1710 1720 1730 1740 1750 1760
e e e T
CAAGGATTATATGTCGTCCATATTGCAGCGGAGATGGCACCAGTTGCTAAGGTTGGTGGCTTGGGAGATGTTGTGACCGG
¢ 6 LYy Vv Vv HIAAUEMAZPV A KV G G L G D V V T G
1770 1780 1790 1800 1810 1820 1830 1840
e e T I T
TCTTGGAAAAGCACTCCAAAAGAGAGGACATCTTGTGGAAATTATTCTGCCAAAGTATGACTGCATGCAATATGATGGTA
L G K AL Q KR GHUL VE I I L P K Y D CMOQ Y D G
1850 1860 1870 1880 1890 1900 1910 1920
e e I T
TTGGCAATTTAAGGGCCCTAGATGTGGTGTTGGAATCTTATTTTGATGGAAAATTATACAAAAACGAAGTATGGGTTGGC
I 6 N L RAUL DV VL E S Y F D G K L Y KNE V W V G
1930 1940 1950 1960 1970 1980 1990 2000
T e e T
ACCATTGAAGGTCTTCCTGTTTACTTTATTGAGCCTCATCACCCCGGCAAGTTCTTTTGGAGAGGGCAGTTCTACGGAGA
T I £ G L P VY ¥ I E P H H P G K F F WR G Q F Y G E
2010 2020 2030 2040 2050 2060 2070 2080
e e T I T
ACATGATGATTTCAAACGCTTTTCATTTTTCAGCCGTGCTGCACTTGAATTGCTTCTTCAAGCTGGCAAAAAACCAGA!
H D D F KR F S F F S RAA L E L L L Q A G K K P D
2090 2100 2110 2120 2130 2140 2150 2160
e e T I T
TAATTCATTGCCATGACTGGCAGACAGCTTTTGTTGCACCACTTTATTGGGATATATACGCCCCAAAAGGATTGAATTCA
I I B C H D W QT AU F V AP L Y WD I Y A P K G L N S
2170 2180 2190 2200 2210 2220 2230 2240
e e e T T
GCTAGAATATGTTTTACCTGTCACAACTTTGAGTACCAGGGGAGTGCACCAGCATCAGAATTGGCATCTTGTGGACTTGA
AR I C F T CHNUVFE Y Q G S A P A S E L A s C G L D
2250 2260 2270 2280 2290 2300 2310 2320
e e T I T
TGTCCAGCAGCTAAACAGACCAGATAGAATGCAGGACAACTCAGCACATGATAGGATCAATCCTATTAAGGGTGCAGTGG
vV ¢ ¢ L N R P D RMOQUDNSAHDI RTINUPTI K G A V
2330 2340 2350 2360 2370 2380 2390 2400
e e T T T T
TGTTCTCAAACATTGTGACAACAGTATCACCCACCTATGCACAAGAAGTGCGGACTTCTGAGGGCGGAAAAGGTCTCCAT
v ¥ S N I VvV T T Vv s p T Y A Q E V R T S E G G K G L H
2410 2420 2430 2440 2450 2460 2470 2480
P L .. [ .. e e e T
TCGACGCTTAACTTTCATGCCAAGAAGTTCATTGGAATCCT. TGGTATTGATACTGATGTGTGGAATCCTGCGACTGA
s T L N F H A KK F I G I L N G I DT DV W N P A T D
2490 2500 2510 2520 2530 2540 2550 2560
e e
TACTCTTCTCGAAGTCCAGTACAATGCTAACGATCTTCAAGGAAAAGCAGAAAACAAAATAGCTACAAGGCAGCATCTTG
T L L E V Q Y N A N DL Q G K A E N K I A T R Q H L
2570 2580 2590 2600 2610 2620 2630 2640
T e e T
GGTTATCAACTGCAGATGCTAGGCAGCCACTGGTTGGCTGCATAACAAGATTGGTGCCACAGAAAGGTGTACATCTTATT
G L s T A D AWR QP L V GG CI T RUL V P Q K G V H L I
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2650 2660 2670 2680 2690 2700 2710 2720
e e e e e e e I
SSiv AGACATGCAATATACCGTACGCTGGAGTTGGGAGGACAATTTCTACTTCTTGGCTCAAGCCCAGTTGCACATATACAGAG
R H A I Yy RTULEL GG (Q F L L L G S S P V A H I Q R
2730 2740 2750 2760 2770 2780 2790 2800
e e e e e e e I
SSiv GGAATTTGAGGGTATTGCAAATCACTTTCAGAATCATGAGCACATTCGGCTGGTATTGAAGTATGATGAATCTCTCGCTC
E ¥ E G I AN HPF Q NH E H I R L V L K Y D E S L A
2810 2820 2830 2840 2850 2860 2870 2880
T T T T I I T
SSiv ATTCCATTTATGCAGCATCTGACATGTTCATCATCCCATCTATCTTTGAGCCTTGTGGCCTTACACAGATGATAGCAATG
H S I Y A A S DMUF¥ I I P s I F E P C G L T Q M I A M
2890 2900 2910 2920 2930 2940 2950 2960
B T T L I I T
SSiv AGATATGGTTCCATACCCATTGCAAGAAAAACCGGTGGTCTAAATGATAGTGTTTTGGATGTTGATGATGACACAATTCC
R Yy G s 1 P I AURXKTGGULNDS V L DV DD DT I P
2970 2980 2990 3000 3010 3020 3030 3040
T e T e e T I I I T
SSiv TCTTCAGTTTCGAAATGGATATACATTCTTGAATCCTGATGAGCAGGGAGTGAATAGTGCTTTAGAACGTGCATTTAACC
L O F R NG Y T F L NP DE QG V N S A L E R A F N
3050 3060 3070 3080 3090 3100 3110 3120
B T T Y T T I I
SSiv ATTATAGGAACGATCCTGAGAGCTGGCAGCAGCTTGTTCAAAAGGACATGAACATAGATTTTAGTTGGGAATCTTCAGCA
H Y R N D P E S W Q QL V Q K DMNTIDF S W E S S A
3130 3140 3150 3160 3170 3180 3190
B L T e T e T T I
SSiv TCACAGTATGAGGAGCTCTACTCAAAATCAGTGGCCAGAGCAAGAGCGGCAGCAAGTAGGTCTTAA
s ¢ Yy EE L Y S K S VAR AR AAAS R S *

Hinh 3. Trinh tw nucleotide va axit amin suy dién cia gen SSIV da phan lap

Bang 2. Vij tri sai khac trong trinh tw nucleotide cia gen SSIV & gibng KM140 so véi gen
tham chiéu trén phytozome véi ma Manes.15G118600

Thay d6i nucleotide Thay d6i

STt Vi tri SSIv Gen tham chiéu axit amin

1 150 Mit AGT Mt S

2 229 C A R-S

3 244 Chen TGA Thém D

4 285 G T -

5 731 G A E-G

6 1264 G A -

7 1349 A G -

8 1619 A G -

9 1758 T C -

10 2937 T G F-L

11 3048 A G -

12 3083 G A -

(Ghi cha: (-) Khéng thay doi)
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Két qua doc trinh tu gen cho thdy, san phdm gen tach dong tir mau nghién ctru co
kich thuéc 3189 bp (hinh 3). Trong d6 gen phan lap c6 do twong ddng voi gen tham
chiéu v6i ma Chromosome15: 8973978...8983153 trén phytozome 13 99%, khac nhau &
12 vj tri va trinh tuy gen phan 1ap ma hoa cho 1.063 axit amin suy dién, so sanh véi trinh
ty axit amin cua gen tham chiéu v6i ma cassava4.1_000719m khac nhau ¢ 5 vi tri trong
d6 c6 vi tri 50 mét axit amin S, vi tri 82 thém axit amin D va 3 vi tri thay d6i 77R - S;
244E - G; 979F - L (bang 2). Tir cac két qua phén tich trén chung t6 di phan 1ap thanh
cdng gen SSIV tir giéng sin KM 140 va da duoc dang ki trinh tu trén ngan hang Genbank
v6i ma sé6 KT033500.

4. KET LUAN

Pa phan 1ap thanh cdng gen SSIV mai hoéa cho enzyme starch synthase, dong vai
trd quan trong trong viéc ting cuong qua trinh sinh téng hop tinh bot ¢ sin bang
phuong phap RT - PCR va dang ky trén ngan hang Genbank véi ma s 1a KT033500 c6
kich thugc 3189 bp.
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AMPLIFICATION OF SSIV GENE CODING FOR STARCH
SYNTHASE (SS) IN CASSAVA CULTIVAR KM140
BY RT - PCR METHOD

Nguyen Thi Minh Hong, Pham Bich Ngoc, Le Thu Ngoc

ABSTRACT

Starch synthase (SS) was coded by 5 gene groups coded GBSS (granule-bound
starch synthase), SSI, SSII, SSlII, and SSIV. GBSS attache tightly to starch granule and
responds for amylose synthesis. The different variants of the SS (known as the dissolved
SS) produce amylopectin chains (a type of polymerized starch) could be dissolved in
plastic or partly dissolved, partly attached with starch granules. Genetic and
biochemical data indicated that each SS variant was formed by different compositions
and each played a certain role in the synthesis of amylopectin. In this study, SSIV gene
coded for starch synthase which enhances the starch synthesis of cassava cultivar
KM140 was amplified by RT - PCR. The results and BLAST analysis showed that this
gene was SSIV with a size of 3189 bp and registered on Genbank with accession number
KT033500.

Keywords: SS gene (starch synthase), KM140 cassava, RT - PCR, Genbank.
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