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LOI CAM DOAN

To6i xin cam doan day la cong trinh nghién ctru cia toi thuc hién duoi
su hudng dan cia PGS .TS. Nguyén Thi Tam. Moi trich dan trong luan vin
déu ghi rd ngudn goc. Cac sb liéu, két qua nghién ciru trong luan vin 1a trung
thue va chua timg ai cong b trong mot cong trinh nao khac.

Thai Nguyén, thang 07 nam 2015
Tac gia

Lwong Thanh Huyén

Xdc nhan cua khoa chuyén mon Xdc nhan cua nguwoi hwong din khoa hoc

Nguyén Thi TAm
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LOI CAM ON

T6i xin bay to 10ng biét on sau sic nhét toi PGS.TS. Nguyén Thi Tam
da tan tinh huéng dan, chi bao va tao moi diéu kién gitp do téi hoan thanh
cong trinh nghién ctru nay.

T6i xin chan thanh cam on cac thay co gido thudc Bo mon Di truyén &
Sinh hoc hién dai, Ban chu nhiém khoa Sinh - KTNN d4 tao diéu kién gitp 4o
to1 trong qua trinh hoc tap va hoan thanh luan van.

T6i xin cam on cac can bo Phong DNA tng dung , Phong thi nghiém
Trong diém cong nghé gen , Vién Cong nghé sinh hoc , Vién Han 1am Khoa
hoc va Cong nghé Viét Nam da tao diéu kién va giap do toi tién hanh cac thi
nghiém cua dé tai.

T6i xin cam on su dong vién, khich 18 cta gia dinh va ban bé trong sudt
thoi gian hoc tap va thyuc hién dé tai luan van.

Pé tai luan van thudc chuong trinh dao tao nghién ctru sinh va cao hoc
ctia B mon Ditruyén & Sinh hoc hién dai , khoa Sinh - K¥ thuét nong
nghiép, truong Pai hoc Su pham - Pai hoc Thai Nguyén.

Tac gia

Luong Thanh Huyén
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MO PAU

1. PAT VAN DE

Su thay ddi khi hau toan cau dan t6i sy khic nghiét ctua thoi tiét, moi
truong sdng bi 6 nhiém, thoi quen sinh hoat ctia con nguoi thay d6i... Nhiing
yéu t6 nay tac dong dén strc khoe cua con ngudi, 1am gia ting nguy co mic
bénh, trong d6 c6 nguy co cac té bao bi bién d6i. Pay 1a mot trong cac nguyén
nhan lam cho s6 ca mac bénh ung thu ngdy cang tang. Trong khi dé, cac loai
thudc chita tri ung thu chua nhiéu va gia thanh cua chiing kha dat. Vi thé, mot
trong nhitng nhiém vu hang dau cua cac nha khoa hoc 13 nghién ctru, cai tién
céc bién phap chita tri ung thu dé kéo dai thoi gian séng cho ngudi bénh. Xu
huéng cua thé gii hién nay 1a nghién ciru phuong phap lam ting ham lugng

alkaloid ¢ cay thao duoc dé ha gia thanh thudc chira bénh.

Dira can 1a mot trong nhiing cdy c6 kha ning san xuit cac indol
alkaloid c6 dugc tinh quan trong trong ché tao céc loai thuéc chéng ung thu.
Dac biét 1a hai loai vinblastine, vincristine c6 tdc dung chira ung thu mau.
Nhung cic chat nay lai c6 ham lugng rat nho trong té bao thuc vat (khoang
nira tin 14 kho dira can méi chiét duoc 1 g vinblastine cho san xuit duoc
pham, con vincristine thi it hon 10 1an nira [6]) va khong thé tong hop bang
con dudng hoa hoc do chiing ¢6 cau triic rat phic tap. Do vy, nang cao ham
lugng vinblastine va vincristine trong cay dura can theo hudng cong nghé gen
1a mot huéng nghién ciru dugc quan tdm boi nhiéu nha khoa hoc trén thé gisi.
Pé trién khai theo hudng nghién ctru nay, nhiéu gen lién quan dén con duong

sinh tong hop alkaloid trong dira can da duoc phan 1ap va nghién ctru.

Trong cay dira can, vinblastine va vincristine dugc tao ra tur sy két hop
cac tién chat nhu catharanthine va vindoline dudi su di€éu khién cua mot so

gen nhu DAT, ORCA3, Prx... Trong d6, peroxidase (Prx) la mot enzyme quan
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trong xUc tac & giai doan cudi cua qua trinh tong hop vinblastine va

vincristine.

Nang cao kha ning tong hop vinblastine va vincristine trong cay dira
can dé phuc vu cho viéc tao thudc chira bénh ung thu Ia rt can thiét. Dé tang
nang suat tong hop hai loai ankaloid trén, viéc nghién ctru dic diém gen ma
hoa enzyme xuc tac 13 rat quan trong. Tuy nhién, hién nay trén thé gidi va
Viét Nam chua c6 nhiéu cong trinh nghién ctru vé cac gen ndy. Vi vy, chiing
t6i tién hanh thuc hién dé tai: “Nghién ciru dic diém gen mi hoa
peroxidase ¢ cay dira can (Catharanthus roseus (L.) G. Don)”.

2. MUC TIEU NGHIEN CUU

Xéc dinh duogc trinh tuy doan gen ma hoa enzyme Prx & cdy dura can
(Catharanthus roseus (L.) G. Don) miu hoa hong tim, hoa tring va so sanh

v6i mot so trinh tu dd cong bd trén Ngan hang gen qudc té.

So sanh trinh tu amino acid suy dién cta protein Prx hai mau hoa hong
tim, hoa tring véi mot sb trinh tu amino acid d& cong bd trén Ngan hang gen
quéc té.

3. NOI DUNG NGHIEN CUU
- Khuéch dai tach dong va xac dinh trinh ty doan gen Prx cta hai mau dira
can hoa hong tim va hoa tring.
- So séanh trinh ty doan gen Prx, trinh ty amino acid suy dién cua protein
Prx cac mau dira can nghién ciru véi mot sb trinh ty da cong bd trén Ngan

hang gen.
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Chuong 1

TONG QUAN TAI LIEU

1.1. PAC PIEM CHUNG VA MOT SO CONG DUNG CUA CAY DUA CAN
1.1.1. Pic diém chung cia cdy dira can

Gidng Catharanthus c6 nguén gbc & Madagasca véi 8 loai, trir loai C.
pusillus (Murr) G. Don tim thdy dau tién & An D9, Srilanca. Tir Madagasca
loai dua can duogc di nhip sang nhiéu nude nhiét dgi Nam A cling nhu Pong

Nam A, trong d6 ¢6 Viét Nam va ddo Hai Nam - Trung Qudc [1].

O Viét Nam, dira can ¢6 vung phan bd tu nhién tuong dbi dic trung tir
tinh Quang Ninh dén Kién Giang doc theo ving ven bién, tip trung & céc tinh
mién Trung nhu Thanh Hoéa, Nghé An, Thtra Thién - Hué, Quang Nam, Da
Néng, Binh Pinh va Pha Yén. O nhitng viing phan b ty nhién ven bién, dira
can moc trén cac bai cat dudi rimg phi lao, trang co, cay bui thap, c6 kha ning
chiu dung diéu kién dat dai kho can cua vung cat ven bién. Cay dura can con

duogc trong khap noi trong nude dé 1am canh va 1lam thude [1].

Cay dira can hay hai dang, duong giac, bong dira, trudng xuan hoa.. .
thudc ho Apocynaceae, bo Gentianales, co6 tén khoa hoc la: Catharanthus
roseus (L.) G. Don [36].

Catharanthus roseus (L.) G. Don 1a nguon giau alkaloid thudc ching
loai alkaloid terpenoid indole dugc biét dén voi 3 gibng cdy khac nhau:
‘roseus’ véi hoa mau hong tim; ‘ocellatus’ véi hoa mau tring, nhuy do;
‘albus’ v6i hoa mau trang. Trong d6 giéng hoa mau hong tim c¢6 ham luong

vincristine va vinblastine cao nhat [36].
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Hinh 1.1. Hoa cuia ba giéng Catharanthus

A: Catharanthus roseus var. roseus
B: Catharanthus roseus var. ocellatus
C: Catharanthus roseus var. albus
Cay dira can 13 cay than thao sdng lau ndm, cao 40-60 cm, phan nhiéu
canh, cdy c6 bo ré phat trién, than gd ¢ phia goc, mém & phan trén. Moc thanh
bui day [1].
L4 moc dbi, thudén dai, dau 14 hoi nhon, cuéng 1a hep nhon, dai 4-6¢cm,
rong 2-3cm, hai mat nhan, mit trén sim bong, mat dudi nhat [1].
Hoa tréng hoac héng tim, ¢c6 mui thom. Hoa déu, ludng tinh, mau 5.
Hoa moc riéng 1¢ & k& 14 gan ngon. Qua gom 2 dai, dai 2-4cm, rong 2-3cm,
moc théng dimg, hoi nga sang hai bén, trén vé ¢ vach doc, dau qua hot tu,
trong qua chira 12-20 hat nhé mau nau nhat, hinh trimg, trén mat hat c6 cac
hot n6i thanh duong chay doc. Mua hoa qua gan nhu quanh nam [1].
1.1.2. Mt s6 cong dung ciia ciy dira can
Trong tit ca cac bo phan cua cdy dira can déu chira alkaloid. Nguoi ta
da chiét, phan 1ap ra trén 150 alkaloid khac nhau, chu yéu 1a vinblastine,
vincristine,  tetrahydroalstonine,  pirinine,  vindoline,  catharanthine,
vindolinine, ajmalicin... Trong d6, ajmalicin c6 hiéu qua tét trong diéu trj rdi
loan than kinh tim. Con vinblastine va vincristine c¢6 tac dung lam ngimg su
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phan chia té bao & pha giita do c6 kha ning lién két dic hiéu véi tubulin,
protein 6ng vi thé & thoi phan bao. Vi thé, chiing dugc st dung 1am nguyén

liéu bao ché thudc diéu trj ung thu [1].

Theo kinh nghiém dan gian & Viét Nam va Trung Qudc, c6 noi ding
than va 14 phoi kho, sic uéng dé thong tiéu tién, chita bénh di tiéu do va it,

lam thudc diéu kinh, tiy giun, chita s6t, chita bénh ngoai da [1].
1.2. HQOP CHAT ALKALOID

1.2.1. Alkaloid é thuc vat

1.2.1.1. Pic diém chung ciia alkaloid

Alkaloid 1a nhiing chat hitu co ¢6 chia di vong nito va c¢o tinh base,
thuong gip trong nhiéu loai thuc vat va doi khi con tim thay trong mot vai
loai dong vat. Dac biét, alkaloid c6 hoat tinh sinh ly rat cao ddi véi co thé con
nguoi va déng vat, nhat 13 doi véi hé than kinh. Voi mot luong nho alkaloid 1a
chat doc gay chét nguoi nhung co khi né 1a than duge tri bénh dic hiéu. Him
luong alkaloid c6 thé dat t&i 10% trong cac loai rau qua théng dung nhu khoai

tay, che, ca phé [9].

Céc alkaloid thong thuong dugc phan loai theo diac trung phan ti
chung cua ching, dua theo kiéu trao d6i chat dugc sir dung dé tao ra phan tu.
Khi ngudi ta chua biét nhiéu vé téng hop sinh hoc cua alkaloid, thi chung
dugc gop nhom theo tén cua cac hop chat da biét. Vi du: do cac cau triic phan
tr xuat hién trong san pham cudi cing nén céac alkaloid thudc phién déi khi
con dugc goi la cac “phenanthren”. Hay goi té€n dua theo nhom dong/thyc vat
ma tir d6 nguoi ta chiét xuat ra cac alkaloid, vi du nhu cac alkaloid chiét tir

cay dura can vinca thi dugc goi chung la cac vinca alkaloid [9].
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1.2.1.2. Tinh chit ciia alkaloid

Phan 16n alkaloid trong tu nhién cong thirc cdu tao c6 oxy thuong &
thé rin & nhiét d6 thuong. Vi du: Morphine, codeine, strychnine, quinine,
reserpine. Nhitng alkaloid ma thanh phan cdu tao khong c6 oxy thudng ¢
thé long. Nhung ciing c6 mot s truong hop ngoai 1& & thé ran. Vi
du: Coniin, nicotine, sparteine. Céc alkaloid & thé rin thuong két tinh va co
diém chay rd rang, nhung ciing c¢6 mot so alkaloid khong co diém chay vi bi

phan huy boi nhiét do trudce khi chay [24].

Pa s alkaloid khong mui, c6 vi ding va mot sd it co vi cay nhu
capsaixin, piperine... Hau hét cac alkaloid déu khong mau, trr mot sb
alkaloid c6 mau vang nhu berberine, palmatine, chelidonine. Cac alkaloid
base khong tan trong nudc, dé tan trong cic dung méi hitu co nhu methanol,
ethanol, ether, chloroform, benzen... Mudi cua alkaloid dé tan trong nudc,
hau nhu khong tan trong cac dung méi hitu co. Dya vao do tan khac nhau cua
alkaloid base va mudi alkaloid nguoi ta st dung dung mai thich hop dé chiét
xuat va tinh ché alkaloid. Do c6 tinh base yéu nén c6 thé giai phong alkaloid
ra khoi mudi ciia né bang dung dich kiém trung binh va manh nhu NH,OH,

NaOH... [24].

Trudc ddy nguoi ta cho rang, nhan co ban cua cac alkaloid 1a do céc
chat duong hay dan suat cia duong két hop véi amoniac dé cé nito sinh ra.
Ngay nay, bang phuong phap dung cic nguyén tir danh dau (d6ng vi phong
xa) ngudi ta chimg minh duoc rang cac alkaloid tao ra tir cac amino acid va
d3 c6 nhiéu nghién ctru tong hop alkaloid tir amino acid [34].

Qua nghién ctru dinh tinh va dinh lugng cac alkaloid trong cac bo phan
khac nhau cua ciy va theo ddi su van chuyén cua ching trong qua trinh phat
trién cua cdy nguoi ta thdy, noi tao ra alkaloid khong phai 1 noi tich tu nhiéu

alkaloid. Nhiéu alkaloid dugc tao ra & ré sau d6 van chuyén 1én phan trén mit
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dat cua cdy. Sau khi thyc hién nhiing bién doi tht cap chung duoc tich liy o
la, qua va hat. Vi du: L-hyoscryamin trong cdy ca ddc dugc (Atropa
belladonna) dugc tao ra & ré, sau d6 chuyén 1én phan trén mat dat. Khi cay 1
tudi than cdy chira nhiéu alkaloid hon 14, khi cdy 2 tudi than cdy hoa g nhiéu
hon, ham lugng alkaloid giam xuéng, ham luong alkaloid & phén ngon dat
dugce murc t6i da vao luc cay ra hoa va giam di khi qua chin [6]. Ngoai ra, ham
luong cua alkaloid trong ciy ciing phu thudc vao nhiéu yéu td nhu khi hau,

anh sang, chat luong dat, giéng cay va bd phan thu hai [26].

1.2.1.3. Mt sé6 nghién ciru néng cao khd nding tong hop cdc hop chit thir

cdp bang ky thudt nuéi cdy mé

Tsay va cong su (1994) da nghién ciru san xuat imperatorin tir nudi cy
té bao huyén phu cta ciy bach chi (Angelica dahurica var. Formosana). Day
la mot loai cay ban dia lau nam & Pai Loan, dugc st dung dé chira chirng dau
dau va bénh vay nén. Imperatorin duoc xem 1a thanh phan hoat dong chinh
trong diéu tri cic bénh vé da. Néu san xuit ciy bach chi biang phuong phap
nhan giéng truyén thong thi s& mat mot thoi gian dai méi co thé dap tmg duoc
nhu cau. Vi vy phuong phap nuéi cdy té bao huyén phu san xuit imperatorin

da duoc chon lya str dung [27].

Berberine 1a mot isoquinoline alkaloid c6 trong hé ré cua ciy hoang
lién (Coptis japonica) va vo cua cdy quan hoang ba (Phellondendron
amurense). Berberine chloride duoc sir dung dé chita bénh réi loan tiéu hoa.
Pé thu dugc nguyén liéu tho tir ré cay Coptis phai mat 5-6 nam. Yamada va
Sato (1981) di chon dong té bao c6 kha ning san suat berberine cao cta loai
C.japonica [31]. Sau do, cong ty hoa dau Mitsui (Nhat Ban) di cai thién duoc
nang suat bang cach thém 8-10M gibberellic acid vao méi trudng nudi cy,

hiéu suét berberine ting 1én rat nhiéu dén 1,66 g/1 [19].
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Merkli va cong su (1997) dd nudi cdy ré to cta ciy co ca ri (Trigonella
foenum-graecum) bang cach giy nhiém chung A4 cia Agrobacterium
rhizogenes. Céc ré to nay di san xuit diosgenin, mot spirostanol quan trong

cho su ban tong hop ctia cac hormon steroid [18].

Yel va cong su (1994) da nghién ciru san xut diosgenin bang nudi ciy
té bao huyén phu cua cay cu niu (Dioscorea doryophola). Phuong phép nay

dugc st dung nhu mot cach dé thay thé qud trinh tong hop steroid [32].

Miyasaka va cong su (1989) di nghién clru san xuat cryptotanshinone
tir nudi cdy callus cdy xon do (Salvia miltiorrhiza). Nong d6 cao nhét cia
cryptotanshinone thu dugc trong callus nudi cdy trén méi trudong c6 0,2 mg/l

BA trong 6 ngay 14 4,59 mg/g khéi lwong kho [20].

Podophyllotoxin 12 mot aryltetralin lignan chéng khdi u duoc tim thay
¢ cac cady thuoc ho Hoang lién gai nhu Podophyllum peltatum va
Podophyllum hexandrum. N¢ ciing duoc dung dé tong hop cac din xuat
etoposide va teniposide, st dung rong rai trong diéu tri chdng khéi u. Tuy
nhién, trong tu nhién nhitng cdy nay sinh trudng rat cham, vi thé da han ché
viéc cung cip podophyllotoxin, bat budc chung ta phai huéng t6i mot phuong
thire thay thé khac. Nudi cdy té bao dé san xuit podophyllotoxin di duoc
Kadkade va cong su thuc hién lan dau tién vao nam 1981 va 1982.
Woerdenberg va cong su (1990) dd bd sung phirc hop coniferyl alcohol va b-
cyclodextrin trong moi trudng nudi cdy té bao huyén phu cua Podophyllum
hexandrum. Khi b6 sung 3mM phirc hop coniferyl alcohol va b-cyclodextrin
d3 lam tang hiéu suit podophyllotoxin 1én 0,013% theo khéi lugng kho, trong
khi cac méi truong nudi cdy khoéng co phitc hop trén chi san xuat dugc

0,0035% podophyllotoxin [11] [30].

Ung dung nudi cay té bao thuc vat dé san xuat cac hop chat thir cip da

tao ra mot budc tién xa trong khoa hoc thuc vat. Viéc phat trién va st dung
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cac cong cu di truyén cling nhu sy hi€u biét ngay cang sau sac hon vé ban
chat cua t€ bao va cac phuong thuc di€u hoa qué trinh chuyén hoa trao doi

chat thr cp 13 co s& cho viée san xuit chung & quy md thuong mai [23].

O Viét Nam, céng nghé tach chiét cac hop chét thir cap chi yéu gan
lién v6i cong nghé nudi cdy té bao bat dau hinh thanh va phat trién vao nam
1970. Tir d6 dén nay da dat dugc nhiéu thanh coéng, dang ké nhét 1a quy trinh
san xuét sim Ngoc Linh do Hoc vién Quan y khai thac. Chi v61 mot vai té bao
tir ré cua sam Ngoc Linh, bang k¥ thuat nudi cay té bao, cac nha khoa hoc cia
Hoc vién Quan y di c6 thé san xuit sim Ngoc Linh vé6i s6 lugng 16n trong
vong 10-20 ngay. Phuong phép san xuat sinh khdi té bao ré nhan sam Ngoc
Linh dugc cip bang doc quyén sang ché sé 7523 vao ngay 11/2/2009 tai Viét
Nam [2].

Viét Nam ciing dang trién khai cac du 4n nudi cdy va chiét xuat taxol
tr cay thong do ¢ Lam DPong. Ngoai ra, con co6 nghién ciu san Xuat
arteminisin dung k¥ thuat nudi cy té bao tir cay thanh hao hoa vang cua
Vién sinh hoc Nhiét doi trong nghi dinh thu hop tac vai Malaysia (2007-
2010), Pai hoc Hué nghién cu kha ning tich liiy glycoalkaloid & callus
ciy ca gai leo Solanum hainanense. Tuy nhién, nhitng du 4n néi trén van &

quy mo phong thi nghiém [2].

1.2.2. Alkaloid & cay dira can
1.2.2.1. Cac alkaloid chinh trong cdy dira can

Alkaloid toan phr:fm c6 ¢ la dua can véi ham luong 0,37-1,15%, than
0,40%, ré chinh 0,7-2,4%, ré phu 0,9-3,7%, hoa 0,14-0,84%, vé qua 1,14%,
hat 0,18%. Trong s cac loai alkaloid c6 trong Catharanthus roseus, dic biét
cht ¥ nhom 20 alkaloid dimeric 13 nhitng nhém c6 hoat tinh chéng ung thu,

bao gém vincristine va vinblastine [22].
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Vinblastine ¢6 ¢ 1a cay dwra can véi ham luong 0,013-0,063%, & bo
phan trén mat dat 0,0015%, & ré 0,23%. Néu cay bi bénh asteryllow-virus thi
s& khong c6 vinblastine. Vincristine ¢6 ham lwgng thdp hon vinblastine,
khoang 0,0003-0,0015% trong cac bo phan cuaa cay [22].

O Viét Nam, 14 dura can thu thap ¢ nhiéu dia phuong khac nhau chua
ham luong alkaloid toan phan tir 0,7-1,2%, cao nhat & Pha Yén (1,21-1,62%).
Vinblastine ¢ voi ham luong 1,6-2,0 phan van & 14. Thoi gian thu hai nguyén
liéu t6t nhat dé trén cay c6 ham luong hoat chat cao 1a vao cubi thang 8 dén
gitra thang 9 duong lich [22].

Ngoai hai alkaloid chinh 1a vinblastine va vincristine dwoc chiét xuat,
nhiéu tac gia da ban tong hop duogc vinblastine tir cathanthine va vindoline c6
& dira can va vincristine (c6 voi ham lwgng thap) tir vinblastine (c6 v6i ham
lurong cao hon) [15].

Lan dau tién ¢ Viét Nam di nghién ctru thanh céng phuong phép phan
lap ajmalicin tir alkaloid toan phan da khir hoa cua ré dira can ma khong ding
sac ki cot cling nhu cac dung méi doc hai nhu benzen, cloroform. Tir hdn hop
alkaloid toan phan da khtr hoa, ajmalicin duoc phan 13p bang dung méi thong
dung, khong doc hai 1a ethanol va hon hop ethyl acetat-n-hexan. Tir d6 da xay
dung mot quy trinh don gian, khong doc hai dé phan 1ap ajmalicin. Luong
ajmalicin chiét xuat va phan 1ap duoc dat 0,184% khdi lugng kho [3].

Nhiing alkaloid nay chi 1 chiém lugng nho trong cdy, vi vay néu mudn

san xuat thi phai can sb luong rat 16n nguyén liéu tho dé chiét xuat [15].
1.2.2.2. Sinh tong hop vinblastine va vincristine ¢ cdy diva can

Vinblastine va vincristine dugc tao thanh tu sy ghép ndi cta hai
monomer alkaloid 1a catharanthine (indole) va vindoline (dihydroindole), ca
hai déu xudt hién tu do trong cy. Vincristine ciing c6 cu trac twong tu nhu
vinblastine nhung thay nhom formyl bang mot nhom methyl trén phan tir

nitrogen indole cta vindoline [22].
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Hinh 1.2. Con dudng tong hop vinblastine va vincristine [17]

Nhiing alkaloid nay dugc hinh thanh boi sy két hop cua hai nira, mot nira
1a indole va mot nira 1a dihydroindole. Vi thé, ching dugc biét dén véi tén goi

la “dimer alkaloid” hodc “bisindole alkaloid” [22].

Su khac nhau cua Catharanthus alkaloid phu thudc vao loai terpenoid
indole alkaloid (T1A). Chung gom hai nira bat ngudn tir hai qua trinh chuyén
hoa riéng biét 1a qué trinh mevalonate cho nira khong chira tryptophan va qua
trinh tryptophan cho nira chta tryptophan. Céu trac phtic tap cua nhiing
alkaloid nay ludn c6 mit hai nguyén tir nito. Mot 1a indole nito (nira bt
ngudn tir tryptophan). Va nguyén tir nito thir hai duoc tao thanh tir su tach roi
ctia hai carbon tai vi tri p ctia vong indole. Nira khong c6 tryptophan bat

ngudn tir acid mevalonic va né 1a mot Cyo-geraniol (monoterpenoid). Geraniol
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dugc tao thanh, thong qua mot chudi chuyén héa s& chuyén thanh dang

loganin va sau do 1a secologanin (mdt monoterpenoid glucoside) [7].

Chia khoa trung gian trong thuyét phat sinh sinh hoc cua nhiing
monoterpenoid indole alkaloid 1a 3a (S)-strictosidine, tao thanh tir sy ngung
hoat tinh enzyme cua trytamine va secologanin. Enzyme chiu trach nhiém cho
phan img quan trong nay la strictosidine synthase. Strictosidine sau d6 s€ hinh
thanh ciu trac cathenamine (alkaloid loai coryanthe). Enzyme lién quan & day
1a cathenamine synthase. Cathenamine sau d6 phai trai qua mot chudi cac
phan ng dé din dén sy hinh thanh catharanthine (alkaloid loai iboga) va
vindoline (alkaloid loai aspidosperma). Catharanthine va vindoline 1a cac
alkaloid monomeric indole, xuit hién ty do trong cdy. 3’,4’-
Anhydrovinblastine 1a chia khoa trung gian tir su ghép ndi cua catharanthine
va vindoline, cac enzyme lién quan la nhiing peroxidase. Sau d6 no dugc

chuyén thanh vinblastine [4].
1.2.2.3. Vinca alkaloid va kha ning chiva tri ung thw

Nam 1958, nguoi ta da chiét duoc mét loai alkaloid tir 14 dura can 1a
vincaleucoblastine (con goi la vinblastine). Sau d6 4 nam, ngudi ta tim thém
mot alkaloid nira la vincaleucocristine (con goi 1a vincristine). Ham lugng cac
alkaloid nay trong dira can rat nho (khoang 1 phan van trong 14 dira can kho

d6i véi vinblastine, con ddi véi vincristine thi it hon 10 1an nita) [28].

Vinca alkaloids da dugc sir dung dé diéu tri bénh tiéu duong, huyét
ap cao, cac loai thudc nay tham chi con duoc st dung nhu chat khtr tring.
Tuy nhién, cic vinca alkaloids chu yéu dugc biét dén nhu chat chdng ung
thu. Nguoi ta thuong dung vinblastine va vincristine lam thudc chira ung
thu dudi dang mudi sulfat [23]. Hai alkaloid nay 1a nhitng chat Gc ché
manh sy phan bao. Chung lién két ddc hiéu véi tubulin, 1a protein dang soi

tao nén thoi phan bao va ngan can su két hgp cua nhiing cau truc hinh 6ng
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cO O trong nguyén sinh chat cua nhi€u t€ bao, ngan can sy tang 1én vé so

luong trong ky gitta nguyén phan [28].

Vinblastine dugc cac nha khoa hoc Canada tinh c& phat hién tinh chét
trc ché sy phan chia té bao bach cau trén chudt khi nghién ctru kha nang diéu
tri bénh tiéu dudong bang ciy dira can vao nim 1958 [17]. Vinblastine dugc
déng ¥ dua vao diéu tri ung thu boi td chic Food and Drug
Administration (FDA) nim 1961 va d tr& thanh mot thanh phan chinh cua
phuong phap héa tri liéu diéu tri cac té bao mam cia té bao ung thu, khoi u ac
tinh va mot sé loai lymphoma cap cao, bao gdom u lymphoma Hodgkin, u
lymphoma khong Hodgkin, u suii dang ndm, té bao ung thu phdi nho, ung thu
vu, ung thu tinh hoan tién trién, budu thit Kaposi, bénh mo bao huyét, ung thu
nhau, chriocarcinoma (mot loai ung thu tr cung)... Hién nay, vinblastine
dugc Ung dung rong rai vao diéu tri bénh ung thu & nguoi. Vinblastine hép
thu nhanh chéng theo duong tiém tinh mach, thuéc phan bd nhanh vao cac mo
ctia co thé, lién két nhiu voi protein huyét twong. Vinblastine it qua hang rao
mau ndo va khong dat ndng do diéu tri trong dich ndo tiy. Vinblastine duogc
chuyén héa nhiéu, chu yéu & gan dé thanh desacetyl vinblastine - 1 chat c6
hoat tinh manh hon vincristine, thudc thai trir qua mat vao phan va nudc tiéu,
mot s6 dao thai duéi dang thudc khong bién d6i. Tac dung phu cua
vinblastine bao gém: gay budn ndn, ndn, tdo bon, kho tha, tic nguc hodc dau
& khoi u, tho kho khe va sbt. Vinblastine sulfat gay kich g rat manh. Thudc
chi dugc tiém tinh mach boi ngudi c6 kinh nghiém tiém thudc, thude khong
dugc tiém bap, dudi da hodc trong mang ndo tiy. Vinblastine sulfat 1a mot
thudc c6 doc tinh cao va chi sb diéu tri thép. Thudc phai dugc st dung dudi
su giam sat thuong xuyén cua thay thude cé kinh nghiém trong diéu tri bang
cac thudc doc té bao. Ngudi bénh suy mon hodc cé nhimg ving loét trén da
c6 thé dé bi anh hudng boi tic dung ha bach cau cua vinblastine. Vi vay, phai

dung thudc hét strc than trong cho nguoi bénh (dac biét la nguoi bénh cao

S6 héa boi Trung tam Hoc liéu - DPHTN http://www.lrc.thu.edu.vn/




14

tudi) c6 nhitng tinh trang bénh noi trén. Khi ding cho ngudi mang thai,
vinblastine c6 thé gay doc cho thai. Thubc chi dugc dung & thoi ky mang thai
khi tinh trang bénh de doa tinh mang hodc bénh ndng ma cac thude an toan
hon khong thé st dung dugc hodc khong c6 hiéu lyc. Phu nit c6 kha nang
mang thai nén tranh cé thai trong khi dung vinblastine. Trong thoi gian diéu

tri vinblastine, nén ngtrng cho con bu [23].

Vincristine 1a mot alkaloid chdng ung thur chiét xuét tir cay dira can co
tac dung kich ung manh cac mé. Co ché tac dung con chua biét that chi tiét,
nhung vincristine 1a chat (rc ché manh té bao. Thude lién két dic hiéu véi
tubulin, phong bé su tao thanh cac thoi phan bao. Do d6, vincristine c6 tinh
dic hiéu cao trén chu ky té bao, va tc ché sy phan chia té bao & ky giita
(metaphase). O néng dd cao, thude diét duoc té bao, con & néng do thép, lam
ngimg phan chia té bao. Do thudc cé tinh dic hiéu véi ky gitra cua sy phan
chia té bao, nén doc luc véi té bao thay doi theo thdi gian tiép xtic véi thude.
Su khang vincristine c6 thé xut hién trong qua trinh diéu tri va su khang chéo
cling thudng xay ra giita cac thude vincristine, vindesie va vinblastine, nhung
su khang chéo nay thuong khong hoan toan. Vincristine sulfate 1a mot trong
nhing thude ung thu dugc dung rong rai nhét, dic biét co ich ddi voi bénh
ung thu mau, thuong dugc ding dé 1am thuyén giam bénh bach cau lympho
cap. Vincristine sulfate duoc dung trong liéu phap phéi hop thudce, 13 Iyra chon
hang dau dé diéu tri bénh Hodgkin, u bach huyét khong Hodgkin, ung thu
biéu mo phdi, bach cau tuy bao man (dot cip tinh), sacrcom Ewwing va
sacrom co van. Phdi hop thubc chira vincristine 1a lya chon hang thtr hai cho
ung thu biéu mé v, ung thu ¢o tir cung, u nguyén bao than kinh va bénh bach
cau lympho man tinh. Mot s6 chuyén gia thudong dung vincristine chi dé 1am
thuyén giam va khong dung trong diéu trji duy tri vi viéc sir dung kéo dai s&
gdy doc hai than kinh. Thudc gdy doc hai tai chd, tot nhat cho dung thubc

bang cach tiém truyén tinh mach [23].
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1.2.3. Mt s6 gen lién quan dén qua trinh tong hop alkaloid & cy dira can

Qua trinh téng hop alkaloid & ciy dira can c6 sy tham gia cua nhiéu
nhan tb phién ma va cac gen churc nang nhu DAT, ORCAS, Prx... [29].
1.2.3.1. DAT va ORCA3

DAT (deacetylvindoline 4-O-acetyl tranferase) la gen ma hoa cho enzyme
tham gia vao sinh tong hop vindoline. Gen DAT da duoc Benoit St Pierre va cong
sy phan 13p va xac dinh trinh ty trén cdy dua can vao ndm 1998 v6i ma )
AF053307. Gen DAT duoc phan 1ap ttr mRNA 14 dtra can, dai 1320 nucleotide ma
héa cho protein dai 439 amino acid. Gen DAT ma héa cho enzyme acetyl CoA
deacetylvindoline 4-O-acetyl tranferase, xtic tac cho budc cudi ciing cia qué trinh
sinh tong hop vindoline. Cac nghién ctru da cho thiy rang, su cam Ung cla
MRNA DAT, su tich Iy protein va hoat dong ctia enzyme DAT xay ra trong cac
mo dang dién ra sy sinh téng hop vindoline nhu 14, 14 mam, hat... Su biéu hién
cia mRNA, cua protein va hoat dong ctuia enzyme DAT da dugc xac dinh & cac
bao quan khac nhau trong ciy dira can. Enzyme DAT hoat dong manh nhit & cac
14 non, giam 76% & cac 14 to va 1a gia. Than va hoa chi chua tir 5% dén 11%
luong enzyme nay, trong khi ¢ ré 1a khong dang ké [5].

Gen ORCA3 ma hoa protein ORCA3 13 nhan t phién ma c6 ving AP2,
su biéu hién qua mac cia gen ORCA3 c6 thé 1am tang cuong biéu hién cua
cac gen sinh tong hop cac chat trao d6i khac nhuw CPR, TDC, STR va lam
tang cuong tich liiy TIA & cdy dira can. Poan ma hoa ciia gen ORCA3 gém
611 nucleotide, md héa cho chudi polypeptide suy dién gdm 203 amino acid
véi mot vung AP2 bao tha [14] [21].
1.2.3.2. Protein Prx va gen ma hoa protein Prx o cdy dira can

Prx 1a loai enzyme thuc vat c6 kha nang str dung H,0, dé oxy hda mot
s6 chit cho qua trinh chuyén hoa trung gian, dic biét 1a hop chat phenol.
Nhitng enzyme nay duoc dinh vi trén thanh té bao hodc trong khong bao, day
1a san pham cta qua trinh chuyén hoa trung gian. Chirc ning sinh hoé cua Prx

trong ciy dira can da dugc phat hién boi nhitng nghién ctru vé kha ning oxy
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hoa cac hop chit phenol sir dung H,O,. Phan tich cac hop chit phenol tir
khong bao 1a phat hién sy c6 mat cua 3 axit caffeoylquinic va 4 flavonoid
trong bao quan nay. Piéu thi vi 1a Prx hoat dong trong khong bao chiém ty 1¢
1én t6i hon 90% Prx tong so trong 14 [8].

Gen ma hod enzyme Prx da dugc phan 1ap tor mRNA cua cdy dura can
bdi Kumar va cong su (2007) c6 kich thudc 1357 bp, ving ma hoa gébm 993
nucleotide tir nucleotide sb 41 dén nucleotide s6 1034. Gen Prx ma héa mot
san pham protein gdm 330 amino acid véi 21 amino acid cta peptide tin hiéu.
Khéi luong phan tir ciia Prx udc tinh37,43 kDa va c6 gia tri pI 8,68. mRNA va
Prx da duoc tim thiy trong 14 ciia cdy dira can va da dugc xac dinh bang

phuong phap Northern blot va Western bla [12].

Pé c6 duge mot cai nhin sdu sic vé trinh tu hoan chinh cua CrPrx, Kumar
S. va cong su (2007) da thuc hién PCR bﬁng cach sur dung cap moi PFLF1 va
PFLR1, dugc thiét ké bam dé bao t6n ving 5'-UTR va ving 3-UTR trén DNA
cta C. roseus. San pham khuéch dai khi nhan ban va trinh ty duoc tim thay dai
1793 bp. CrPrx bao gdm bén exon (268 bp, 189 bp, 172 bp, 405 bp, ding lai 6
UAG) va ba intron (95 bp, 435 bp, 79 bp). Intron thir hai trong CrPrx da dugc tim
thay ¢ kich thudc 16n nhat va 16n hon so véi cac exon. Cau triic CrPrx nay hd tro
cac quan diém vé ngudn gdc ciia peroxidases ¢ Catharanthus roseus tir mot gen to

tién chung vai cac loai khac c6 ba intron va bon exon [12].

B 100mp p
= Intron | Intron 2 Intran 35 2
2 3 (95hp) (435bp) (79bp) T =
LAY N NS
on_| Exu‘n‘| | Exon | Exon |
#PF 12 #PR 2#PR | Degencrate Primer
* * *
#PFLF1 wliap 2 #GSP 4 HF'F'T.FH

Hinh 1.3. Ciu trac intron va exon ctia CrPrx [12]
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Phén tich Northern Blot cho thiy biéu hién ctua CrPrx khac nhau trong
cac co quan khac nhau. Trong cac mo sinh dudng, biéu hién nhiéu nhat trong
cac mo lién nut gbe, tiép theo 1a r&, 14 non va 14 truong thanh. Trong cac mod
sinh san, biéu hién nhiéu nhét trong qua, tiép theo 1a nu hoa. Biéu hién CrPrx

da khong duogc phat hién trong la gia va hoa [12].

Nam 2008, nguoi ta da phan lap duoc gen ma hoa enzyme
anhydrovinblastine synthase tir cDNA, gen nay dugc xac dinh thudc 16p 111
peroxidase c6 mat trong 14 C.roseus va dat tén CrPrx1. CrPrx1 c6 1388
nucleotide, ving ma hoa tir nucleotide s6 43 dén nucleotide sb 1134, trinh tu
amino acid suy dién twong (mg gdm 363 amino acid, trong d6 c¢6 doan peptide
tin hiéu nam & dau tdn cing N diéu khién su van chuyén loai protein nay

trong té bao [15].

Gen Arabidopsis Prx (AtPrx12) 1a gen c6 tuong dong cao nhat voi
CrPrx1. Gen AtPrx12 chira hai intron, c6 ving ma hoa gan nhu hoan toan
gidng véi cac vung twong umg trong CrPrx1. Do d6, nguoi ta du doan rang
gen CrPrx1 ciing c6 thé chira hai intron & cac vi tri tuong duong. Thiét ké
moi & vi tri gid dinh cua intron nguoi ta da khuéch dai duge mét intron boi
PCR. Intron I cta CrPrx1 bao gf’)m 828 bp, duoc lép vao vi tri 300 cua cDNA,
va hai bén 1a cac dinucleotide - GT va — AG. Intron thir hai cling c6 mat va c6
kha nang cung & trong mdt vi tri tuong duong voi intron 11 ctia gen AtPrx12.
Tuy nhién, c¢6 ging dé khuéch dai intron II CrPrx1 véi cac cip moi
oligonucleotide khac nhau lién tuc that bai. Nguoi ta du doan rang kho khan
trong viéc khuéch dai intron II cia gen CrPrx1 co thé 1a do kich thuéc 16n cua
né. Sau d6, bang phuong phap Southern blots nguoi ta di xac dinh dugc sb
luong ban sao gen cua CrPrx1 va kich thudc cua intron II. Két qua, xuat hién
mot band duy nhét, didu d6 cho thiy ring CrPrx1 ton tai nhu mot gen don

ban sao trong C. Roseus, kich thudc wdc tinh cia intron IT 1a 3,5-4,0 kb [15].
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Phén tich phat sinh loai ciing cho thdy CrPrx1 thudc vé mot nhanh tién
hoa cua khong bao peroxidases 16p III.

Nam 2011, Kumar S. va cong su da tach dong va giai trinh tu cta hai
gen peroxidase 16p III mai, CrPrx3 va CrPrx4 tr cDNA cay Catharanthus
roseus. Chiéu dai ddy di caa CrPrx3 1a 1233 bp, ma héa chudi polypeptid
gdm 330 amino acid. CrPrx4 dai 1055 bp, c¢6 ving mi hoa gébm 956
nucleotide va mé héa cho 318 amino acid. Gia dinh md hinh céu trac 3-D
cua CrPrx3 va CrPrx4 da phat hién su hién dién cta hai Ca? bﬁng cac lién
két ion & hai dau, va mot nhom heme phdi hop tai vi tri trung tam. CrPrx3
va CrPrx4 déu c6 mot ban sao duy nhét trong C. roseus. Phén tich phét sinh
loai cho thdy CrPrx3 va CrPrx4 1a apoplastic trong tu nhién. Ca hai gen trén
déu c6 su biéu hién trong mdt loat cac mo thuc vat. Pinh lugng bﬁng real-
time PCR d4 xac nhén, ching biéu hién tdi da trong mé than tiép theo 1a mo
hoa [13].

1.2.3.3. M¢t s6 nghién civu vé gen ma héa Prx ¢ thwe vit

Cay che (Camellia sinensis (L.) O. Kuntze) c¢6 kha nang tich lily kha
nhiéu kim loai nang. Khi ndng d6 cac kim loai ning nhu chi trong cay cao,
ROS (Oxy phan tmg) dugc tao ra va khi ndng d6 ROS cao sé& gay hai cho cay
trong. Cac gen glutathione peroxidase co chtc nang tich cuc 1am giam thiét
hai gdy ra bai ROS. Bé hiéu dugc co ché cua kha niang chiu ap luc véi kim
loai néng cua cay cheé, mdt gen glutathione peroxidase méi cua cay che da
dugc tach dong va biéu hién cua nd duoc phan tich dudi ap luc ciia cac nhan
t6 vo sinh va hitu sinh. Poan cDNA tir gen glutathione peroxidase cua ciy
ché duogc khuéch dai, giai trinh tw va dang ki mang tén CSGPX2 (mi sb
JQ247186) trén Ngan hang gen Qudc té. Chudi dai day du nay gen nay 1a 917
nucleotide, trong d6 ¢6 510 nucleotid ma hdéa amino acid, ma hoéa mot chudi
polypeptide gdm 169 amino acid. Chudi amino acid suy dién tir gen CSGPX2

cua cay cheé c6 do tuong dong cao vdéi trinh ty amino acid suy dién tir gen
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glutathione peroxidase cua thuc vat hat kin va twong déng cao nhat voi
glutathione peroxidase ciia cdy thau dau (Ricinus communis) (mi s NO.
XP_002509790.1). Gen CsGPX2 phan tng manh v6i hau hét stress phi sinh
hoc bao géom d6 min, nhidém doc kim loai ning, han han, nhiét, hormone

thue vat [10].

Peroxidases 12 mot dong cuia isozyme duoc tim thiy trong tat ca thuc
vat, ching 1a cac glycoprotein monomeric heme str dung H,0, hoic O, dé
oxy hoa mdt loat cac phan tir. Nhitng enzyme quan trong nay dugc st dung
trong cac xét nghiém mién dich, xét nghiém chan doan va phan ang enzyme &
qui md cong nghiép. K¥ thuat chuyén gen di duoc sir dung dé nghién ciru cac
chtic ning sinh 1y va ciu tric phan tir cia cac gen Prx trong thuc vat. Nguoi
ta da nghién cau chuyén cic gen Prx dé phén tich chirc ning cta cac enzyme
va promoter ctia ching. V& chirc ning cua Prx, ngudi ta nhan thay rang khi
tang hoat dong cua cac gen TPX2 & ca chua hodc cac gen swapl ¢ khoai lang

s¢ lam tang kha nang chiu man hay stress oxy hoa & cay [33].

Glutathione Peroxidases (Gpxs) 1a cic enzyme chdng oxy héa trong not
san cay ho dau cho dén nay it dugc nghién ctru. Chirc ning cua hai gen Gpxs
c6 mit trong cac ndt san cdy ddu Lotus japonicus da dugc kiém tra. Phan
tich biéu hién gen trong té bao nam men, lai tai chd mRNA va protein huynh
quang di duogc str dung dé mo ta cac enzyme va su phién mi ciia gen trong
nét san. LjGpx1 va LjGpx3 dugc nitro hoa trong dng nghiém hodc trong thyc
vat 16i dugc xir 1y voi S-nitrosoglutathione. Két qua 1a nhitng bién doi cua
peroxidatic cysteine ctia LjGpx3 trong thtr nghiém in vitro thay d6i cung véi
su tc ché enzyme. Cac enzyme thuong c6 mit trong cac ving bi nhiém
bénh, nhung mRNA cua LjGpx3 cling dugc phat hién trong vo va bé mach.
LjGpx1 dugc dinh vi ¢ lap thé va nhan, con LjGpx3 & bao twong va ludi ndi
chit. Dya trén cac thi nghi¢m bd sung nidm men, ca hai enzyme déu chéng
lai sy oxy hoda, sy midn, va ton thuong mang. Co thé két luan rfmg, ca hai
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LjGpxs thuc hién chirc ning chdng oxy hoa quan trong trong nét san, ngin
ngira peroxide lipid va cac qua trinh oxy hoa khac & cac mach va cac té bao

bi nhiém bénh [16].

Noi chung trén thé gidi da co6 mot s6 cong trinh nghién ctru vé Prx &
thuc vat va so it & dong vat, tuy nhién viéc nghién ctru vé€ gen nay trén cay

dtra can con han ché.

O Viét Nam, céc nghién ctru vé cay dua can chi dugc tap trung vao
khao sat ham lugng alkaloid, phwong phap nudi cdy va phuong phéap chiét
rat dé thu san pham alkaloid tir cAy dira can . Tuy nhién, nghién ctru sinh hoc
phan tir cac gen lién quan dén co ché sinh tong hop céc alkaloid & dira can

con it dugc dé cap toi.
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Chuong 2
VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. VAT LIEU, HOA CHAT VA THIET BI

2.1.1. Vat liéu nghién ciru

Mau cay dira can (Catharanthus roseus (L.) G. Don) hoa mau hdng
tim, ky hiéu 1a TN 1-Hongtim va hoa mau trang, ky hiéu 1a TN2-Trang, thu
thap ¢ tinh Thai Nguyén.

2.1.2. Héa chat va thiét bi

Str dung cac hoa chat: Trizol Regents, DEPC, EDTA, SDS, Tris-HClI,
Isopropanol, X-gal, Kanamycin, Agar, Agarose, con tuyét doi, vector tach
dong pBT, BO Kit dung cho phan ing PCR, bd Kit tach dong “TA cloning
Kit” (hing Invitrogen), bo Kit tach plasmid tai t6 hop “Accuprep’™
Plasmid Mini Extraction Kit” do hing Bioneer cung cip, Kit tinh sach san
pham RT-PCR 1a QIA quick Gel Extractionkit DNA extraction Kit K05013
cua hang Fermentas, cac cdp mdi dic hiéu nhan gen Prx. Ngoai ra con mot

sd hoa chat khac.

May li tam lanh eppendorp cuia Puc , may PCR Eppendorp (Puc), bo
dién di DNA cua hang Bio - Rad, may doc trinh tu nucleotide tu dong ABI
PRISM@ 3100 Advant Genetic Analyzer (Applied Biosystem) va mot sb
thiét bi khac.

2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Phuwong phap thu miu

Thu thap mAu dira can c¢6 hoa mau hong tim va hoa tring & khu vuc
thanh phd Thai Nguyén, cy dira can duoc chon déu 13 cac ciy khoe manh,
hoa dep. Tién hanh trdng cac cdy nay & mot dia diém thich hop c6 cudong do
anh sang vira du, tudi nudc hang ngay voéi lugng nude nhu nhau. Sau mot thoi

gian, thu hoach 14 non dé tién hanh tich mRNA.
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2.2.2. Cac phuong phap sinh hoc phan tir
2.2.2.1. Phwong phdp tich chiét mRNA tong sé
Chung t6i tién hanh tach chiét mRNA tong s theo cac bude nhu sau:
1. Nghién nhanh 100mg miu trong nito 16ng thanh bot min.
2. Thém Iml Trizol Regents, ddo nhe 5 pht.
3. Thém 200ul C:I (24 cloroform: 1 isoamyl), dao déu 5 phut.
4. Ly tam 12000 vong/phut trong 15 phut, thu 500pl dich néi cho vao
6ng eppendort 1,5ml.
5. B sung 500u] isopropanol dé & 4°C vao éng, dao déu 15 phat &
25°C, dé & ti -20°C trong vong 30 phut.
6. Ly tam 12000 vong trong 15 phut & 4°C, thu cin, lam khé tua.
7. B6 sung 500ul con 70% (con pha trong DEPC), ly tam 7000
vong/phut trong 5 phut, thu tia. Budc nay 1ap lai hai 1an.
8. Lam kho RNA bang md nip 6ng eppendort trong box vo tring.
9. B6 sung 50ul H,O, 0 ¢ nhiét d6 55°C trong 15 phut cho tan RNA,
voltex.
2.2.2.2. Phwong phdp tao cDNA tir mRNA
Tao cDNA tir mRNA bing phuong phap phién mi nguoc  theo hudng
dan trén b kit ciia hang Invitrogen.
Lam tan, li tim nhanh céc thanh phéan cua kit, gitt trén da. Cho vao 6ng
v tring cac thanh phan sau: 6ul RNA, 1ul méi oligo d(T), 3ul nuée. U 70°C
trong 5 phut. Sau d6 thém cac thanh phan sau: 1,5ul H,0, 4ul Buffer 5X, 2ul
MgCl,, 1ul RTase, 1ul ANTP, 0,5ul Inhibitor. Tién hanh li tAm nhanh, chuyén
sang u & may PCR theo chu trinh nhiét: 5 phat trong 25°C; 60 phut trong
42°C; két thuc phan tng & 70°C trong 5 phut.
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2.2.2.3. Phwong phdp nhén gen Prx bang ki thudt RT-PCR

Dua trén thong tin cta trinh tu gen Prx phan lap tu cay dira can da
cong bd trén Ngan hang gen Quéc té c6 mi sb AY924306 [35], cip mdi
dic hiéu nhan gen CrPrxF/CrPrxR duoc thiét ké dé khuéch dai doan ma

hoa cua gen Prx:

CrPrxF-Xba:5’GCTCTAGAATGGCTTCCAAAACTCTCTTCTTCCT-3;
CrPrxR-Sac: 5’>CGAGCTCCTAATGTAACTTATTAGCTACATTAC- 3’

Poan DNA duoc nhan cé kich thudce du tinh 1,0 kb.

Phan tmg RT-PCR dugc tién hanh véi thanh phan phan tmg duoc trinh
bay ¢ bang 2.1

Bang 2.1. Thanh phan phan tng RT-PCR nhan gen Prx

STT Thanh phan Nong dd Thé tich (ul)
1 PCR Masster Mix 2X 12,5
2 CrPrxF-Xba 10 pmol/pul 1,0
3 CrPrxR-Sac 10 pmol/pul 1,0
4 cDNA 500 ng/ pl 2,0
5 Nudce khir ion - 8,5
Téng thé tich 25,0

Chu trinh nhiét va thoi gian ctia phan ing nhan gen Prx bao gom: Bién
tinh khoi dong ¢ 94°C trong 4 phut; (bién tinh & 94°C trong 30 gidy; gin mdi
& 58°C trong 30 giy; tong hop kéo dai & 72°C trong 30 gidy) x 35 chu ky; 6n
dinh mAu va két thiic phan tmg & 72°C trong 10 phut; bao quan mau & 4°C.

Kiém tra san pham cDNA trén gel agarose 1% trong dém TAE 1X,
nhudm gel trong ethidium bromide 1% va chup anh dudéi 4nh sang den cuc tim.
2.2.2.4. Phwong phdp tinh sach sin phim RT-PCR

Sau khi nhan dugc gen Prx, budc tiép theo can thu nhan gen ¢ dang
tinh sach va khong 1an gel agarose. Vi vay, can phai tién hanh thoi gel.
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San pham RT-PCR duoc tinh sach (thoi gel) theo bd kit DNA

extraction Kit K05013 cua hang Fermentas.
2.2.2.5. Ki thudt tach dong gen

Tach dong phan ti duogc thuc hi¢n theo Sambrook va cong su
(2001) [25].

Tao vector tai to hop

San phém RT-PCR nhan gen Prx sau khi dugc lam sach dugc gén truc
tiép vao vector pBT nhd enzyme ndi T, ligase. Thanh phan ciia phan tng gan

gen vao vector tach dong pBT duoc trinh bay ¢ bang 2.2.

Bang 2.2. Thanh phan phan tmg gan gen Prx vao vector tach dong pBT

STT Thanh phin Nong dd Thé tich (ul)
1 T4 DNA Ligase Buffer 10X 1,0
2 T4 DNA Ligase 5u/ul 1,0
3 Prx 100 ng/ul 5,0
4 pBT 100ng/ul 1,0
5 Nudc khir ion - 2,0
Téng thé tich 10,0

Hdn hop trén duoc 0 & nhiét do 1a 22°C trong 3 gidr va sau d6 duogc bién
nap vao té bao kha bién ching E. coli DH5a.

Bién nap vector tai to6 hop vao té bao kha bién chiing E.coli DH50

Té bao kha bién duogc lay tir tu -80°C chuyén sang moi truong -4°C.
Sau 30 phut bién nap bang phuong phap soc nhiét.

Bo sung 15pl vecto tai to hop vao 6ng dung té bao kha bién Ecoli DH5a
va tron nhe. Hon hop trén duoc dé trong binh da 10 phut, sau do 1 & 42°C
(trong 1 phat 30 gidy), réi chuyén nhanh vao d lanh trong 5 phut. B6 sung
500pl LB 16ng (trypton, cao ndm men, NaCl) nudi lic 200 vong/phut ¢ 37°C

trong 1 gio.
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Cay trai

Sau khi nuoi phuc hoi, ly tdm 4000 vong/phut trong 5 phut, loai dich
noi gifr lai 150-250ul, tron nhe.

Str dung que ciy da khir trung cdy trai 150 - 2501 dich khuan trén moi
truong LB dic (Tripton, cao nAm men, NaCl va agar) c6 bd sung khang sinh
carbenicilin (100mg/l), IPTG (0,1mM) va X - gal (40mg/l). Nudi qua dém &
37° trong 16 gio.

Chuyén khuin lac sang pha nudi 16ng

Chon khuén lac ¢6 mau tring nudi trong mdi trudng LB 16ng (¢ bd
sung carbenicilin 100mg/1) nuéi & 37°C trong khoang 3 gio.
Chon dong va kiém tra san pham chon dong

Chon ngau nhién cac khuan lac mau tring va kiém tra san pham chon
dong bang ki thuat colony-PCR véi cap mdi ddc hiéu nhan gen Prx. Thanh

phan phan tmg colony-PCR dugc thé hién & bang 2.3.

Bang 2.3. Thanh phan phan tng colony - PCR

STT Thanh phan Nong dd Thé tich (ul)
1 PCR Masster Mix 2X 7,5
2 CrPrxF-Xba 10 pmol/pul 0,5
3 CrPrxR-Sac 10 pmol/pul 0,5
4 DNA plasmid 200 ng/ul 0,5
5 Nudc khir ion - 6,0
Tong thé tich 15,0

Chu trinh nhiét duoc dat nhu sau: 94°C trong 4 phut; 1ap lai 30 chu ky
v6i nhiét do 1a: 94°C trong 30 gidy, 58°C trong 45 gidy, 72°C trong 45 gidy;
sau d6 dé ¢ 72°C trong 10 phut va luu giit ¢ 4°C.
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San pham colony-PCR dugc kiém tra bang dién di trén gel agarose
0,8% trong dém TAE 1X. Sau d6 nhuom gel trong ethidium bromide 1% va

chup anh duéi anh sang den cuc tim.
Tach plasmid

Sau khi kiém tra san pham chon dong , tién hanh tach plasmid tir cac
dong khuan lac duong tinh v6i PCR bang bo kit Plasmid Extraction Kit. Kiém
tra san pham tach plasmid trén gel agarose 1% trong dém TAE 1X, nhudm gel

trong ethidium bromide 1% va chyp anh dudi anh sang dén cyc tim.

2.2.2.6. Phwong phdp xdc dinh va phdn tich trinh tw nucleotide doan

gen Prx

Trinh tu cua doan gen Prx duoc xéac dinh trén may doc trinh tu
nucleotide ty dong ABI PRISM@ 3100 Advant Genetic Analyzer (Applied
Biosystem) sir dung bo hoa chét sinh chuan Big Dye® Terminator v3.1 cycle
sequencing. Trinh tu nucleotide doan gen Prx dugc phan tich bang phan mém

BioEdit va DNAstar.

2.3. THOI GIAN VA PIA PIEM NGHIEN CU'U

Thoi gian nghién ctru: Tir thang 4/2014 dén thang 5/2015

Pia diém nghién ctru: Cac thi nghiém thyc hi¢n tai Phong thi nghiém Cong
nghé gen, khoa Sinh - Ky thuat Néng nghiép, Truong Pai hoc Su pham - Pai
hoc Thai Nguyén ; tai Phong DNA tng dung, Phong thi nghiém trong diém
Cong nghé gen, Vién Cong nghé sinh hoc , Vién Han 1am Khoa hoc va Cong
ngh¢ Viét Nam.
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Chuong 3
KET QUA VA THAO LUAN
3.1. KET QUA KHUECH PAI VA TACH DONG Prx TU MAU DUA CAN
HOA HONG TiM VA HOA TRANG

3.1.1. Két qua khuéch dai doan gen Prx tir mRNA

RNA téng sb dugce tach chiét tr mau 14 cua cay dua can duogc su dung
lam khuon cho phan mg phién ma ngugc tao cDNA véi cip moi dic hiéu
(Random Hexamer Primer). Phan tmg PCR nhan ban doan ma hoda ctia gen
Prx voi cap mdi da thiét ké CrPrxF-Xba/CrPrxR-Sac, két qua kiém tra san
pham PCR bang dién di trén gel agarose 1% cung marker 1 kb duoc thé hién
¢ hinh 3.1.

1.00kb
0.75kb

Hinh 3.1. Két qua dién di kiém tra san phdm PCR khuéch dai doan cDNA
CrPrx (M: thang DNA chuan 1 kb, 1: TN1-Hongtim; 2: TN2-Trang)

Két qua thu dugc & hinh 3.1 cho thay, miu cdy dira can hoa hong tim
va hoa trang déu cho san pham PCR 1a mot band DNA véi kich thudec ué ¢
tinh khoang 1,0 kb, phti hop theo tinh toan 1y thuyét khi thiét ké mdi va tuong
g v6i kich thudc ctia doan ma hoa Prx ¢ cdy dira can mang ma sd AY924306

trén Ngan hang gen. Tuy nhién, dé khang dinh chinh x4c san pham thu dugc 1a
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doan gen Prx chung t61 tién hanh tach dong, xac dinh trinh tu nucleotide va so
sanh v6i trinh ty Prx mang ma s6 AY924306 trén Ngan hang gen.

3.1.2. Két qua tach dong doan gen Prx

San pham PCR kiém tra bang dién di trén gel agarose 1% duoc tién
hanh tinh sach theo GeneJET PCR Purification kit, sau d6 gin vao vector tach
dong pBT rdi bién nap vao té bao kha bién E.coli DH5a bang sbc nhiét (42°C
trong 1 phut 30 gidy). Tién hanh chon dong bang phan tmg colony-PCR tryc

ti€p tr khuan lac mau trang véi cap moi dac hiu.

Chon ngau nhién & dia nudi cdy dong té bao kha bién E.coli chira vector
tai t6 hop mang doan gen Prx miu dira can TN1-Hongtim va TN2-Trang 8
khuan lac mau trang dé thyuc hién phan ting colony -PCR. San pham colony-
PCR duoc kiém tra bang dién di trén gel agarose 0,8% trong dém TAE 1X,
nhudm gel trong ethidium bromid 1% va chup dnh dudi 4nh sdng dén cuc tim.
Két qua cho thay, tat ca 8 dong khuan duoc kiém tra déu duong tinh v6i phan
g PCR. Poan cDNA duoc nhén ¢6 kich thuoc khoang ganl,0kb phi hop vai
kich thuéc du kién khi thiét ké cap moi

1 2 345 67 8M

g ~ 1kb

Hinh 3.2. Két qua dién di san pham colony - PCR tir khuan lac
(1, 2, 3, 4: Prx khuéch dai tir khuan lac TN1-Hongtim; 5, 6, 7, 8: Prx khuéch
dai tur khuan lac TN2-Trang; M: thang DNA chuanl kb;
Nhitng dong khuan lac dwong tinh v6i PCR di dugc chon dé tach
plasmid tai to hop va dem di giai trinh tu. San pham tach plasmid dugc kiém
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tra bang dién di trén gel agarose 0,8 % trong dém TAE 1X, nhudém gel trong
ethidium bromid 1% va chup anh dudi anh sdng deén cuc tim.

3.1.3. Két qua xac dinh trinh tw doan gen Prx phén lap tir miu dira can
TN1-Hongtim va TN2-Trang

Két qua xac dinh trinh ty doan Prx tir mau dira can TN 1-Hongtim va
TN2-Trang thu tai Thai Nguyén bing may xac dinh trinh ty nucleotide tu dong
duoc trinh bay ¢ hinl3.3.

io 20 30 40 50 &0
e T S 1 [ e I (R I (|
AY924306 ATGGCTTCCA AANCTCTCTT CTTCCTTGTC ATTCTCTCCT TCTCTGCTCT CTCAACTTTT
TH1l-—Hong tim ceme e e ee 2 e i e e e B
THZ2 —Trang e
70 g0 a0 iop0 iip i2o0
R s R B B B B B R s R B
AY924306 GCTGAAMTG AMCOG C AGACCCTGGT CTTGTAATGA ACTATTACAN GGATTCATGT
TH1l-—Hong tim . C e e e e e e ema e e e
THZ2 —Trang c e e e e e e e e maeaamamaa eaamama oo C e e e e e e e ma e e
izo0 140 i50 ie0 i7o igo
R R B EEEES RN Rl S R I R I
AVO924306 CCTCAMGCTGEG ARGATATCAT CAGGG AL GTCARLCTTC TTTACAMMCG TCACARGANC
THl1-Homng tim . .. . .ttt et e s ms v e n ammma e nn s C e e e e e e ea e e
THZ2 —TEARILE  « s o = o o v a s = o o s s osses =omssasesass f e m e e e e e ae e e
i90 200 210 220 230 240
R Rl BEEEES B RN R I Rl I R B i
AVO924306 ACCGCTTTCT CTTGGCTAMG GAACATTTTC CATGATTGCT TTGTCGAATC TTGTGATGCT
TH1l-—Hong tim C e e e e e ea ma e e eae e
THZ2 —Trang C e m e e n e ma maeammamaa maawa e
250 2e0 270 280 290 Joo
R Rl B EEEEE RS Rl I Rl I R B B
AV924306 TCATTGTTGC TGGACTCAMT TAGAAGAGTC CTGTCTGAGHA AGGHANDMC A TAGGARGTTTT
TH1-Hong tim
THZ2 —Trarg
3i0 320 330 340 350 JFeo
T T T T e T T L e e e
AV924306 GGAATGAGGH ATTTCAGATHA CCTTGARGAC ATCARAAMGANG CCCTTGARANAG GGAGTGTCCT
TH1l-Hong tim C e e e e e e aa maaamea s e e e e e ma e e e e e e m e e e mmamama oo
THNZ2 —Trarcg e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e et e e e e e
370 380 3390 400 410 420
T T L T T T T I L I e
AV924306 GGAGTTGTTT CTTGTGCTGA TATTCTTGTT TTGTCTGCAR GAGATGGCAT TGTTTCGTTA
TH1l-—Hong tim e e m e e maaa maeaamaaaa aaaaaa oo
TH2 —Trarg e e e e e e e e e e e e e e e e e e e e s
430 440 450 460 470 480
e T [ e T T L e e
AV924306 AGCGCGCCAT TTATCCCTCT TAARARCCGGA AGAMLGAGATG CGCAGGAGARG CAGACGCAGHG
THl-Hong tim .......... C e e e e m e aa mmeomaoamama aamosmoaomaam maeamoeaoaaa wamamomaom o
TH2—TERG e e v e owoeom e o e e e e e e e e e e e e e e m e e e e e e e e e e e e e e e e e e e e
490 Joo J10 520 J30 J40
T T T T T L e e
AY924306 ATACTGGAGC AACATCTCCC AGACCACAMT GAGAGCCTCA CTGTTGTTCT TGAGAGGTTT
TH1l-Horng tim C e e e am e ma ma e s omaomaa smaomaomomaaa aamamoa oo
TH2 —Trang e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
550 Je0 J70 S0 J90 600
T T T e T L e e e
AY924306 GGATCTATTG GCATCAATAC CCCTGGCTTG GTTGCCTTGC T TGCTCA TAGTGT
TH1l-—Horng tim Gt e m e m e m e e maaa e aaa wamaamomaaa maeamoaa o
TH2 —Trang C e e ma e e e T.G. oeevenmnn L
610 620 630 640 650 660
T T [ T T T e L [ T .
AY924306 ARCCCACT GTGTGAAGCT GGTTCATCGT TTATATCCAG AGGTGGATCC TGCATTTCCH
THl-—Hong tim .. ... ... .. ... ... e e e e e e e e e e e e e e e e e e e e e e e
THZ2 —TEXARIC « e n s v v ma s n  nem e mm e man e e e e e ma e eaa e e mea e
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670 680 690 700 710 720
S e e T (P T [ I (O T R |
AY924306 GAGAGCCATG TTCAGCACAT GTTAAAGARAG TGCCCTGATC CAATTCCTGA TCCAAAGGCH
TH1-Hong tim
TH2-Trang
730 740 750 760 770 780
P [ [ [ (R R [ [ R R I [
AY924306 GTACAATATG TAAGAAATGA CAGAGGAACHA CCTATGAAAT TAGACARCAR TTATTACAGH
TN1-Hong tim .........00 @i unennan .
THZ2—TEAIG 2 v v w s s s v aa oommme s nna f e e e e e e e e e e e e e aeeaaa e
790 go0 10 820 830 B840
PR [ [ [ [ [ [ R O [ R | eeenl]
AY924306 ARCATCTTGGEG ACAACARGGE CTTGTTGCTA GTTGATCACC AATTAGCCAC AGACAANDMGH
THN1-Hong tim f e e e e e e e e e e e e e e e e e maaa e aa aeaeeaaaeaa aaaaaae
TNZ2-Trang L T
50 B60 870 BE0 £90 [00
T e L N e A [ (T (e I [
AY924306 ACAMANCCAT TTGTCAAGAR AATGGCAAMD AGCCAAGATT ACTTCTTTARA GGAATTTGCA
TH1l-Hong tim e
THNZ2 -Trandg f e e e e e e a s e maaaawoas e e maaaaaa aaaaaaaaaa waaaowaaa o
810 20 830 240 850 [60
T e [ [ e [ T T [ L [ |
AY924306 AGAGCCATTA CTATTCTGTC TGAAAATAMNC CCTCTTACTG GTACTAMAAGE TEGAGATTAGH
TH1-Hong tim
TH2-Trang
70 280 290
B I L I T e
AY924306 LAAGCAGTGTA ATGTAGCTAR TAAGTTACAT T
TH1-Hong tim 1y
TH2-Trang e

Hinh 3.3. So sanh trinh tu doan gen Prx ciia mau dira can TN1-Hongtim,
TN2-Trang va AY924306

Két qua so sanh bang phan mém BioEdit cho thdy, cDNA CrPrx phan
1ap tir hai mau TN1-Hongtim va TN2-Trang déu c6 kich thuéc 993 bp. Trong
d6, doan gen Prx tir mau TN1-Hongtim c6 298 base loai A, 281 base loai T,
198 base loai C, 216 base loai G. Poan gen Prx tir mau TN1-Trang c6 295
base loai A, 281 base loai T, 199 base loai C va 218 base loai G.

Trinh tw cDNA CrPrx ctia hai ma u TN1-Hongtim va TN2-Trang thu
dugc so véi trinh tw gen CrPrx mang ma sd AY 924306 trén Ngan hang gen
quéc té cho thdy, doan ma hoa cta gen CrPrx c6 do twong dong rat cao. Poan
gen Prx ¢ mau TN1-Hongtim va TN2-Trang déu c6 d6 tuong dong 99,3% so
véi trinh tu ¢6 ma s6 AY924306 (trinh tu sir dung dé thiét ké cap moi nhan

doan gen Prx) va tuong dong véi nhau 98,8%.
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Tuy nhién, trinh tu nucleotide cia cDNA CrPrx phan lap tr mau TN1-
Hongtim c¢6 su sai khac so voi trinh ty mang ma s6 AY 924306 & 7 vi tri
nucleotide (12, 32, 68, 756, 757, 976, 985), cDNA CrPrx ctia mau TN1-Trang
c6 su sai khac so véi trinh tu mang ma sd AY 924306 ¢ 7 vi tri nucleotide (12,
557, 559, 570, 805, 815, 983); trinh tu nucleotide cua cDNA CrPrx ¢ hai mau
TN1-Hongtim va TN2-Trang khac nhau & 12 nucleotide (32, 68, 557, 559,
570, 756, 757, 805, 815, 976, 983, 985 (Bang 3.1).

Hai trinh ty nucleotide cua CrPrx phan lap tor mau dira can TNI1-
Hongtim va TN2-Trang da duoc ding ky trén Ngan hang gen qudc té véi ma
s0 LN809932 va LN809933.

Bang 3.1. Céc vi tri nucleotide sai khéc gitra ba trinh tu nucleotide

cua doan gen Prx (CDNA)
Vitri 12 32 68 557 559 570 756 757 805 815 976 983 985

AY924306 A T A A A G G A T A G A T

TN1- T G T A A G A C T A T A A
Hongtim
TN2-Trang T T A T G C G A A C G G T

Nhu vay, ching t61 da tach dong thanh cong va giai trinh ty doan
gen Prx phan lap tr mau cay dira can TN1-Hongtim va TN2-Trang thu tai
Théai Nguyén .

Tiép tuc phan tich, so sanh trinh ty amino acid suy dién tir trith tu cDNA
ctia hai mau dira can TN1-Hongtim va TN2-Trang vdi protein suy dién tir trinh
tu gen mang ma s6 AY924306 trén Ngan hang gen , két qua duoc chung toi
minh hoa ¢ hinh 3.4, Két qua cho thdy Prx déu cd 330 amino acid. So voi

protein suy dién tir trinh tu gen mang ma s AY 924306 trén Ngan hang gen
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thi trinh ty amino acid suy dién ciamau  TN1-Hongtim va mau TN2-Trang
déu c6 do tuong ddng 97,9%; con trinh tir amino acid suy dién ctia hai mau
hoa twong dong 1a 96,4%. Tuy nhién cac trinh tw amnio acid cta protein Prx

cling ¢6 su khac nhau ¢ 13 amino acid (Bang 3.2).

10 20 30 40 50 60
T T S e T [ e I |
AY924306 MASKTLFFLV ILSFSALSTF AENEAEADPG LVMNYYRKDSC PQAEDIIRE(Q VELLYKRHEN
TNl-Hong tim .. .MN...... ! -2 e
TNZ2-Trang s
70 80 80 100 110 i1zo0
T e T [ S T [ I
AY924306 TAFSWLRNIF HDCFVESCDA SLLLDSTRRV LSERKETDRSF GMRNFRYLED IKEALERECP
TN1-Hong tim . ... .. e it i e st mee e e e e e e e
B 1 TV e e e e e e
130 140 150 160 170 ig0
B T 1 T P L I |
AY924306 VVSCADILV LSARDGIVSL PFIPLRTG RRDGRRSRAE ILEQHLPDHN ESLT RF
TN1l-Hong tim . ......... e e e e e C e m e e e w e
TN2-Trang . ...« w0 e e e e e e e e e e e e e e e e e e e e e e e
180 200 210 220 230 240
T T 1 T T T e T T |
AY924306 SIGINTPGL VALLGAHSVG RTHCVKLVHR LYPEVDPAFP ESHVQHMLKK CPDPIFDPRA
TN1l-Hong tim C e e e e e a e e e e e aaaam e e e e e e e e e waa e
TH2-Trang e L
250 260 270 280 280 300
T T T T T T T
AY924306 VOQYVRNDRGT FMRLDNNYYR NILDMNRGLLL VDHQLATDKR TRKPFVRRMAK SODYFFREFA
TN1l-Hong tim ........ T . C e e e e e wa s e e e e e e e e e
TNZ2-Trang ........ e e e e e e .
310 320 330
T L e I I |
AY924306 RAITILSENN PLTGTRGEIR RQCNVANKLH
TN1l-Hong tim .......... . I g
TN2-Trang .. ..«co... e e e e e R..

Hinh 3.4. So sanh trinh ty amino acid suy dién cua hai mau dira caf N1-

Hongtim, TN2-Trang va cua protein suy dién tir A®24306 trén Ngan hang gen
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Bing 3.2. C4c vi tri sai khac giita trinh tw amino acid suy dién cua protein Prx
& 2 mau dira can TN1-Hongtim, TN2-Trang va protein suy dién tir
AY 924306 trén Ngan hang gen

Vi tri 4 1 2 18 18 19 25 25 26 27 32 32 32
1 3 6 7 0 2 3 9 2 6 8 9

AY92430 K I N N T L M K L D A K L
6

TN.- N S I N T L I Q L D S K |
Hongtim
TN2- N I N I A F M K M A A R L
Trang

Bang 3.2 cho thdy, trinh tw amino acid suy dién ctia mau TN1-Hongtim
khéc véi Prx suy dién tir AY924306 & 7 amino acid (4, 11, 23, 252, 253, 326,
329), con trinh ty amino acid suy dién ctia mau hoa trang khac voi Prx mang

mi s6 AAY26520 & 7 amino acid (4, 186, 187, 190, 269, 272, 328).

Viéc hinh thanh cau trac xoan a trong cdu hinh protein bac hai chil yéu
dua trén su tiép xtc gilta cac nguyén tir trén truc polypeptide dan dén hién
tugng cac chudi bén (gdc R) ctia cac amino acid trén chudi polypeptide
thuong duoc day ra xa khoi chudi xoan. Diéu nay gitip cac chudi bén co dugc
vi tri Iy twong dé c6 thé tuong tac véi cac ving khac cua cac phén tir protein.
Amino acid Serine mic du khong c6 ciu tric ngin can su hinh thanh vong
X04n a, nhung hiém khi c6 mit trong cac chudi xodn a. Theo bang 3.2, & vi tri
amino acid s6 11 va 326, chudi polypeptide suy dién ctia mau TN1-Hongtim
chtra Serine, trong khi hai miu con lai khong chira amino acid nay. Diéu nay
c6 thé dan dén viéc hinh thanh cdu trac xodn a & mau TN1-Hongtim khac véi
hai mau con lai, c6 thé sy khac nhau nay lién quan dén tong hop alkaloid va
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dan dén sy khac nhau vé ham luong alkaloid gitra mau dira can TN1-Hongtim
va mau TN2-Trang, day 1a van dé can dugc tiép tuc nghién ciru.
3.2. KET QUA PHAN TiCH SU PA DANG CUA TRINH TU POAN GEN VA

TRINH TU AMINO ACID SUY DIEN TU POAN GEN Prx CUA HAI MAU
DUA CAN NGHIEN CUU

Tién hanh so sanh trinh tu nucleotide ctia doan gen Prx miu TN1-
Hongtim va TN2-Trang ¢ Viét Nam véi 6 trinh tu gen Prx da cong bd trén
Ngén hang gen quéc té dé xac dinh hé s6 tuong dong va hé s sai khac cua
cac trinh ty doan gen Prx, dong thoi thiét 1ap so d6 hinh cay dé phan tich su

da dang cua cac mau dira can thong qua trinh tu doan gen Prx.

Bang 3.3. H¢ ) tuong déng va hé sb sai khac vé trinh tu nucleotide cta doan
gen Prx & 2 mau dira can TN1-Hongtim, TN2-Trang va 6 mau dira can trén
Ngan hang gen

Hé sd twong dong

. TH1-Hongtim.seq
CTH2-Trang.seq
CAY924306. 580
.D424051 zeg
CAYTEST11.5eq
CAYB3TTR9.5eq
CAYB3TT 36 .5eq
CAYB3TTAT sen

==T e VIR =r I I N L
==T e VIR =r I I N L
L e . b L I o

Hé s sai khac
Trong cac trinh tu doan gen Prx ctia dira can dugc st dung dé so sanh
c6 2 mau phan 1ap tir Viét Nam (TN1-Hongtim va TN2-Trang), 6 mau tir An
Do (mang ma sd AY924306, DQ484051, AY769111, AY837785, AY837786,
AY837787). Két qua & bang 3.3 cho thiy hé sb twong dong giita cac cip so
sanh dao dong tir 95,4% dén 99,9%:; con hé s sai khac tir 0,1% dén 4,7%.
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Moi quan hé di truyén ctia 8 mau dira can trén co s¢ phan tich gen Prx dugc

thé hién & so d6 hinh cay trén hinh 3.5.

— AYEITTEE 500

AYBITTAE 500

AYTE111 5eq

AYBITTAT seq

. [ AYA24306 500

00484051 580

TMZ-Trano.seq
TM1-Honotim.seg

1.7

I
Mucleotide Substitutions (x100)

Hinh 3.5. So d6 hinh cay so sanh mirc d6 tuong dong doan gen Prx cua 8

mau dura can

So d6 hinh cay ¢ hinh 3.5 dya trén két qua so sanh trinh tu nucleotide
ctiia doan gen Prx cho thdy 8 méu dira can dugc phan thanh hai nhom chinh,
nhéom I gdm 4 miu chia thanh hai nhém phu, nhém phy 1 gdm 3 mAu:
AY837785, AY837786, AY769111; nhém phy 2 gdm 1 mau la AY837787.
Nhom phu 1 lai chia thanh 2 nhoém nho: nhém nhé 1 gém 2 mau la
AY837785 va AY837786; nhém nho 2 gébm 1 miu AY769111. Nhom IT gdbm
4 maiu, phan thanh 2 nhém phu: nhém phy 1 gom 3 miu AY924306,
DQ485051, TN2-Trang; nhém phu 2 gdm 1 mau TN1-Hongtim. Nhém phuy 1
lai chia thanh 2 nhém nhé: nhém nhé 1 gdm 2 mau AY924306, DQ485051 va
nhom nho 2 gdm 1 miu 1a TN2-Trang.

Nhu vay, hai mau dura can ma ching t61 nghién ctru thugc cung mot

nhom chinh nhung & hai nhém phu khéc nhau.

Tiép tuc phan tich méi quan hé ciia 8 mau dua can dua trén trinh tu

amino acid suy dién, két qua thé hién ¢ bang 3.4.
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Bang 3.4. Hé s6 trong dong va hé sb sai khac vé trinh ty amino acid cua
protein Prx ¢ 2 mau dira can TN1-Hongtim va TN2-Trang va 6 mau dira can
trén Ngan hang gen

Hé sd twong dong

AYTES111 . pro
AYBITTES pro
AYBITTEE pro
AYBITTET pro
AYE24306. pro
Dia484081 pro
THA-Hongtim.pro
THZ-Trang.pro

B0 | = | S [T LD | B -
== = B R L R LK

Hé so sa1 khac
Két qua ¢ bang 3.4 cho thay, cadc mau dura can so sdnh c6 h¢ s6 tuong

ddng vé trinh ty amino acid suy dién dao dong tir 93,9% dén 100%.

AYTEA111 pro
— AY837785.010

AYa3TTaT pro
AYB3TTEE pro
TH1-Hanotirm.p
[ AY924 306 pro
' DQ484051 pro
THZ-Trang.pro

34

2 1
Mucleotide Substitutions G0 00)

Hinh 3.6. So dd hinh cay so sanh muc do tuwong déng dua trén trinh ty amino

acid suy dién cua 8 mau dura can

Khoang cach di truyén duoc tinh trén co s so sanh trinh ty nucleotide
ciia doan gen Prx giita 8 mau dura can 1a 1,7% (Hinh 3.5), con dua trén trinh

tu amino acid thi khodng cach di truyén gitra cdc mau lai 16n hon rat nhiéu, la
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3,4% (Hinh 3.6). Két qua phan tich nay cho thiy, trinh tu nucleotide cua céc
doan gen Prx ¢ cac mau dira can khong khac nhau nhiéu, nhung ching ma
héa nhiéu amino acid khac nhau, dan toi tong hop cac enzyme Prx co chuc
niang xuc tac khic nhau. Vi vay, kha ning tong hop céac alkaloid nhu

vinblastine va vincristine & cac mau cling khac nhau.
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KET LUAN VA PE NGHI
1. KET LUAN

1.1. Poan gen Prx phan lap tr mau dira can TN 1-Hong tim va TN2-Trang thu
tai Thai Nguyén da duoc tach dong thanh cong va xac dinh duoc trinh tu
nucleotide. Poan gen Prx cua ca hai mau nghién ctu co kich thuéec 993

nucleotide, ma hoa 330 amino acid.

1.2. Trinh ty nucleotide ctia doan gen  Prx phan lap tir mau dira can TN 1-
Hongtim va TN2-Trang thu tai Thai Nguyén tuong dong véi nhau 98,8%,
tuong ddng so voi trinh ty nucleotide cia doan gen Prx mang mi s

AY924306 1a 99,3%.

1.3. Trinh tu amino acid suy di én tir do an gen Prx cia mau diracan TNI1-
Hongtim va TN2-Trang thu tai Thai Nguyén c6 su twong dong so voi trinh t i
amino acid cua protein mang ma s6 AY924306 déu 1a 97,9% va tuong dong
v6i nhau 1a 96,4%.

1.4. Hé sb tuong ddng cia doan gen Prx & 2 mau dira can nghién cttu S0 Véi 6
mau trén Ngan hang gen dao dong tir 95,4% dén 99,9%, hé sb sai khac 1a
0,1% dén 4,7%. Hé sb twong dong vé trinh ty amino acid suy dién cua 8 mau
so sanh dao dong tir 93,9% dén 100%.

2. PE NGHI

Tiép tuc nghién ctru trinh tu doan ma hoa gen Prx lam co sé cho viée
thiét ké vector chuyén gen mang céu triic Prx phuc vu chuyén gen dé cai thién

ham lugng alkaloid & cay dura can.
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