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TOM TAT
TAO CAY CA CHUA MANG GEN HBsAg BANG PHUONG PHAP
BIEN NAP GEN DUNG VI KHUAN Agrobacterium tumefaciens

Nghién ctru dugc thuc hién tai Phong Cong nghé Gen, Vién Sinh hoc Nhiét
ddéi — Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam va tai Truong Dai hoc Nong
Lam Thanh phé H6 Chi Minh. Muc tiéu cta luin an 13 tao cdy ca chua mang gen
HBsSAg ma hoa protein khang nguyén HBsAg phuc vu hudng nghién ctru tao
vaccine dn duoc phong ngira bénh viém gan siéu vi B trong twong lai. Mot hé théng
cac ndi dung nghién ctru va phuong phap nghién ctru pht hop (nudi cdy mé, chuyén
gen, sinh hoa, sinh hoc phan tir) da duogc trién khai thuc hién nham dat muc tiéu noi

trén. Két qua dugc tom tat dudi day:

D3 xay dung hoan thién hé thdng tai sinh chdi tir 14 mam 7 ngdy tudi nudi
ciy in vitro cho giéng ca chua TN412 lam tién dé cho nghién ctru bién nap gen. Ty
1é tai sinh choi cao nhéat, sd luong choi trén mau nhiéu nhit duogc ghi nhan trén moi
truong khoang MS (vitamin B5) c6 bo sung BA 2,0 mg/L va IAA 0,5 mg/L. Pi xéc
dinh duoc noéng d6 tdi thiéu cia khang sinh kanamycin anh huong dén tai sinh choi/

gy chét 14 mam va sy sinh truong/ gay chét cay con nudi cay in vitro 1a 50 mg/L.

D3 xdy dyng hoan chinh quy trinh bién nap gen HBsAg vao 14 mam nho vi
khuan Agrobacterium tumefaciens chtra plasmid pITB-HBsAg [gen HBsAg duoc
diéu khién bai promoter PDS (phytoene desaturase) tao biéu hién dic trung & qua
va promoter T7] voi két qua tao dugc 03 dong ciy chuyén gen. Cac budc co ban cia
quy trinh bao gém giai doan tién nudi cdy 14 mam trén moi truong tai sinh trong 2
ngay; gay nhiém 14 mam voi vi khuan Agrobacterium tumefaciens LBA 4404 trong
20 phut; nudi chung 1a mam véi vi khuan trong 2 ngay; chon lgc, tai sinh chdi

chuyén gen tir 14 mam nudi cay trén méi trudng c6 bo sung 50 mg/L kanamycin.

ba kiém tra sy hién dién, bi€u hién cua gen chuyén ¢ thé chuyén gen T, bang

ky thuat PCR, giai trinh tu doan gen, Southern blot, phwong phép hoa mé té bao
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(GUS assay), sinh hoc dinh tinh, hoa sinh (ELISA) va Western blot. Protein HBSAg

chiém 0,11% trén tong sd protein hoa tan clia qua.

Bang phuong phép sinh hoc dinh tinh qua kiém tra kha ning khang khang
sinh kanamycin 50 — 100 mg/L va bang k¥ thuat PCR da x4c dinh duoc sy di truyén
ctia gen chon loc nptll va gen chuyén muc tiéu HBsAg & thé hé T,. Két qua ciing
cho thiy su phén ly di truyén hai gen néi trén co ban phu hop quy luat Mendel véi
ty 1¢ 3:1.

Pay la nghién ctru dau tién dé cap tao cdy ca chua mang gen HBsAg duoc
diéu khién boi hai promoter PDS (phytoene desaturase) va promoter T7. Quy trinh

chuyén gen & giéng ca chua TN412 c6 thé dugc ap dung trén cic gidng ca chua

khac.
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ABSTRACT

PRODUCTION OF TRANSGENIC TOMATO PLANTS CONTAINING
HBsAg GENE BY Agrobacterium tumefaciens

The study was carried out at the Plant Genetic Engineering Laboratory,
Institute of Tropical Biology — Vietnam Academy of Science and Technology and
the Nong Lam University - Ho Chi Minh City. The objective of this study is to
produce transgenic tomato plants containing the HBsSAg target gene encoding
HBsAg antigen with the hope that edible vaccine could be applied for preventing
the Hepatitis B virus in the future. A system of research contents and the
appropriate  methods (tissue culture, genetic transformation, biochemistry,
molecular biology) were established in order to get this objective. The results were

as follows:

The improved protocol of in vitro plant regeneration from 7-day old
cotyledons of the TN412 tomato cultivar through culturing them on the MS medium
(with B5 vitamins) containing BA and IAA was carried out. The MS medium
supplemented with BA (2 mg/L) and 1AA (0.5 mg/L) was the most suitable medium
for plant regeneration. The kanamycin at the minimal lethal/ inhibitory dose of
cotyledon and in vitro young plant was also identified (50 mg/L). These protocols

were used as basis for the genetic transformation study.

The protocol for genetic transformation via LBA 4404 Agrobacterium
tumefaciens was established. This strain contains the plasmid plITB-HBsAg
harbouring HBsAg gene [driven by the PDS (phytoene desaturase) fruit—specific
promoter and the T7 promoter], nptll kanamycin resistance gene (CaMV35S
promoter) and gusA reporter gene (also driven by the PDS and the T7 promoters).
The protocol was composed of the pre-culture of cotyledons on the regeneration
medium for 2 days, infection of cotyledons with the Agrobacterium tumefaciens for

20 minutes, co-cultivation for 2 days, regeneration of the putative transgenic shoots
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on the above regeneration medium with kanamycin (50 mg/L). Through this step-

by-step transformation protocol, three transgenic plant lines were obtained.

The presence and the expression of the transgenes in individuals of T,
generation were confirmed by PCR analyses, sequencing part of the expected
HBsAg gene, Southern blot, GUS assay, qualitative biology method, ELISA and
Western blot. HBsAg antigen level was 0.11% of the total fruit soluble protein.

The kanamycin assay (50 — 100 mg/L) and the PCR technique were used for
the inheritance analysis of the nptll and the HBsAg genes in T, generation. The
results showed that the inheritance of these genes conform to the expected

Mendelian segregation ratio 3:1.

This is the first report on the production of transgenic tomato plants
containing the HBsAg gene driven both by the PDS (phytoene desaturase) promoter
and the T7 promoter. The transformation protocol on TN412 tomato cultivar could

be used in the genetic transformation of the other tomato cultivars.
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MO PAU
Luén 4n “Tao cdy ca chua mang gen HBsAg bang phuong phap bién nap gen
dung vi khuan Agrobacterium tumefaciens” dugc thyc hién tai phong Cong nghé
Gen, Phong Thi nghiém Trong diém phia Nam vé Céng nghé Té bao Thuc vat -
Vién Sinh hoc Nhiét dai.
Tinh cép thiét cia luian an

Theo WHO (nam 2010), viém gan siéu vi B 1a bénh vé gan thuong gap, nam
trong danh muc muoi bénh dich giy tr vong cao nhat trén thé gidi, s nguoi tirng
nhiém virus viém gan B (Hepatitis B virus) cao, khoang 2 ty ngudi. O nudéc ta, ty I¢
ngudi mang mam bénh viém gan siéu vi B kha cao, chiém khoang 15 - 20% dan s6
(hon 12 triéu nguoi). Tinh trang nhiém nay da gy ra nhiéu hau qua nghiém trong.
Bénh nay lay lan theo nhiéu con dudng, trudng hop bénh mén tinh ¢ thé dan dén
X0 gan va ung thu gan, thoi gian chita tri kéo dai, hon nita chi phi diéu tri con rat
cao [5, 6]. Cach t6t nhat 13 phong ngira va mot trong cac bién phap phong ngira
quan trong 1a ching ngira. Tuy nhién, chi phi cho chung ngira bénh kha cao néu
tuan thil theo phac d6 diéu tri tiéu chuan.

Dé tao diéu kién thuan lgi cho phuc vu tiém chung vaccine mé rong ddi Voi
ngudi dan & cac nude nghéo va cac nude dang phat trién, cac nha khoa hoc nhiéu
nuéc (My, Cuba, Ptrc, Han Quédc, Trung Quéc, Tdy Ban Nha) da san xuat thir
nghiém vaccine tai t6 hop tir cAy trong chuyén gen. Hudng nghién ctru san Xxuat
vaccine nay duoc xem 13 hudng ¢ tiém niang vo cung 16n. Gia thanh san pham s&
thap hon rat nhiéu so véi gia thanh cac san pham hién dung. Vi c6 thé san xuat o
quy mé 16n, don gian trong khau t6 chic san xuat, van chuyén va bao quan nguon
vaccine, san pham khong chira cac virus gay bénh cho nguoi [77, 97, 105, 137, 157,
164, 167].

Protein khang nguyén bé mat HBsAg, tir gen S cua virus viém gan B (HBV)
1a thanh phan rat quan trong gitip cho HBV bam dinh vao mang té bao, sau d6 di

vao té bao va huyét twong ca thé bénh. Huyét twong c6 chira HBsAg 1a ngudn vat
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liéu quan trong dé san xudt thudc chung ngira (ngoai huyét tuong, vaccine nay con
duogc san xuat tir nAm men, té bao dong vat hiru nhii [36]).

Trén thé gidi dd c6 mot s6 cong bd khoa hoc lién quan dén nghién ciru
chuyén nap gen HBsAg (gen S) vao mot s ciy trong (thude 14, khoai tay, ca chua,
chubi), san xuat sinh khdi mo té bao cay chuyén gen, chiét tach protein tinh khiét va
nghién ctru kha niang dap tmg mién dich ¢ co thé dong vat qua tiém chich protein
tinh khiét hodc/va in truc tiép san phim cdy chuyén gen. Mot sb nghién ctru néu
trén cho thay protein khang nguyén HBsAg st dung qua duong tiéu hoa co kha
nang tao dap tng mién dich t6t - ma ra trién vong nghién ciru chuyén nap gen nay
vao cac cdy trong c6 bo phan an tuoi duge nhu qua, 14, than, ci.

Déi tugng cay trong duoc st dung trong nghién ctiru nay 1a ca chua. Ca chua
12 mét trong nhiing cdy rau quan trong, dugc tiéu thy nhiéu [153], c6 kha niang phat
trién rong khap thé gidi, hon 60 triéu tin ca chua dugc san xuat mdi nim. Ca chua
cung cip nhiéu vitamin va khoang chat c6 1¢i cho strc khoe cuia con ngudi nhu sic
t6 lycopene va B-carotene. Nhirng chat chéng oxi héa manh nay lam cham su ldo
hoa, ngan chan té bao ung thu, chéng sy hinh thanh cyc mau dong trong thanh
mach, ngan tich lily cholesterol, phong ngira cac tai bién ctia bénh tim mach, bénh
béo phi. Ca chua di dong gop nhiu cho nhitng tién b trong cong nghé sinh hoc
thuc vat vi co chu ky séng twong dbi ngan, c6 thé trong trong nha kinh [120], ¢6 kha
nang bién nap cao [15] va c¢6 nhitng dic diém phu hop dé san xuat cac ché pham
dugc sinh hoc, san xuét vaccine in duoc.

Vi vay, luin an nay hudng t6i tao cdy ca chua mang va biéu hién gen HBsAg,
1a két qua tién dé phuc vy huéng nghién ctru trén thé gi6i hién nay vé tao protein tai
t6 hop HBsAg & qua ca chua chuyén gen nhu 13 “vaccine an duoc” dé phong ngira
bénh viém gan siéu vi B.

Muc tiéu cta ludn an
Tao dugc ciy ca chua bi TN412 mang gen HBSAg bang phuong phéap bién

nap gen dung vi khudn Agrobacterium tumefaciens.
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Yéu ciu ciia ludn 4n

- Hoan thién hé thdng tai sinh chdi in vitro tir 14 mam va xac dinh duoc ndng
d6 t6i thiéu cta khang sinh kanamycin gdy chét 14 mam, cdy con ca chua gidng
TN412 lam tién dé cho nghién ctru bién nap gen.

- X4c dinh duge sy hién dién, biéu hién cua cac gen chuyén o cay thé hé T,
bang k¥ thuat PCR, giai trinh ty doan gen va Southern blot, phuong phap héa mo té
bao, sinh hoc dinh tinh, hoa sinh va Western blot.

- Xac dinh duoc sy di truyén cua gen chon loc nptll va gen chuyén muc tiéu
HBsAg & thé hé T, bang phuong phap sinh hoc dinh tinh va k¥ thuat PCR.

Y nghia khoa hoc va thue tién ciia ludn an

Y nghia khoa hoc: Xac dinh sy hop nhat va biéu hién ciia gen HBsAg, qua
diéu khién boi promoter T7 - c6 ngudn gde tir thye khuan thé két hop véi promoter
PDS (Phytoene desaturase), & cdy/qua ca chua chuyén gen nhin dugc thong qua
bién nap gen bang phuong phap dung vi khuan Agrobacterium tumefaciens.

Y nghia thyc tién: Ciy ca chua mang gen ma hoa protein khang nguyén
HBsAg tao tién dé cho nhan gidng quy md 16n phuc vu huéng nghién ctru tao
“vaccine an dugc” phong ngtra bénh viém gan B.

Tinh méi cia ludn an

Dua trén cac nghién ctru truée day vé tao ciy ca chua mang gen HBsAg, két
qua nghién ctru nhan dugc & dé tai nay c6 tinh mai la: Lan diu tién tao duoc mot sb
dong ciy ca chua TN412 (gidng thwong mai) mang va biéu hién gen HBsAg, dugc
diéu khién boi hai promoter T7 va promoter PDS, véi két qua lam tang su biéu hién
chuyén biét protein khang nguyén HBsAg & qua ca chua.

Gidi han cuaa luin an

Do gen chi thi gusA dugc thiét ké khong tao biéu hién sém (dung nhu mdt
chi thi nhanh), chi tao biéu hién & giai doan qua nén ¢ luan an khong tién hanh khao
sat chi tiét anh huong cua mot s6 yéu td dén tan sb bién nap gen nhu hop chit

phenol acetosyringone, thoi gian nudi chung mé 14 mam véi vi khuan.
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Vi giéi han vé thoi gian nén nghién ctu ding lai & giai doan kiém tra sy di
truyén ctia gen muc tiéu (HBSAQ) ¢ cac ca thé thé hé T, bang phuong phap sinh hoc
dinh tinh va k¥ thuat PCR. Chua khao sat anh huong cua protein HBsAg 1én kha

ning tao dap tmg mién dich.
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CHUONG 1
TONG QUAN TAI LIEU
1.1 Tong quan vé cay ca chua (Lycopersicon esculentum Mill.)
1.1.1 Ngudn gbc va phan loai

Ca chua thudc ho ca Solanaceae, chi Lycopersicon (hau hét cac thanh vién
trong ho c6 cing s6 nhiém sic thé 1a 12) [53], ca chua cung ho véi nhiéu loai cay co
gia trj kinh té khac nhu: khoai tay, thudc 14, 6t. Trong d6, ca chua c6 b gen don boi
¢6 kich thudc nhé nhat 1a 950 Mb [53].

Chi Lycopersicon gdm 12 loai, ¢6 2 chi phu: chi phu Eriopericon (qua luon
c6 mau xanh, c6 soc tia, c6 16ng, hat nhd) va chi phu Eulycopersicon (qua chin do
hodc vang, hoa to). Chi phu thtr hai c6 2 loai: L. esculentum - 1a loai ca chua trong
phd bién va L. pimpinellifolium - 13 loai ca chua ban hoang dai. Loai ca chua
Lycopersicon esculentum Mill. 1a loai 16n nhét, cac bién ching va giong cia loai
nay c6 kha nang thich nghi rdng nén chung dugc tréng rong rai & nhiéu noi trén thé
gidi [129].

Cay ca chua c6 nguodn gbc ¢ ving trung va nam Chau My. México 1a nuéc
dau tién trong loai cdy ndy. Tir Chau MY, ca chua duoc cic thuong gia B4 Pao Nha
va Tay Ban Nha chuyén sang trong & Chau Au va Chau A [129, 130]. Sau do, tir
Chau Au, ca chua dugc chuyén sang Chau Phi nho nhitng nguoi thuc dan di khai
pha luc dia nay. Trudc kia, ca chua dugc cho réng la cay co6 doc t6 do ching cung
ho véi cay ca doc duoc, vi c6 mau sdc qua dep nén ca chua da duoc tréng nhu cay
canh. Mii dén nam 1750, ca chua méi duge dung lam thyc phém & Anh. Cudi thé ki
thir XVIIL, ca chua méi bt dau duoc trong & cac nude thude Lién X6 cii. O My, ca
chua dugc nhap vao tir nhitng ndm 1860 va cung thoi gian nay ca chua cling dugc
phat trién ¢ Phap. Mot sb nha nghién ciru cho riang ca chua dugc du nhap vao Viét

Nam tir thoi gian thuc dan Phap chiém dong [130].
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1.1.2 Y nghia kinh té ciia cdy ca chua

Ca chua 13 loai cdy trong c6 gia tri kinh té cao duoc trong rong rai trén thé
giéi. Theo s6 lidu thong ké cia FAO niam 2014 thi dién tich va san luong ca chua
trén thé gi6i 1a 4,83 triéu ha va 162 triéu tin [32]. Chau A 1a khu vuc dung dau vé
san xuat ca chua, tho dén 13 chau Au. M¥ 1a nuéc ding dau ca vé niang suat va dién
tich gieo trong. Trén thé gidi, ca chua dwoc san xuat ding thir hai, sau khoai tay.
Trung Qudc co dién tich trong ca chua 16n nhat thé gidi (trén 753 ngan ha), tiép
theo 14 An Do (365 ngan ha), Anh (300 ngan ha), Ai Cap (180 ngan ha), My (170
ngan ha) va Anh (140 ngan ha).

Vé nang suét (tin/ha) dat cao nhat phai ké dén My (66,5), tiép theo 1a Ha Lan
(42,85), Anh (37,76), Ai Cap (35,5), Bi (33,33), Trung Quéc (25,62) [4, 9]. Chau A
¢6 dién tich trong 16n nhung ning suat con thap (23,8 ta/ha). Nang suét ca chua toan
thé gidi khoang 27,51 tan/ha. O Viét Nam, ca chua dugc trong trén 100 nim nay,
dién tich trong trot hang niam tir 15 — 17 ngan ha, san luong dat 280 ngan tan, binh
quan dau nguoi 3 kg/nam, muc tiéu thu ca chua cua ngudi Viét Nam hién nay chi
bang 1/5 cta nguoi Trung Quéc (16 kg/nguodi/nam) [4, 9]. Ca chua dugc tiéu thu
16n nhat & chau Au, roi dén chau A, Bac My va Nam M.

Ca chua co thé dung lam qua tuoi, xao, nau, nuéc giai khat. Ca chua con la
nguyén liéu ché bién thanh nhiéu san phﬁm nhu ca chua c6 dac, nudc qua, nudc s6t,
tuong ca chua, tuong 6t, ca chua dong hop.

1.1.3 Dinh dudng trong qua ca chua

Ca chua 13 cdy rau an qua giau vitamin, carotene, amino acid, dudng va mudi
khoang [133, 153]. Theo s6 liéu cta Vién Dinh Dudng nim 2007 (bang phén tich
thanh phan héa hoc ctia Vién vé sinh dich t& Bo Y té), trong 100 g ca chua c¢6 94 g
nuée, 0,6 g protein, 4,2 g dudng, 0.8 g chit xo, 0,4 g tro, 12 mg canxi, 26 mg
photpho, 1,4 mg sat, cic loai vitamin B-carotene (393 pg/ 100 g), vitamin B1, B2,
PP, C (40 mg/ 100 g), vitamin K (7,9 pg/ 100 g ) cung cip dugc 20 kcal. Cac
vitamin, chat khoang d& hap thu gitup co thé ting cuong kha ning mién dich, phong

chéng nhiém tring.
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Céc vitamin trong qua ca chua khong bi mat di trong qué trinh ché bién, ndu
nuéng [119]. Trung binh khi tiéu thu 230 g ca chua s& dap tmg dugc 60% nhu ciu
hing ngay vé vitamin C ddi voi ngudi trudng thanh va 85% ddi voi tré em. Hodc
khi tiéu thy 100 ml nudc ép ca chua s& dap ung duoc 20% nhu ciu hiang ngiy vé
vitamin A. Ca chua c6 tac dung kich thich tiét ra nudc bot, dé tro gitip cho qué trinh
tiéu hoa cua co thé duge dé dang. Tiéu thu ca chua va nhitng san phdm ca chua c6
thé giam dang ké nguy co phat trién ung thu rudt, truc trang va da day [136].

Mot s cong trinh nghién ctru di cho thiy, ca chua c6 tac dung giam nguy co
mic mot s6 bénh ung thu [54], giam nguy co ung thu v, ung thu dai trang, ung thu
vom hong, dic biét 1a ung thu tién liét tuyén ¢ nam gidi [84]. Vi ca chua c6 chua
lycopene (3.025 pg/ 100g) va B-carotene - day 1a chét ¢ tac dung chong 6xy hoa rat
quan trong [92], ngan chin té bao ung thu, chong su hinh thanh cuc mau déng trong
thanh mach. Mot cudc khao sat cia cac nha khoa hoc Pan Mach trén 220 nguoi dan
ong co tién sir vé bénh tim mach va nhiig ngudi dan 6ng khée manh cho thay,
nhimg ngudi c6 ham lugng lycopene trong co thé cao sé it co nguy co mic cac bénh
vé tim mach [86].

Céac chat 6xi hoa manh duoc sinh ra qua hoat dong trao dbi chat, ché do sinh
hoat va ché d6 an udng s& phan tng véi cac thanh phan cua té bao nhu lipit, protein,
DNA va gay hu hong nd. Nhimng hu hong nay thé hién vai tro quan trong trong viéc
gdy ra cac bénh man tinh [62, 116]. Vi vay, ché do an giau trai cdy, rau (gom ca
chua) chira cic chit chong 6xi héa nhu vitamin E, vitamin C, carotenoid va
polyphenol gitp chéng ung thu, chéng vira dong mach, giam nguy co mic bénh
man tinh [48, 54, 63, 131, 155].

Mot s6 nghién ctru khoa hoc ciing da chimg minh, ca chua c6 tac dung giam
huyét 4p, giam luong cholesterol trong mau, tir 46 s& ngin chin duoc tinh trang xo
vita dong mach va cic nguy co dan téi dot quy.

Theo y hoc ¢b truyén, dn ca chua con co tic dung mat mau, 6n dinh gan, giai
nhiét, giai doc, rat thich hop cho nhimg ngudi bi chay mau chan ring, ngudi bi cao

huyét ap, nguoi c6 co thé nong nhiét. Ca chua céd tac dung nang cao sttc khoe,
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phong ngtra bénh tat co6 191 cho strc khoe cia moi ltra tudi. Vi vay, trong ché d6 an
ubng hang ngay ban nén sir dung déu din ca chua dé ché bién nhiéu dang mon an.
1.1.4 Nghién ciru vé di truyén ciy ca chua

Daniell va cs. (2006) da co ban hoan thanh nghién clru giai ma toan bo bo gen
luc lap cac loai Solanum bulbocastanum, Solanum lycopersicum (ca chua) trong d6
c¢6 phan tich, so sanh trinh tw gen hai loai néi trén v6i mot sb loai khac cing trong
ho Ca (Solanaceae). Két qua ndy 1a co so gitip cac nha nghién ciru c6 thé thiét ké
trinh ty DNA vung gidp ranh (flanking region) twong dong véi gen luc lap & hai dau
ctia gen chuyén dé chuyén gen vao luc lap ca chua.

Gan day, trinh tu bo gen ca chua lai “Heinz 1706” dugc giai ma, nhiing trinh
tu ndy duoc tap hop lai thanh 91 khung doc md, bao gdm 760 megabases (Mb) cta
gan 900 Mb bo gen, dugc xép ¢ 12 nhiém sic thé ca chua voi khoang 34.727 gen
mi hoa protein. Hau hét cac khoang tréng duoc gidi han ¢ ving gom céc trinh tu
1ap lai gén tam dong. Khi so sanh nhiing trinh ty bi mét hodc sép xép lai vo1 ca chua
hoang dai Solanum pimpinellifolium, cho thiy rang hai bo gen c6 sy giéng nhau
cao, chi khac biét 0,6% nucleotide. Gitta ca chua lai va ca chua hoang dai c6 60%
gen c6 su thay d6i dong nghia, chi khoang 40% c6 sy thay doi sai nghia bao gdom su
thay ddi “stop codon” ¢6 vai trd quan trong cho chirc ning gen [125]. Nghién ciru
giai ma nhitng bd gen nay gitp day manh nhiing nghién ctru vé di truyén chon
gidng thuc vat.

1.2 Tong quan vé virus viém gan (Hepatitis B virus - HBV) va vaccine in dwoc
tir thue vat

Virus gay viém gan thudc chi Orthohepadnavirus, ho Hepadnaviridae, la
nhing virus ¢ ai luc v6i té bao gan. Té bao dich ma virus huéng ti, xam nhap,
nhan 18n va gy ton thuong chu yéu 1a té bao gan. Céc virus viém gan déu c6 té bao
dich chung 14 té bao gan, nhung ching ¢ cau triic, dudng xam nhap va co ché lay
truyén khac nhau. Do vay, cho dén nay, cac virus viém gan chinh dugc chia ra nim

loaila A, B,C, D, E[3,5, 6, 7].


http://www.genome.clemson.edu/Publications/author/206
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HBV c6 kha ning ton tai cao trong diéu kién nhiét do khic nghiét va am uét.
Chuing c6 thé ton tai 15 nam & -20°C, 24 thang & -80°C, 6 thang & nhiét do trong
phong, va 7 ngay ¢ 44°C.

1.2.1 Pai cwong vé virus viém gan B (Hepatitis B virus — HBV)

Nam 1970, Baruch va cong su da phat hién khang nguyén Australia. Sau do,
khang nguyén Australia dugc xac dinh la khang nguyén bé mit cia hat virus va
nam 1976 dugc goi la HBsAg (Hepatitis B surface antigen) [3, 5, 6, 7].

C6 hai cach phan loai HBV: kiéu huyét thanh (Serotype) va kiéu gen
(Genotype).

-
1 S protein (S
, \/— protein (S)

< Y_ M protein (S + PreS2)

L protein
(S+PreS2+PreS1)

DNA

Polymerase (P)

Virus
viém gen B

Hinh 1.1 Ciu truc khong gian cta virus HBV [5, 6]

- Kiéu huyét thanh: C6 bdn yéu td mang tinh khang nguyén chinh duwoc phan
biét voi khang thé nhd sy nhan dién cac epitope khac nhau dugc dinh dang bai
khang nguyén bé mat - HBsAg. Tat ca cac subtype nay déu chtra yéu td quyét dinh

a’, duoc ma hoa boi cac amino acid tir 124 dén 147. Sy khac biét gitra cac subtype
1a do yéu té quyét dinh d/y va w/r do sy thay di tir K thanh R tai amino acid 122 va
160. Yéu t6 phu duoc thém vao dé phan biét 4 kiéu serotype loai ayw va 2 kiéu
adw. Nhu vay, hién c6 8 kiéu huyét thanh: adr, ayr, aywl, ayw2, ayw3, ayw4,
adw2, adw4. Con néu thém yéu té quyét dinh g+/g- duoc tim thay trong kiéu huyét
thanh adr thi HBV ¢6 9 kiéu huyét thanh [141].
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- Kiéu gen: Virus c6 8 kiéu gene (A-H) dua vao su khac nhau trén 8% cua toan
bo bo gen cia HBV hoic 4% trinh ty cia SHBs. Kiéu gen cia HBV phén b ¢ cac
chau luc va ving lanh thd khac nhau thi khac nhau. Sy khac biét giita cac gen c6
anh hudng dén tinh trang bénh, cac bién ching va kha ning dap ¢ng voi phuong

phap diéu trj va vaccine.

Bang 1.1 Mbi lién quan giita kiéu huyét thanh (serotype) va kiéu gen (genotype)
[93]

Kiéu gen Huyét thanh HBV

HBV
A aywl, adw?2
B aywl, adw?2
C ayr, adrq”, adrq’, adw?2
D aywz2, ayw3
E ayw4
F adw4

1.2.2 CAu tric ciia HBV

HBYV 1la virus mang DNA hai s¢i khong khép kin, cé trong lugng phan tur 1a 2
x 10° Dalton, duoc cu tao bai 3200 nucleotid. Vo capsid c¢6 hinh khéi dbi xtng, kich
thudc khoang 27 nm, vo ngoai day khoang 7 nm dugc ciu tao bai 3 protein cau tric:
protein 16n, protein trung binh va protein nhé; vé bao tao cho virus c¢6 hinh cau duong

kinh 42 nm (d6 1a hat Dane).

Hai sgi DNA bo gen co chiéu dai khac nhau: Chudi dai ndm ngoai c6 tinh
cuc am (-), tao nén mdt vong lién tuc cod chiéu dai ¢6 dinh 3200 nucleotide va gén
nhu khép kin, mi héa cho cac thong tin di truyén cua virus; chudi ngan nam trong
¢6 tinh cuc duong (+), chiéu dai thay doi tir 50-100% chiéu dai bo gen. DNA cua

HBYV khong phai xoan 2 vong nhu cac DNA cua cac virus khac ma chi xoan mot
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doan cubi va xép thanh hinh tron. DNA cia HBV khéng sao chép truc tiép thanh
mot DNA méi khi vao té bao gan ma sao chép qua budc tao ra mRNA dudi tac
dung cta RNA polymerase cta té bao gan. mRNA nay goi 14 tién genome - pgRNA,
chtra toan bo thong tin di truyén cua virus. Ttr pgRNA nay sé tong hop céac thanh
phan cua virion, va lac nay thi virion c6 enzyme reverse transcriptase dé sao chép tir

mRNA ra DNA cua hé gen (qua trinh phién ma nguoc) [3, 5, 6, 7].

pre-S2

Hinh 1.2 Cau tric b gen cua HBV [5, 6]

Trén DNA cta HBV c¢6 4 doan gen (S, C, P, X) tuong tng véi 4 khung doc
mé (ORF) nam gbi chong 1én nhau. Cac doan gen nay la ving ma hoa dé téng hop
céc protein cua virus nhu protein bé mat, protein cia 151, polymerase va protein X.
Protein duoc tong hop qua trung gian ctia cac mRNA, c¢6 chiéu dai thay doi lan luot
1a 2.1 kb, 2.4 kb, 3.5 kb va 0.7 kb. Trong d6: gen pre-S1, pre-S2 va S: tong hop
protein cua khang nguyén bé mat (HBsAQ); gen pre-C va C: tong hop protein cua
khang nguyén 15i (HBcAg va HBeAg); gen X: tong hop protein co tac dung chuyén
hoat héa (transactivation); gen P: tong hop polymerase.
1.2.21GenS

Gen S chia thanh 3 vung khac nhau: pre-S1, pre-S2, S; chiu trach nhiém ma
hoa cho cac protein 16p vo, tao ra khang nguyén bé mat HBsAg (hinh 1.2) [52, 142].
Ving S va pre-S2 c6 chiéu dai ¢ dinh trong khi dé ving pre-S1 c6 chiéu dai thay
d6i tiy theo ting type khac nhau [12].
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Ving S téng hop nén protein S (small) co trong luong 24kDa gdm 226
amino acid. Protein ndy gdm hai thanh phan 1a p24 va Gp27 (glycoprotein), day 1a
protein chu yéu vi chiém da s6 [12, 52, 142].

Ving S va pre-S2 tong hop protein M (medium) c6 trong lugng 33 kDa gém
281 amino acid. Protein nay gdm hai loai glycoprotein 13 Gp33 va Gp36 [52, 142].
Ving pre-S2 c¢6 vai trd gitp cho virus bam dinh va xdm nhap vao trong té bao gan
nho lién két véi mot loai albumin duoc tring hop trong huyét thanh nguoi. Pong
thoi, trén té bao gan ciing c6 cac thu thé gian véi albumin trung hop trong huyét
thanh ngudi pHSA (polymerized human serum albumin). Néu trén té bao gan thiéu
cac thu thé nay thi c6 thé 1am cho té bao gan c6 kha ning dé khang vai sy nhiém

HBV [12].

Ving S, pre-S1 va pre-S2 tong hop protein L (large) c¢6 trong lugng 39 kDa
gom hai loai protein p39 va Gp42 [52, 142]. Pay 1a ving chu yéu ma céc thy thé
trén bé mit cua té bao gan sé& lién két véi virus, giup virus xdm nhép vao trong té

bao.

Ca ba loai protein nay hién dién véi sb luong khic nhau trén bé mat cua
virion, trong d6 protein S chiém da sd. Protein M chiém 5 - 10% va protein L chiém

20% trong vo boc cua virion [12].

1.2.2.2. Khang nguyén bé mit virus viém gan B (HBsAg — Hepatitis B surface

antigen)

Céc khang nguyén bé mit luu hanh trong huyét thanh ngudi nhiém virus. Pa s6
13 cac hat hinh cau duong kinh 17 — 25 nm, thuong c6 sb luong khoang 10" hat/ 1
ml. Cac hat hinh sgi (hodc hinh 6ng) it hon, duong kinh 20 nm va nong do khoang
10" hat/ 1 ml hodc 1 wml. Huyét thanh cua nguoi mang HBV c6 ndng d6 virus
thép chtra khoang 10%/ml hat cAu HBs va céc soi HBs rit it hodc khong ¢o [3, 5, 6].

Céc hat cau va hat hinh soi chi chira lipid c6 ngudn géc tir ndi bao twong ciia ky

chu va céc protein bé mat cua virus nhung khong c6 nucleocapsid nén khong c6 kha
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ning gdy nhiém. Cac hat nay khong chira hodc chira it protein bé mit 16n, 14 protein
mang diém gan thu thé. Vi vy, cac hat virus phu khong gay nhiém, ciing khong c6

kha ning ngan tré nhiém virus [3, 5, 6].

Protein SHBs gidng ving S cia MHBs va LHBs. MHBs c6 mot ving pre-S2 &
phia ngoai. LHBs chtra pre-S2 & trong va pre-S1 ¢ ngoai. Vo ngoai bao mot capsid
gdm 240 tiéu don vi protein HBc. Cac HBc bao bo gen HBV DNA dai 3,2 kb,
enzyme primerase ciia DNA polymerase gin két dong hoa tri, protein kinase C va
protein s¢ nhiét hsc90. Cac dang soi HBs co cac protein twong ty nhu v ngoai
virion. Cac hat cau chira it LHBs. Cac hat HBs chira lugng nho lipid c6 ngudn gbc
tir ludi ndi bao twong ciia ky cht nam giira cac tiéu don vi protein. Bén trong LHBs,
cac vung pre S két hop véi protein sbc nhiét hsc70.

Céc soi HBs chira 3 polypeptid HBs khic nhau: protein 16n nhat (LHBs),
protein trung binh (MHBs), protein nhé (SHBs). SHBs 1 thanh phan nhiéu nhat va
MHBs 14 it nhét trong tat ca 3 hat protein vo cia HBV. LHBs thuong nhiéu hon
MHBs trong virion va trong cac soi, nhung it gip trong hat hinh cau HBs. Thanh
phan LHBs c6 thé xac dinh hinh thai cua hat HBs, trong khi thanh phan SHBs va
MHBs khong lam thay d6i hinh thai dang ké. Néu qué trinh doc ma bat dau tir ving
pre-S1 va tiép tuc dén hét ving S sé& tong hop protein LHBs. Ciing thé, sy tong hop
protein M va protein S 1an luot bat du tir viing pre-S2 va S. Cé ba protein cu tao
nén HBsAg [3, 5, 6].

Protein nhé (SHBs): SHBs chi chira vung S, trudc ddy dugc xem nhu 1a khang
nguyén Au, rat ky nuéc, co thé bi glycosyl hoa ¢ asp 146. Hai dang c6 va khong
glycosyl déu hién dién & ngudi mang HBV min, chira mot biéu vi (epitope) co tinh
khang nguyén cao, phan tich biéu vi c6 thé xac dinh kiéu phu HBV & nguoi mang
[3, 5, 6].

Céc kiéu SHBs phu: SHBs c6 cac kiéu phy di duoc xac dinh bang cac khang
thé. Quyét dinh a chung & tat ca cac ching phan 1ap HBs c6 tinh sinh khang nguyén
manh nhat. Céc quyét dinh kiéu phu khac 1a d hoac y va w hoac r. Tai vi tri 122,

quyét dinh d c6 mot lysine, y c6 mot arginine.
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Hinh 1.3 Ba vung cua gen S (S, pre-S1, pre-S2) va cac protein dugc cac gen nay
ma hoa [5, 6]

Putative Fuson  Subtype Deteamining
Sequence Domain
s 296 334

CRG. 19598
glycogdation - Asp 220

s 177 215

ORG990
201

4
glyoogidation- Asp 122 oo

ORG, 1
3219/1
i

: Preszd-lx T —
153

Hinh 1.4 Cu tric gen S va khdng nguyén bé mat (HBsAg) [5, 6]

Ciing thé, tai vi tri 160, quyét dinh w c6 mot lysine, r c6 mot arginine. Hon
nita, w lai phan chia thanh w1 dén w4. Mot alen kiéu phu khac da dugc xac dinh co
isoleucine hodc threonine & vi tri 126 cia SHBs. Gan day, viéc xac dinh chudi ma
DNA cua gen SHBs da xac dinh duoc nhiéu kiéu phu. ft nhat 7 kiéu gen xép tor A
dén G, khac biét hon 8 % trong chudi ma protein. Do quyét dinh a chung trong tat
ca kiéu phu SHBs c¢¢6 tinh sinh mién dich manh, nén khi dung SHBs lam thude

chung ngira, c6 thé gay bao vé chéo. Viée xac dinh kiéu phu chi c6 ich lgi dich té,
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tuy cling c6 mot vai khang thé trung hoa chuyén biét kiéu phu, nhu da sb cac virus
khac [3, 5, 6].
1.2.3 Vaccine an dugc tir thue vat

Déi v6i loai vaccine an duge, vao giira nhitng ndm 80, Roy Cutiss I1I va Guy
Gardinau (USA) dé xuét ¥ tuong chuyén gen DNA ngoai lai cua virus, vi khuan vao
thuc vat. Nam 1992 nha thuc vat hoc Boyce Thompson ¢ New-York c6 y tudng lam
vaccine ty nhién cho ngudi qua viéc an cac thuc phdm chuyén gen. Sau d6, nhiéu
thanh coéng khac vé vaccine thuc vét ciing duoc cong bd trén nhiéu loai cay khac
nhau nhu thudc 14, rau diép, ca chua, khoai tay, chudi. S6 lugng cac nghién ctru vé
vaccine an duoc gia ting da chimg to ddy 1a mot huéng nghién ciru dung dan va day
trién vong nham ning cao gia tri ctia cay trong bién doi gen trong viéc ngan chin sy
lay lan ctia cac bénh truyén nhiém & nguoi va dong vat, ciing nhu mo rong quy md
va pham vi phan phdi vaccine tdi moi noi trén thé gioi.
1.2.3.1 U'u diém ciia vaccine dn dworc tir thue vat

Trong s6 cac loai protein dinh hudéng san xuat tir dbi tuong thuc vat cé mot )
loai dugc nghién ctru theo hudng dung 1am vaccine dn duge. Viée san xuat protein
vaccine tir thuc vat, trong d6 c6 vaccine an duoc, c6 mot sd wu diém nhu sau:

- Tinh 6n dinh cao, d& bao quan va str dung: Cac khang nguyén biéu hién
trong thuc vat 6n dinh ngay & nhiét do0 phong hoac déng rudng do duogc san Xuét va
bao boc bdi cac md thuc vat ma cu thé dinh vi trong ludi ndi chat, thé Golgi hodc bé
mit té bao. Pay cling chinh 1 nhimg vi tri 1y tudng cho viéc biéu hién khang
nguyén. Nho tinh 6n dinh nay, cic khang nguyén tré nén dé dang bao quan va st
dung (ngay trong thuc vat) ma khong can giit lanh nhu cac vaccine dung dé tiém.
Théng thuong, ngay sau khi tinh sach, vaccine tiém duogc dong kho va van chuyén
tir noi san xuit dén noi tiéu thu thong qua “the cold chain”, mot chudi bao quan
lanh & quy mé qudc té, qubc gia va khu vuc hét strc phtc tap va tén kém. Trai lai,
néu san xudt vaccine an dugc thi chi can van chuyén va st dung ngay bo phan thuc

vat chira vaccine do [20, 104, 158].



31

- An duoc: Néu vaccine qua dudng miéng dung & dang tinh sach s& d& dang
bi duong rudt phan huy. Trai lai, vaccine trong thyc vat duge chinh mé thuc vat bao
boc, han ché dugc sy pha huy d6 va én dinh, bén virng trong co thé [104]. Vaccine
nay c6 thé an tuoi (qua, 14) hodc nau chin (hat, ct). Nhiéu nghién ciru cho thy, cac
khang nguyén vaccine duoc biéu hién hiéu qua & rau diép (14), khoai tdy (cu), ca
chua (qua) va ngd (hat). Xt Iy nhiét (khoai tdy, hat cai dau va hat ngii c¢bc) chi c6
tinh kha thi khi khang nguyén khong bién tinh ¢ nhiét do cao, vi du nau chin khoai
tay chira vaccine trong 3 phat 1am giam 50% thanh phan vaccine d6. Hién nay, c6
thé ing dung cong nghé ché bién thuc pham don gian dé tao thanh bot (ca chua)
tranh dugc hién twong théi nhiin hodc 1am kho hat ngii coc cho phép bao quan lau
dai (trén 1 nim) ma khong anh huong dén hoat tinh cta vaccine. Pé ting tinh hiéu
qua cua vaccine an dugc, nhirng nghién ctu theo hudng bao v¢ cac khang nguyén
trong hé thong tiéu hoa duge ting cuong. Chi yéu 1a nhd vao thanh té bao thuc vat
nhu nhitng "céi tai gidy cellulose” nho khong bi tiéu huy trong dudng tiéu hoa cua
nguoi va dong vat khong an cé.

- An toan: Vi vaccine duoc san xuét trong thyc vat 1a vaccine dudi don vi st
dung gen ma héa cho mot phan protein vo virus ma khong can dén virus song nhu
vaccine gidm ddc luc hay virus chét nhu vaccine bat hoat. Do d6, vaccine nay
khong tro lai thanh virus gay bénh cho nguoi va dong vat, dong thdi ciing tranh
dugc nguy co nhiém mam bénh tiém tang tir vaccine duoc san xuét tir hé thng
dong vat c6 vua [20, 104, 107].

- Vaccine an duoc kich thich san xuét khang thé cua hé théng thé dich hiéu
qua hon vaccine tiém: Hau hét cac vi sinh vat gdy bénh déu xam nhap vao co thé
qua bé mit nhay trong duong tiéu hoa, ho hdp va dudng tiét niéu. Nhitng con dudng
nay déu thudc hé thdng mién dich thé dich, noi tp trung nhimg mé c6 kha ning dap
g mién dich 16n nhét ciia co thé va 1a hang rao bao vé dau tién chdng lai nhimng vi
sinh vat d6. Pay ciing chinh 1 vi tri tac dong hiéu qua nhat clia cac vaccine an duoc

tu thyc vat [104].
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1.2.3.2 Phuong thirc sin xuit vaccine in dworc tir thue vat

- Bién nap bén vitng: toan bd gen cau tric cua khang nguyén dugc gan vao
vector thuc vat, sau d6 vector duoc bién nap vao té bao thuc vat thong qua trung
gian 1a Agrobacterium tumefaciens (hoic bang stng ban gen — gene gun) (hinh 1.5).
Cay chuyén gen dugc dung dé ly trich khang nguyén tai t hop hoic cho chudt an
truc tiép cac mé thuc vat (14, cu) dé danh gia kha niang tao mién dich [25, 178].

- Hé théng biéu hién biéu vi (epitope): Cac doan DNA c6 tinh khang nguyén
duoc gan vao gen ma hoa protein vo cuia virus gy bénh trén thuc vat. Sau khi giy
nhiém trén thuc vat, virus tai to hop s& nhan d6i va phat tan trong hau hét cac mé
thuc vat. Céac virus c6 biéu hién biéu vi ngoai lai trén bé mat duoc tinh sach va kiém

tra kha niang tao dap ung mién dich [25, 178].

Virus
trén Gan biéu vi (epitope) || Gy nhiém | TG
thye VAo protein vo cua Virus thue vat Phan lap cac
vat ) VOl Virus ha.l s
3 d bién déi “the kham”
25 Doan DNA ma hoa
2: fr, bicu vi (epitope) ‘
% Kiem tra kha nang
1 tao mien dich
Gen cau triic t

Bien nap plasmid nho
trung gian
Agrobacterium va tai
sinh cdy chuyeén gen

Ly trich khang
nguyen tai to hop

Cho chudt
thir nghiém
an

Hinh 1.5 So d6 san xuét vaccine an duoc tir thuc vat trén co s xay dung hé théng
biéu vi & virus gdy nhiém thyc vat va bién nap di truyén nhd vi khuan
Agrobacterium/ban gen [104]

1.3 Mt so nghién ciru & nwée ngoai va trong nuéc vé bién nap gen HBsAg tao

khang nguyén HBsAg trén thue vat

1.3.1 Nghién ciru & nwéc ngoai
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1.3.1.1 Trén cay ca chua (Lycopersicon esculentum Mill.)

Cung v61 nhiing nghién cru cia cidc nha khoa hoc trude do, Mason va cs.
(1992, 1994); Gao va cs. (2003) da bién nap thanh cong gen mi hoa khang nguyén
bé mit hepatitis B (HBsAQ) lién két v&i promoter CaMV35S vao cdy ca chua nho
Agrobacterium tumefaciens. Protein HBsAg cling dugc phat hién ¢ 1a va qua ca
chua chuyén gen bang phén tich ELISA.

Sau d6, Srinivas va cs. (2008) da thay d6i cau triic cia vector: Gen ‘S’ cua
virus hepatitis B dugc dong hoa vdéi tin hiéu HER (st dung C-terminal ER) va
promoter ubiquitin cua Arabidopsis hoac promoter EFE (ethylene-forming
enzyme). Két qua 1a murc biéu hién gen HBSAg cao & cdy con trong trong diéu kién
in vitro khi st dung promoter EFE. Ngoai ra khang thé don dong tao ra cao hon khi
gen ‘s’ dugc biéu hién v6i C-terminal ER. Nhung han ché ¢ nghién ciru nay 1a mirc
biéu hién HBsAQ thip & qua ca chua chuyén gen, do d6 co6 thé gia ting muc biéu
hién gen chuyén bang cach st dung promoter manh hon - promoter E8 - biéu hién
chuyén biét & qua.

Tuong tu, Baesi va cs. (2011), Li va cs. (2011) ciing bién nap thanh cong gen
HBsAg vao 14 mam ca chua nhd Agrobacterium tumefaciens. Cac dong cay chuyén
gen da dugc kiém tra su hién dién va biéu hién gen HBsAg bang phuong phap PCR,
dot blotting, ELISA. Qua ca chua duoc cho chudt an, két qua cho thiy co su dap
trng mién dich (oral immunization).

Nhu véy, nhitng két qua nghién ctru nay cho thay rang c6 thé san xuat vaccine
ré tién tir nhitng phan in dugc cua cdy trong phuc vu nhu hé thong vaccine cho
nguoi va dong vat vira don gian va hiéu qua cao.
1.3.1.2 Trén cac cay trong khac

Cdy khoai tdy (Solanum tuberosum)

Mason va cs. (2002) da tao thanh cong khoai tay chira protein HBsAg. Sau do
tién hanh thtr nghiém trén nguoi da tiém vaccine tai t6 hop san xuat tir nAim men.

Két qua kich thich kha nang mién dich & nguoi.
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Sau d6, Joung va cs. (2004) di chuyén gen tao protein bé mit S va pre-S2 sir
dung promoter ciu tric doi (double) gdm promoter CaMV35S va promoter patatin
tao biéu hién dic trung & cu (tuber-specific).

Két qua cho thay, muc biéu hién protein khang nguyén S va pre-S2 cao nhat
khi sir dung promoter patatin. Cac miéng khoai tdy (khéng nau chin) duoc cho
chuot an. Két qua cho thdy chudt co6 dap ttng mién dich sau 3 lan an (5 g/lan, an
cach tuan) va duoc tiém bd sung 0,5 pug vaccine san xuat tir nim men.

Mot s6 tac gia khac nhu Domansky va cs. (1995), Ehsani va cs. (1997), Sunil
Kumar va cs. (2005) ciing d& nghién ctru chuyén nap thanh cong gen ma héa protein
vo HBV vio d6i tuong ciy trong nay.

Ciy chuéi (Musa acuminata)

Mot trong cac loai cay trong dugc cac nha khoa hoc trén thé gidi quan tam dac
biét khi thuc hién nghién cttu chuyén gen HBsAg 1a ciy chudi. Vi twong ty nhu cay
ca chua, qua co thé duoc an truc tiép, khong can nau chin (protein khong bi hu
hong). Cac tac gia May va cs. (1995), Sunil Kumar va cs. (2005) da chuyén nap
thanh céng gen noi trén. Twong tu, Renuga va cs. (2010, 2014) ciing chuyén nap
thanh cong gen mé hoa tiéu don vi B toxin dich ta (CT-B) va protein duoc ghi nhan
& san pham qua qua mot s6 phan tich, kiém tra.

Cay dwa chugt (Cucumis sativus cv 'Swarnamukhi®)

Unni va cs. (2010) ciing chuyén thanh cong gen tao khang nguyén bé mat
hepatitis B trén d6i twong nay. Nhung luong khang nguyén trong cdy chuyén gen
thap, tac gia dé nghi thém tin hiéu SEKDEL (tin hiéu giir lai mang ludi noi chat) dé
gia tang tich liiy protein khang nguyén trong co quan chuyén biét.

Cay rau diép (Lactuca sativa L.)

Qua budc dau thir nghiém 1am sang Kapusta va cs. (1999) cho rang protein
HBsAg da kich thich tao anti-HBsSAg 19gG ¢ nguoi.

Nghién ctru ctia Pniewski va cs. (2011) c6 diém méi so véi nhitg nghién ctu

trude 1 c6 thé tao sy mién dich bang duong miéng vai luong nhd khang nguyén
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HBsAg biéu hién ¢ mé rau diép khang thudc diét co duoc lam lanh kho. Mo duoc
lam lanh khé (Iyophilized) ndy chuyén thanh dang vién, lugng khang nguyén S-
HBsAg duoc bao quan it nhit mot nim & nhiét dd phong. Hé thdng chon loc dwa
vao gen bar khang manh véi glufosinate, c6 thé giam ti 1¢ bién nap nhung bao dam
kha ning tai sinh cao ctia dong bién nap khi so sanh vé&i gen chon loc khang
kanamycin. Rau diép khang glufosinate thich hop dé diéu hoa an toan GMO va yéu
cau suc khoe, boi vi khong c6 gen chon loc khang khang sinh.

Cay thuéc ld (Nicotiana tabacum L.)

Cay thudc 14 13 ddi twong thuong duoc cac nha khoa hoc quan tdm trudc tién
trong nghién ciru vi thude 14 1a cdy mé hinh — c¢6 dap ung rat tot trong nghién ctu
nudi cdy phat sinh hinh thai va chuyén nap gen. Gen HBsAg lan dau tién duoc
chuyén nap va biéu hién thanh cong trén cdy thudc 14 [97]. Protein tinh khiét chiét
tach tir cay thudc 14 chuyén gen tao dap ung mién dich twong ty nhu vaccine duoc
san xuat tir ndm men [165]. Nudi cdy thu sinh khdi té bao huyén phu cay thudc 14
mang gen nay ciing dugc ghi nhan (theo huéng thu nhan sinh khdi chua protein tai
t6 hop quy mé phong thi nghiém) [159].

Mt khéc, thudc 14 12 cdy khong an duoc nhung cé ning suat sinh khdi 14 rat
I6n nén cac nghién ctru duoc xac dinh theo hudng chii yéu 1a tao cdy chuyén gen,
thu sinh khéi 14, chiét tach protein tinh khiét v4i lugng 16n 1am bo sinh pham ding
chan doan va lam vaccine.

Ngoai ra, gen tao khang thé (anti-HBsAg) ciing di dwoc chuyén nap thanh
cong vao ciy thude 14 va duoc chiét tach vdi quy mo 16n - dung 100 - 200 kg 14
[171]. Tuong tu, khang thé san xuat tir cay thudc 14 ciing dugc nghién ctu bai
Ramirez va cs. (2003). Pay 1a hudng nghién citu tao khang thé don dong tir ciy
trong thay vi nghién ctru tao khang thé tir dong vat.

Niam 2012, Pniewski da thanh cong chuyén gen M-HBsAg hoic L-HBsAg va
gen khang thudc diét co glufosinate vao thude 14. Khang nguyén gdm domain S,
pre-S1 va pre-S2 duogc két hop lai thanh hinh thac VLPs (virus-like particles). Két
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qua M-HBsAg duoc tong hop nhiéu hon so voi L-HBsAg. Diéu nay co thé do
khang nguyén bé mit trung binh thi bén hon trong té bao thuc vat gibng nhu hé
thdng biéu hién tai to hop.
1.3.2 Nghién ciru trong nwéc vé chuyén gen HBsAg

Tai Vién Sinh hoc Nhi¢t do1 (Phong thi nghi¢ém trong diém phia Nam vé
cong nghé té bao thuc vat), bude dau gen HBsAg di duoc sir dung dé chuyén vao
ciy ca chua (giéng F;) va thudc 14 (2007). Trén co s& d6, & luan 4n nay, ndi dung
nghién ctru duoc trién khai rong va siu hon trén gidng thuan TN412 va két qua da
dugc cong bd trén Tap chi Cong nghé Sinh hoc (2011) va Tap chi Khoa hoc va Phat
trién (2014). Chua ghi nhan dugc cong trinh cong bd ciia cac Vién nghién ctru va
truong dai hoc khac vé nghién ctru chuyén gen HBSAg vao ciy trong.

1.4 Cac cong trinh chuyén gen khac trén ciy ca chua

Virus hop bao ho hip (RSV) 1a mot trong nhitng mam bénh nguy hiém ¢ tré so
sinh va tré nho. Gen tao protein dung hop (F) RSV duoc biéu hién trong qua ca chua
chin dudi su kiém soat cta promoter E8 - biéu hién chuyén biét & qua. Véi qua ca
chua chuyén gen chin mién dich bang duong miéng (oral) & chudt cam tng tao
khang thé dic biét & huyét thanh va mang nhdy RSV-F. Ti 1é globulin mién dich
dugc tao ra trong phan ung mién dich cho thiy rang té bao T-helper loai 1 dugc
cam tng [140].

Nghién ctru cua Jani va cs. (2002) di phat trién vaccine an duogc tir ca chua
chdng lai dich ta. Toxin dich ta duoc tiét tir Vibrio cholerae bao gom tiéu don vi A
va B. Sau d6 gin vao receptor Gy;-ganglioside. Cay ca chua dugc bién nap véi gen
mi hoa tiéu don vi toxin B dich ta (CtxB) cung véi tin hiéu mang ndi chat dudi sy
kiém soat promoter CaMV 35S nhd Agrobacterium tumefaciens. Phan tich PCR va
Southern blot kiém tra sy c6 mit ciia gen CtxB & cdy ca chua chuyén gen. Phan tich
mién dich cua protein dugc chiét tir cay ching té c6 mat tiéu don vi toxin dich ta B

(CTB) gidng nhu CTB tinh ché tir V. cholerae. Ca 14 va qua ca chua biéu hién CTB
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mirc cao twong ung 0,02 va 0,04% protein tong s6. ELISA Gy, ching to CTB duoc
tao ra tir cAy gan dic biét véi thé nhan (receptor) Gyy-ganglioside.

Ngoai nhitng cong trinh nghién ctu trén, ca chua con dugc st dung tao
vaccine an dugc ddi v6i mot sb bénh khac nhu trong bang 1.2. Bén canh nhing
nghién ctru phat trién vaccine dn dugc tir ca chua thi nhitng nghién ctru dé ting kha
ning khang bénh, ting kha ning chdng chiu cta ca chua véi méi truong ciing duoc
quan tam (bang 1.3).

Bang 1.2. Nhitng cong trinh tao vaccine dn duoc & ca chua giup ngin ngira mot sb

bénh

Gen chuyén tao protein

Bénh

Tac gia

Khéng nguyén PfCP-2.9
B - amyloid (AB)
Interleukin (IL-12)
B-secretase (BACEL)

F protein

Protein dung hop F1-V
P1-2A3C, polyprotein cau
truc, P1-2A va protease,
3C tt FMDV

higA 2Al

Peptide tai to hop CTB-
UA

Proinsulin

Sot rét

Alzheimer (AD)

Lao phoi

Tang phan tng mién dich
Virus hop bao ho hap
Bénh dich

Tay chan miéng

Tiéu chay do rotavivus
Da day do Helicobacter
Pylori

Tiéu duong

Kantor va cs. (2013)
Youm va cs. (2008)
Elias-Lopez va cs. (2008)
Kim va cs. (2012)
Sandhu va cs. (2000)
Alvarez va cs. (2005)
Pan va cs. (2008)

Juarez va cs. (2012)

Li va cs. (2013)

Soltanmohammadi va cs.
(2014)

Khare va cs. (2010) da dua gen mannitol-1-phosphate dehydrogenase (mtiD)

ctia vi khuan dudi sy kiém soat promoter CaMV 35S vao cay ca chua nhd vi khuan
Agrobacterium tumefaciens. Cay ca chua chuyén gen thé hién tinh khang stress phi

sinh hoc. Trong phong lanh véi stress nhiét d6 (4°C), cay chuyén gen sbng sot trén
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48 h, trong khi nhitng cdy khong chuyén gen thi khong c6 kha ning sdng sot va chét

dan dan. Cay chuyén gen c6 kha ning chiu stress lanh ching t6 ¢6 sy giam dang ké

trong phong thich chit dién phan va ting peroxide héa lipid dugc kiém tra bang do

thanh phan malondialdehyde (MDA). Dudi diéu kién lanh, cdy chuyén gen ciing

ting dang ké hoat dong enzyme chng oxi hoa so véi cdy khong chuyén gen. Kiém

tra tinh khang kho han va min ciing phat hién cay chuyén gen c6 tinh khang cao

hon voi stress phi sinh hoc so véi cay khong chuyén gen.

Bang 1.3 Nhitng nghién ctru chuyén gen & ca chua cai thién kha niang khang bénh

va chong chiu vé1 moi truong bat loi

Gen chuyén

Bicu hién

Tac gia

Gen (CP) ma hoa protein
vo virus xodn 14 ca chua
(TLCV)

AmiRs (artificial micro
RNAS)

Cry2ADb

ech42 (endochitinase)

Chong bénh xoan 14 ca

chua

Lam im lang su phién ma
AV2/AV1 cua virus (tao
protein vo), chdng bénh
xodn 14 ca chua & New
Delhi

Lam chét 4u tring cta
Helicoverpa armigera va
Phthorimaea operculella
khi chung an cdy chuyén
gen nay

Khang nim (nhu
Fusarium oxysporum,

Verticillium dahliae)

Raj va cs. (2005)

Vu vacs. (2013)

Saker va cs. (2011)

Shah va cs. (2010)

Nhiing stress phi sinh hoc dic biét 1a 6 man va khé han 14 nhitng yéu té anh

huong chii yéu dén su sinh trudng va sinh san cdy trong. Trong thir nghiém dé phat
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trién ca chua c6 kha nang chiu dung man va kho han, mét doan DNA chtra gen
osmotin thudc 14 dugc kiém soat boi promoter 35S chuyén vao ca chua Solanum
lycopersicum nhd Agrobacterium tumefaciens. Dong bién nap duoc danh gia kha
nang chiu dyung stress d6 man va kho han bang phan tich sinh 1y ¢ thé hé T, va T,.
Su gin két va biéu hién ciia gen osmotin & cdy chuyén gen T, dugc kiém tra lai
bang lai Southern blot, RT-PCR va Northern blot. Thé hé con T, tir nhiing ciy
chuyén gen va khong chuyén gen duoc thir nghiém tinh chiu man va kho bang cach
dé vao muc stress NaCl khac nhau va khong cung cip nuée. Két qua tir nhitng kiém
tra sinh 1y hoc khic nhau ching t6 rang & cay chuyén gen mang gen osmotin tiang
tinh chiu dung stress man va kho khi so sanh véi cdy hoang dai. O dong chuyén gen
chtng t6 luong nude cao hon dang ké, luong chlorophyll, lwong proline va chiéu
rong 14 hon cdy hoang dai dudi diéu kién stress. Nhitng nghién ctru hién nay chiing
t6 rang sy biéu hién qua mic clia gen osmotin ting cudng chiu dyng stress man va
khé & cay ca chua chuyén gen [55].

Ngoai nhiing cong trinh nghién ctru trén, sy gia tdng tinh chiu stress phi sinh
hoc & ca chua con duoc ghi nhan & mot s cong trinh nhu trong bang 1.4.

Bang 1.4 Nhitng cong trinh chuyén gen & ca chua gia tang tinh chiu dung stress phi

sinh hoc
Gen chuyén Biéu hién Tac gia
SpMPK1, SpMPK2, Tang cudng chong chiu kho han  Li va cs. (2013)

SpMPK3 (mitogen-activated

protein kinases)

SIAREB Tang kha nang chiu man Hsieh va cs.
(2010)

ATHB-7 (Arabidopsis Chéng chiu kho han véi viée Mishra va cs.

thaliana homeodomain- giam mat dg va kich thudc khi (2012)

leucine zipper class | genes) khong.
MdVHA-B (subunit B of the Chéng chiu véi stress kho han, Hu va cs. (2012)
V-ATPase form apple) giam malondialdehyde (MDA),



BCcZAT12
ATHB-7

Gly I, Gly Il (Glyoxalase I,
Glyoxalase Il genes)
PtADC

AT-CBF1 (diéu khién bai
promoter cam ing RD29A)
SAMDC

CAPX (cytosolic ascorbate

peroxidase)
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tang muc proline tu do va hoat
dong H'ATPase.

Chéng chiu kho han
Chéng chiu kho han

Chiu man

Chéng chiu stress kho han

Chéng chiu lanh va c¢6 kiéu hinh
binh thuong

Tang tong hop polyamine va
tang chéng chiu nhiét do cao

Chiu nhiét d6 cao

Rai va cs. (2013)
Mishra va cs.
(2012)

Alvarez- Viveros
vacs. (2013)
Wang va cs.
(2011)

Singh va cs.
(2011)

Cheng va cs.
(2009)

Wang va cs.

(2006)

Pé don gian phuong phap chuyén gen nhd Agrobacterium tumefaciens, nhiing

thong s6 4nh hudng dén hi€u qua tai sinh va hi¢u qua chuyén gen trén ca chua duogc

khao sat. Yasmeen va cs. (2009), Jabeen va cs. (2009): da phat trién mot hé théng

cai tién bién nap va nhiing diéu kién tot dé chuyén gen thanh céng nho

Agrobacterium tumefaciens nhu tudi ciia mau ciy, loai mau cdy, thoi gian miu

dugc nhiém véi Agrobacterium tumefaciens, thoi gian déng nudi cdy, moi trudng

dong nuoi cay, thot gian tién chon loc.

Tuong tu, Sharma va cs. (2009), Chaudhry va cs. (2010), Afroz va cs. (2011)

cling khao sat nhitng di€u kién nhu thot gian tién nudi cdy mau voi acetosyringone,

lugng acetosyringone trong moi trudng nudi cay, moi trudng tai sinh choi va tién

chon loc sau nudi chung khong c6 tac nhan chon loc, mat d§ vi khuan, nong do

benzyl amino purine (BAP), zeatin va indole acetic acid (IAA).
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Nhu vy, dé tao ra nhitng ciy ca chua chuyén gen can phét trién hé thong tai
sinh va phuong phap bién nap hiéu qua nho Agrobacterium tumefaciens. Viéc str
dung promoter khac nhau cling anh huong dén su biéu hién gen & ciy ca chua
chuyén gen.

Krasnyanski va cs. (2001): st dung hai promoter khac nhau, CaMV 35S véi
trinh ty khong dich ma dau 5 tir alfalfa mosaic virus RNA4 va promoter chuyén
biét & qua chin E8. Ca hai promoter déu bat ngudn tir vector pB1121, dugc sir dung
trong chuyén gen ca chua. Lai Southern blot x4c nhan kha ning gin gen UidA vao
bd gen ca chua. Ca mé 14 va qua cua cdy chuyén gen mang gen UidA dudi su kiém
soat cia CaMV 35S/AMV thé hién hoat dong GUS, trong khi khong cé su bicu hién
nao duogc quan sat & mé 14 cia cdy chuyén gen mang gen UidA dudi sy kiém soat
(diéu khién) promoter E8. T4t ca qua tir nhiing ciy ca chua chuyén gen ¢ hai cach
thiét ké thé hién sy biéu hién gen uidA. Tuy nhién khi gen nay duoc diéu khién bai
CaMV 35S/AMV, mtc hoat dong cuia GUS thi cao dang ké hon khi dugc diéu
khién boi promoter chuyén biét & qua chin ES8.

Ngoai nhitng cong trinh chuyén gen vao nhan nhu da néu trén, hién nay, trén
thé gidi va trong nude dang rat quan tim dén cong nghé chuyén gen vao luc lap ca
chua vdi cac vu diém nhu han ché qua trinh phat tan gen, gen chuyén dwoc gin vao
vi tri chinh xac theo nguyén tac tai to hop twong dong giita gen vector va gen luc
lap, khong c6 hién tugng im ling gen va protein dugc tao ra & dong chuyén gen luc
lap cao 1én dén 46% protein téng s6 [10, 11]. O Vién Sinh hoc Nhiét doi, Nguyén
Thi Thanh va cs. (2009, 2012) d4 nghién ctru chuyén nap gen HIV-1 p24 vao lap thé
cdy ca chua (Solanum lycopersicum) cung vé&i gen chon loc aadA khang
spectinomycin va streptomycin duoc thyc hién bang cach ban gen vao 1a that va 1a
mam. Phan tich PCR gen aadA va gen HIV-1 p24 cho thiy c6 su c6 mit cua bing
DNA khuéch dai twong tng 250 bp, 700 bp trong cac dong ca chua chuyén gen. Ky
thuat Southern blot phan tich gen HIV-1 p24 tai t6 hop trong bd gen lap thé cay ca
chua & dang khong ddng nhit (heteroplasmic) vi cho hai bing DNA khuéch dai
tuong ung 5,8 kb cta lap thé chuyén gen va 3,5 kb cuaa lap thé khong chuyén gen.
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Huéng nghién ctu chuyén gen vao luc lap tao protein khang nguyén dung lam
“vaccine an duoc” 13 van dé can duoc quan tam do cac uu diém nhu d3 néu trén dic
biét tao duoc lugng 16n protein.

1.5 Cu triic vector dung trong bién nap gen trén déi twong ca chua

Promoter: thuong st dung promoter CaMV 35S tao su biéu hién tam thoi
(transient) va 6n dinh (stable) ciia gen chuyén trong cdy chuyén gen. Gen chuyén
duoc biéu hién & tat ca cac mo, khong phu thudc vao giai doan phat trién cua cay va
vi tri mo trén cay [166].

Chiéu dai cta promoter 35S dugc mé ta bai Odell va cs. (1985) 1a doan trinh
tu nucleotide tir -941 dén +9 va c6 hiéu qua biéu hién tuong tu khi so sanh véi doan
trinh tu nucleotide tir -343. Promoter bao gdm upstream -343 dan dén sy biéu hién
cao cua ciy chuyén gen [44]. Hai domain cha yéu, domain A va domain B, duoc
xac dinh 13 quan trong cho kiém soat sy biéu hién gen [21]. Domain A (tir -90 dén
+8) bao gdm ving promoter rat nho (-46 dén +8) va domain A1 mét trinh tu hoat
hoa nam giita doan nucleotide tir -90 dén -46 va gin véi trinh tu asf-1. Domain B
(tir trinh tu nucleotide -343 dén - 90) gém 5 subdomain, B1 dén B5. Su két hop
khac nhau ctia subdomain B va domain A dan dén su biéu hién GUS khac nhau &
giai doan som va trudng thanh trong su phat trién thuc vat [22].

Ngoai ra c6 thé stir dung promoter chuyén biét trén qua chin: promoter E-4,
E-8 va 2A11 [166]. Trong trinh tu cua promoter E-8 chira “hop” TATA, CAAT va
CCAAT. Yéu t6 cis c6 lién quan dén sy phat trién va sy chin ctia qua. Yéu té phan
mg voi ethylen (ERE) 1a mot motif gdm 8 bp ATTTCAAA & trinh ti -834 dén -
841 va -991 dén -997. Promoter nay biéu hién gen chuyén khéng chi ¢ co quan
chuyén biét ma con & loai thyc vat chuyén biét (vi du: khi chuyén gen HBsAg va
promoter E8 vao thudc 14; gen chuyén khong biéu hién & mé 14, hoa va hat [65].
Nhung khi duoc chuyén vao ca chua, gen chuyén duoc biéu hién & qua ca chua
chin; con & hoa va qua non ciing ¢6 su biéu hién v6i ham luong it) [181].

Promoter chuyén bi¢t & qua khdéi dong gen lién quan sy chin ctia qua, 1-

aminocyclopropane-1-carboxylate (ACC) oxidase, dugc mo ta va phan lap tr tao
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[19]. Vung trinh ty nucleotide tir -1966 dén -1159 tir vi tri bat diu phién ma c6 thé
diéu khién su biéu hién gen chi thi GUS lién quan sy chin trong qua ca chua [19].
Promoter chira mot motif chiu trach nhiém trong phan tng vai ethylene. Trong ca
chua chuyén gen, promoter ACC oxidase diéu khién su biéu hién chuyén biét gen
chuyén & qué ca chua chin va gen chuyén khong hoat dong & bat ki mé khac va qua
xanh [144].

Promoter PDS & ca chua 1a mét don gen nam trén nhiém sic thé sb 3, bao
gdm 15 exon xen k& 14 intron, mdt trong nhitng intron ndy ndm & ving 5 khong
dich ma. Theo su sép xép intron - exon thé hién & hinh 1.6, su phién ma bét dau tai
nucleotide +561, trinh ty hop “TATA” nam trudc (upstream) vi tri ndy. Cé thé
promoter ndy cing véi trinh ty upstream c6 lién quan dén sy diéu hoa phién ma
PDS trong sudt qua trinh chin ciia qua. Gen chuyén duoc diéu khién béi promoter
PDS chira trinh ty tir -1530 dén +564 (bao gém yéu tb cis va ving 5 khong dich
mi) can thiét cho sy biéu hién cao cua gen chuyén va nhitng gen lién quan dén sy

hinh thanh sic lap [30, 95].

NH, COOH
H EE E EHE

—— T
T
)
’-U

1.0 kb

Hinh 1.6 Ciu trac gen PDS & ca chua [95]
H: Hind III; E: Eco RI; P: Pst I; hop to den (m): exon; NH, va COOH: dudéi amino va
carboxy ciia protein; miii tén (-): bdt dau cDNA
PDS 1a mét trong nhiing enzyme quan trong nhat va can thiét trong con duong
sinh tong hop carotenoid, xuc tic chuyén ddi phytoene thanh {-carotene. Gen PDS
dugc biéu hién cao nhat & qua chin va thip nhét ¢ 14. Su gia ting biéu hién gen PDS

lién quan dén sy tich lity lycopene va carotenoid [162].
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Gen chon loc: Gen chon loc gitip phan biét gitra mé dugc chuyén nap gen va
mo khong chuyén gen. Thyc vat khong cé gen khang khang sinh ty nhién. M6 dugc
bién nap gen chta gen chon loc nén sdng sét trén moi trudng chon loc chira khang
sinh, trong khi dé nhiing té bao khong dugc bién nap gen khong co gen khang
khang sinh s& chét trén moi truong chon loc. Gen khang khang sinh thudng dugc st
dung la gen khang hygromycin, kanamycin (st dung & thuc vat); gen khang
gentamycin, rifampicin (st dung & vi khuan).

Gen chi thi gusA (uidA): gen intron-gusA khéng biéu hién hoat dong GUS &
té bao Agrobacterium tumefaciens nhung khi dugc chuyén vao té bao thuc vat gen
nay sé& tao enzyme glucuronidase — khi phan tng véi co chét glucuronide s& cho san
pham c6 mau xanh cham indigo dic trung [15, 110].

1.6 Mot so yéu to anh huwéng dén hiéu qua bién nap gen dung Agrobacterium
tumefaciens & ciy ca chua

Ca chua 1a mot trong nhitng cAy rau dn qua quan trong trén thé giéi va cé
sinh khbi qua cao. Vi vay, cdy nay dugc chon loc trong nghién ctru, né c6 thé dugc
st dung trong nong nghiép phan tir &é nang cao kha ning san xuét protein tai té hop
nhu san xudt vaccine v6i nhiéu thuan loi nhu ré tién, an toan sinh hoc, san xuat
rong, d& phan phdi [20, 104, 107, 158, 159].

Hiéu qua bién nap gen thay ddi chiu anh huéng ciia nhiéu yéu t6 chi yéu:

1.6.1 Dong (strain) A. tumefaciens: Hiéu qua bién nap s& thay do6i khi sir dung
dong A. tumefaciens khac nhau. Trong 3 dong A. tumefaciens (LBA4404, EHA105
va C58), dong A. tumefaciens LBA4404 duoc chimg minh phil hop nhat va sir dung
trong hau hét thi nghiém bién nap gen [20, 58, 60, 65, 89, 94, 122, 133, 152].

1.6.2 Tudi ciia miu: Mau dugc ldy tir hat ndy mam 1 tuan tudi cho két qua t6t nhat,
mAau 2 tuan tudi cho ty 18 chdi bién nap va tai sinh it hon so véi 1 tuan tudi, trong
khi mau 3 tuan tudi cho ty 1& chdi bién nap va tai sinh thap nhat. Nhu vay, tudi cia
mAau anh hudng dén sy bién nap cling nhu hiéu qua tai sinh. Gia ting tudi ciia miu
dan dén giam dang ké kha ning tai sinh ciing nhu chdi duoc bién nap c6 thé do sy

x0 cung mo thuc vat [180].
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1.6.3 Loai miu: Cac loai mau khac nhau nhu mé phén sinh ngon, tru 14 mam, 14
mam anh hudng dén tan sd bién nap ciing nhu hiéu qua tai sinh. Schutze va
Weiczorrek cho rang try 14 mam khong hiéu qua bang 14 mam trong su tai sinh chdi
chuyén gen. Cac nghién ctru trén thé giéi vé bién nap gen & ciy ca chua ciling sir
dung 1a mam nhiéu hon tru 14 mam va 14 that. Vi khi khao sat vé thoi gian hinh
thanh mo seo, thoi gian hinh thanh chdi va hiéu qua tai sinh choi thi 14 mam co biéu
hién tot hon (c6 hiéu qua tai sinh chdi cao nhat; thdi gian hinh thanh mé seo, chdi
som nhat; s6 luong choi hinh thanh trén mot mau 14 mam nhiéu nhét) [115, 42]. Tuy
nhién, su chon lya loai mau phu hop tiy thude vao kiéu gen khac nhau [180].

1.6.4 Mdi truong tién nudi cAy: Moi truong MS + Zeatin 1 mg/L + IAA 0,5 mg/L:
ty 1& chdi tai sinh cao hon khi so sanh v&i moi truong MS. Moéi trudng tién nudi ciy
anh huong dén ty 18 tao chdi va sy bién nap. Piéu nay chung to thanh phan moi
truong tién nudi cdy ting cudng sy tai sinh cling nhu sy bién nap. Ngoai ra, thoi
gian tién nudi cdy ciing anh hudng dén hiéu qua bién nap gen. Thoi gian nay duoc
ghi nhan & cic cong trinh nghién ctru trén thé gidi tot nhat 1a 48 gio [20, 55, 89,
111, 132, 180].

1.6.5 Mdi trwong tai sinh: Moi trudng tai sinh va bién nap tot nhat véi nong do BA
1,0 mg/L, ndng d6 BA 1,5 mg/L ty 1¢ tai sinh va bién nap it hon. Sy ti sinh va bién
nap cao nhat dugc thu nhan & Kinetin 2 mg/L + IAA 0,8 mg/L; Zeatin 1 mg/L +
IAA 0,5 mg/L (ddy ciing 1a méi trudng tao ré tot) [180]. Nong do Zeatin c6 thé thay
d6i (0,5 mg/L hoic 2 mg/L) ciing cho két qua cao tiy thudc vao kiéu gen khac nhau.
Trong mdi trudng tai sinh c6 bo sung zeatin, chdi hinh thanh truc tiép, nhung khi
trong moi truong tai sinh co6 bd sung BA thi chdi duoc hinh thanh gian tiép thong
qua giai doan hinh thanh mo se¢o [115].

Nhu vy, da c6 kha nhiéu két qua nghién ctru trén thé giéi vé xdy dung hé
thong tai sinh in vitro trén cay ca chua, tuy nhién c6 thé nhan thay viéc xac dinh méi
truong nudi ciy thich hop nhat (bao gom thanh phan khoang, chat diéu hoa sinh
truong) co khac nhau tuy yéu té giéng (kiéu gen cua cay - plant genotype) ké ca

mot s6 yéu té khac nhu tudi/trang thai sinh 1y ciia mau nudi cay. Do vay, nodi dung
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cua luan 4n can khao sat anh huéng cia cac yéu té noi trén dén kha ning tai sinh
cdy in vitro trén dbi twong gidng cu thé sir dung trong nghién cuu.

Xét ¢ khia canh nghién cttu chuyén gen, tan sé bién nap gen ciing chiu anh
huong I6n bai kiéu gen (giéng) s dung. Do vay, nghién ctu tai sinh in vitro truéc
d6 tao co s& cho nghién ciu bién nap gen va dé tai mang tinh méi khi st dung
gidng ca chua chua duoc nghién ctu bién nap gen noi chung va gen HBsAg ndi
riéng trén thé gidi cling nhu & trong nudc. Trén thé gidi, chua ghi nhan dugc cong
trinh céng bd tao protein khang nguyén HBsAg qua diéu khién bai hai promoter
PDS va T7 ¢ ca chua.

1.6.6 Thoi gian nhiém khuan: Khi gia ting thoi gian nhiém khuan thi tan s bién
nap ciing gia ting. Thoi gian nhidém khuan ngan khong c6 lgi cho su bién nap. Tuy
nhién voi thoi gian nhiém khuan qua dai din dén su sinh truéong qua mic cia
Agrobacterium va c6 hai dén mau [89].

1.6.7 Mét @9 vi khuan: Ty 1é miu chét c6 mdi quan hé v6i mat do vi khuan. Tan sd
bién nap duoc gia ting khi mat d6 vi khuan ting nhung trong giéi han vi mat do
Agrobacterium tumefaciens cao hon c6 thé dan dén phan ung qua nhay cam
(hypersensitive) cia mau. Vi vdy, mat do vi khuan thich hop (khac nhau tuy theo
dong A. tumefaciens str dung trong thi nghiém bién nap gen) s& phat huy hiéu qua
bién nap va giam sy sinh trudng qua mic cua Agrobacterium tumefaciens [89, 111,
179].

1.6.8 Pong nudi ciy (co-cultivation): Trong giai doan dong nudi cdy, vi khuan
bam vao mau, xay ra su chuyén va gén két doan T-DNA vao bod gen té bao thuc vat,
giai doan ndy c6 thé nhanh hon khi bd sung vai thanh phin vao méi trudng dong
nudi cdy. Nhiing két qua thi nghiém ching t6 thoi gian dong nudi cay cho sy biéu
hién ctia gen chi thi (vi du GUS) cao nhét 1a 2 ngay vi néu thoi gian dai hon (3
ngay) cé thé gy ra sy sinh truong qua mirc cia A. tumefaciens dan dén lam hu
hong té bao thuc vat va tan s6 chuyén gen thap. Con néu thoi gian ngan thi c6 thé
ngin sy gia ting té bao A. tumefaciens, giam hoat dong vung vir ctia nd va tan sb

chuyén gen thap [20, 65, 89, 132, 180].
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1.6.9 Phan tir tin hiéu: Cac phan tr nay lam nhiém vu cam Gng gen Vir cua vi
khuan nhu néng d6 hop chét phenol acetosyringone (As). As duoc chimg minh gia
tang su bién nap nhd Agrobacterium tumefaciens & cac loai thue vat [89]. Nong do
As gia ting hiéu qua bién nap & ca chua tir 100 -200 pM/L, tuy ching vi khuan st
dung (vi du 200 pM/L As ddi voi dong Agrobacterium tumefaciens LBA4404, 100
uM/L As déi v6i dong Agrobacterium rhizogene DCAR-2).
1.6.10 Giai doan tién chon lgc: Sau khi df)ng nuoi céy, giai doan tién chon loc rat
quan trong. Khong c6 callus hodc sy sinh truéng chdi duge ghi nhan khi tién hanh
chon loc ngay sau khi dong nudi cdy. Méi truong chon loc chira cefotaxime 500
mg/L, cho phép su phén chia té bao va hinh thanh callus trude khi chon loc, dan dén
tai sinh chdi tir mau tot hon. Khoang thoi gian nay tét nhat 1a 7 ngay, néu thoi gian
nay kéo dai hon nira, ty 18 mau duoc chon cao hon nhung hiéu qua bién nap thap
hon, ¢6 thé do su sinh trudng cia nhitng té bao khong duoc bién nap trong qué trinh
tién chon loc.
1.6.11 Nong @ khang sinh cefotaxime: O nong do thich hop, cefotaxime ding
kiém soat sy sinh trudng qua muc cta vi khuan va khong anh hudéng dén su hinh
thanh callus va sy tai sinh 12 500 mg/L. Liéu qua cao dan dén miu chét va khong co
su hinh thanh callus va sy tai sinh [20].
1.6.12 Anh huéng ciia promoter I1én sy biéu hién GUS: Dua trén phéan tich hoa
md GUS, hoat dong GUS dugc phat hién & 14, than, hoa va ré cua cay chuyén gen, O
d6 gen chuyén duoc khoi dong bai CaMV 35S/AMV. Khong c6 sy nhuém mau
GUS duoc quan sat & cdy khong chuyén gen hay bat ky mo sinh dudng va mé canh
hoa ctia cdy chuyén gen mang gen chuyén dugc khoi dong bai promoter E8. Phat
hién nay cho thiy rang E8 1a mot promoter chuyén biét qua va khong cho phép biéu
hién gen ¢ bat ky mé sinh dudng va hoa [65, 181].
1.7 Chuyén gen gian tiép nho Agrobacterium tumefaciens
1.7.1 Uu diém ciia phwong phap chuyén gen nho Agrobacterium tumefaciens

Su chuyén DNA nho A. tumefaciens 13 mot phuong phép bién nap thuc vt

tu nhién va phuong phap nay dugc sir dung nhiéu dé tao ca chua bién do6i gen biéu
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hién protein khac nhau nhu protein beta amyloid trong vaccine chéng bénh
Alzheimer. St dung A. tumefaciens c6 mot sb thuan lgi so véi phuong phap chuyén
gen khac nhu: it tbn cong stc, chi phi, d& thyc hién, khéng doi hoi thiét bi tinh vi,
¢6 hiéu qua bién nap va kha ning gen chuyén duoc gan vao bd gen ciia thuc vét cao
[15, 16, 64, 81, 126]. Phuong phap chuyén gen nay gitp tai sinh mo, cdy chuyén
gen mot cach nhanh chéng khi so sanh véi cic phuong phép chuyén gen truc tiép
khac [114] va ciing cho phép chuyén mot doan 16n DNA vao té bao thyuc vat voi vi
tri chinh xac, it xay ra su sap xép lai doan DNA dugc chuyén [15, 33, 81, 145, 150].
S6 luong ban sao gen chuyén duoc gin vao bd gen té bao nhan it hon so véi
phuong phéap ban gen [61, 64, 66, 81, 85, 150, 169] va gen chuyén duoc biéu hién
6n dinh qua cac thé hé con theo ti 1¢ phan ly cia Mendel [33, 150, 111], it c¢6 sy im
ling gen chuyén [64] .

1.7.2 Co ché xam nhip ciia Agrobacterium tumefaciens vao té bao thwe vat
[103]

Trong giai doan dau tién, su gan két giita Agrobacterium va té bao cay bi
thuong duoc kiém soat bai hai loci “virulence” cta vi khuan (chvA va chvB) dinh vi
trén nhiém sic thé cua vi khuan, khong co trén Ti plasmid. Gen chvA va chvB chi co
thé duoc két gin khi Agrobacterium ¢ gan céc té bao ciy bi thuong. Nhirng té bao
ciy bi thuong tiét ra nhitng phan tir c6 tinh chat tin hiéu, lam cho gen & trong ving
vir cia Ti plasmid tr& nén hoat dong. Po6 1a nhitng hop chat phenol nhu:
acetosyringone (AS) va a- hydroacetosyringone (OH-AS). Ngoai ra,
monosaccharide, nhu glucose va galactose, cling dugc ching minh gay su kich hoat
gen vir, khi acetosyringone khong c6 hoac co6 vai lugng it [2].

Pé bat dau con dudng truyén tin hiéu, hop chat phenol thuc vat twong tac véi
VirA. Su tuong tac nay co thé truc tiép hodc gian tiép thong qua hai protein dugc ma
hoa do gen trén nhiém séc thé, P10 va P21; trude tién P10, P21 gén v6i tin hi€u hop
chét phenol va sau d6 truyén dén virA. Trai lai, su cam Gng gen vir boi dudng ludn
xay ra gian tiép thong qua protein gin voi galactose/ glucose dugc ma hoa tir gen

nhiém sac thé, ChVE, twong tic v&i virA va truyén tin hiéu [168, 172].
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1.7.2.1 Hinh thanh mgt mobile T- DNA copy, T- strand

Sy biéu hién gen vir ddn dén hinh thanh mot ban sao T-DNA soi don, sau d6
chuyén vao trong té bao chu. Ti plasmid khac nhau c6 thé mang sb lwong va kich
thudc T-DNA khac nhau. Vi du Ti plasmid nopaline chirta mot T- DNA (single)
khoang 22-kb trong khi Ti plasmid octopine mang 3 T-DNA ngin hon 13, 1,5 va
7,8 kb ma duoc chuyén mot cach doc 1ap voi nhau.

Sy hinh thanh T- DNA bét diu ¢ RB T-DNA, tiép tuc theo huéng 5 dén 3
va két thac & LB. Phuc hop protein VirD2 va VirDl c6 chic ning nhu
endonuclease, gan vao Ti plasmid siéu xoan tai bo T-DNA, giai phong va tao khe
(nick) trén soi antisense T-DNA giita base thit 3 va tha 4 cia bo T-DNA. Khi
VirD2 va VirD1 bi gi61 han, su tao thanh soi T ¢c6 thé dugc tang cuong bdi protein
khac, Vircl. Sau phan ung tao khe, VirD2 gén dau két thuc 5 cua sgi T va boc 16
dau 5 cua soi antisense tai khe bo trai. Két qua T- strand sau d6 bi giai phong trong
khi co ché tong hop DNA vi khuén stra chira gap (chd trdng) giita bo trai va phai
ctia soi antisense. VirD2 gan vé&i khe bo trai trén Ti plasmid c6 thé sau d6 han gin
nick nay, khoi phuc lai Ti plasmid nguyén ven. Phan tir VirD2 van gin voi T-strand
trong sudt qué trinh n6 vao té bao thuc vat nhu tin hiéu di chuyén va bao vé no.
VirD1 khong con gin véi T-strand co thé bi gidi han khe by T-DNA [45, 177].

Pé thuan loi cho qué trinh nay, phan tr T-strand phai duoc ngan khoi sy bat
cap tro lai voi soi sense. Vi vay, T-DNA mdi tao ra hoic s& duoc di chuyén vao
trong té bao chu thuc vat dong thoi v6i su thdo ra (unwinding) hoic giéng nhu hé
thong sao chép DNA prokaryote, dugc bao vé bai protein gain DNA soi don (SSB).
T-DNA tich lily trong A. tumefaciens cam tmg gen Vir, ngay ca khi khong c6 té bao
nhan thuc vat. VirE2 da dugce chimg minh gan véi ssDNA. VirE2 dong goi ssDNA
thanh soi hinh try, rdng. Nhiéu phan tich nhitng soi nay cho thiy ring mot soi T dic
biét nopaline 22 kb s€ chira 1176 phan t& VirE2 va c¢6 duong kinh vong ngoai 12,6
nm. Vi vay, VirE2 dugc cho 1a vo soi T [172].
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1.7.2.2 Co ché di chuyén phirc hop T

Sy van chuyén phirc hop T xay ra boi hé thong secretion type IV [29, 69]. Hé
thong type IV thudng chira trén 12 protein, hinh thanh hai thanh phan chtc ning:
mot filamentous pilus va mot phirc hop van chuyén dé dwa co chit qua mang té bao.
Trong A. tumefaciens hé théng van chuyén type IV dugc tap hop tir nhitng protein

duoc ma hoa bai gene vir D4 va operon VirB véi 11 khung doc mo [172].
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Hinh 1.7 Co ché xam nhap ctua T-DNA Agrobacterium tumefaciens vao té bao thuc
vat [168]

Thanh phan pilus cta hé théng van chuyén phirc hop T dd dugc quan sat trén
bé mat té bao A.tumefaciens cam tng vir. Vé mit cau triic, virulence pilus nay hau
nhu bao gém hai protein, VirB2 va VirB5. Vé mit chtc nang, pilus VirB duoc cho
rang tiép xuc (sense contact) voi té bio nhan thuc vat va chuyén thong tin nay dén
phtc hop van chuyén dé bit dau chuyén (export) phtrc hop T.

Phtrc hop van chuyén thi bao gom protein VirB khac nhau va VirD4. Trong

ciu trac nay, VirB1 duoc cho rang sir dung trong hoat dong transglycolsylase dé



o1

pha huy peptidoglycan vi khuin dé chuén bi vi tri cho phirc hop van chuyén trong
v6 vi khuan [168].

1.7.2.3 Sw gin T-DNA

Ngay khi vao trong nhan, phtrc hop T gin vao nhiém sic thé thuc vat. Boi vi T-
DNA khong ma héa enzyme can cho hoat dong gin chén, protein VirD2 va VirE2
va/ hodc nhitng nhan td trong nhan té bao chu thuc hién hoat dong nay. Bén canh
hoat dong ligase, VirD2 chtra hai motif trinh ty amino acid li€én quan dén qua trinh
gin C- terminal ® domain dé hoat dong integrase [168]

1.8 Mot s6 phwong phap tao thuc vat chuyén gen an toan sinh hoc khong c6
gen chon loc (marker-free) [135]

Phuong phép truyén thong dé sang loc té bao va cdy chuyén gen phai dya vao
su biéu hién gen chon loc khang khang sinh hoac thudc diét co hodc gen chi thi.
Gen chon loc duoc st dung phd bién nhét 13 gen khang khang sinh (gen nptll, hpt),
san pham cua nhitg gen nay cho phép cay hoic té bao duoc bién nap sinh truong
trén moi truong chon loc. Tuy nhién, sau khi chon lgc, sy ¢c6 mat ciia gen danh dau
(marker) trong cdy dugc bién nap tré nén khong hiru ich va anh hudng ctia gen nay
c6 thé khong tién doan dugc hodc co tiém ning rat nguy hiém. Boi vi sy thu tinh
chéo, su chuyén gen theo chiéu ngang (horizontal), su lan truyén khong kiém soat
cua gen chon loc trong quén thé thuc vat trong tu nhién co thé xay ra. Co thé su
chuyén gen khang khang sinh theo chiéu ngang dén dong vat va vi sinh vt trong
rudt nguoi va su chuyén gen khang thudce diét co theo chiéu doc dén co duoc xem
nhu van dé chinh vé an toan sinh hoc cdy trong bién doi gen.

Hién nay van dé duoc dit ra 13 phat trién k¥ thuat dé tao ra cdy chuyén gen
khong c6 “genetic waste” nhu gen chon loc hodc gen chi thi. Dé loai bo nhitng gen
nay ra khoi cay trong, nhidu phuong phap méi dugce dua ra dé tao cy trong bién doi
gen khong co gen danh ddu (gen chon loc, gen chi thi) (hinh 1.8) nhu: dong bién
nap gen danh ddu va gen muc tiéu, sir dung yéu t6 chuyén vi, ap dung sy tai to hop
vi tri ddc biét dé loai bo gen danh dau khoi bd gen cdy trong chuyén gen, phuong

phap sang loc tryc tiép dong bién nap [34, 56, 82, 91, 100, 112, 134, 148, 156].
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1. Pong bién nap

/ \

Str dung 2 plasmid Str dung 1 plasmid
mang vai T-DNA

2. Chuyén vi (Ac/Ds)

/ N\

Chuyén gen muc tiéu Loai bo gen chon loc
(hé thong MAT)

3. Tai t6 hop vi tri dic biét

e N

Hé théng Cre/lox Hé théng FLP/FRT

Hé thong R/RS

4. Phuong phép sang loc truc
tiép dong bién nap

N N

Sang loc tryc tiép Sang loc truc tiép
dong bi€n nap su dong bién nap bang
dung PCR su phat hién san

pham gen muc tiéu

Hinh 1.8 Cac phuong phép tao cay trong bién doi gen khong c6 gen danh dau [134]
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CHUONG 2
VAT LIEU - PHUONG PHAP NGHIEN CUU

V6 trung hat gidng ca
chua va nuéi cay in

17 vitro thu 14 mam —l

Khao sat kha nang tai sinh Khao sat anh huong cuia kanamycin
chdi in vitro tir 14 mam 1€n sinh trudng cdy ca chua in vitro

\ /

Chu}{én gen HBsSAQ vao 1a mam ca chua
bang Agrobacterium tumefaciens

l e v Chung minh sy biéu hién cua
Minh ching vé di truyén dong chon gen chuyén ¢ cay thé hé To
A X D loc va bang k¥ thuat hoa mo, thir
cay chuyén gen bang phuong t4i sinh o) T ’
phap PCR, giai trinh ty doan choi ca nghi¢m dinh tinh, Western
A 1. chua blot, ELISA
gen muc tiéu, Southern blot chuyén '
gen

pd |

Trong cay

chuyén gen

trong vuon
uom

C?ly ca chua
chuyén gen HBsAgQ

Chimg minh sy bicu hién cua gen
chuyén & thé hé T, bang phuong
phép sinh hoc dinh tinh, PCR

Hinh 2.1 Cac budc thi nghiém vé bién nap tao cdy chuyén gen va minh ching vé su di

truyén cua gen chuyén
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2.1 N§i dung nghién ciru

2.1.1 Khao sat anh huéng cua BA, IAA 1én su tai sinh chdi in vitro tir 14 mam va
anh huong cia khang sinh kanamycin 1én 14 mam, ciy con in vitro ca chua giéng
TN 412.

2.1.2 Xay dung quy trinh bién nap gen viao 14 mam ciy ca chua TN412 bang
phuong phap dung vi khuan Agrobacterium tumefaciens.

2.1.3 Kiém tra sy hién dién cta cic gen bién nap (bang PCR, giai trinh tu doan gen
va Southern blot) va sy biéu hién ctia chung bang phuong phap héa mé té bao (GUS
assay), sinh hoc dinh tinh, hoa sinh (ELISA) va Western blot.

2.1.4 Kiém tra su di truyén ctia gen chon loc nptll va gen chuyén muc tiéu HBsAg &
thé hé T, bang phuong phap sinh hoc dinh tinh va PCR.

2.2 Vat liéu nghién ciru

2.2.1 Vat liéu thyc vat: Hat ca chua TN 412 (ca chua bi) (Cong ty Trang Nong TP.
HCM).

Gidng ca chua TN 412 1a giéng sinh truéng hitu han, thoi vu gieo trong vao thang
1-3 va thang 6-12, thoi gian thu hoach 70 - 75 ngay sau khi trong.

Diéu kién thi nghiém: Cac thi nghiém thuc hién trén thuc vat dugc dit trong diéu
kién anh sang tir 2.500 - 3.000 lux, thoi gian chiéu sang 13 10 gid/ngay, nhiét do tir
24 - 26°C, d6 am tix 60 - 65%.

2.2.2 Vi khuan

Chiing vi khuan (do phong Cong nghé Gen, Phong Thi nghiém Trong diém phia
Nam vé Cong nghé Té bao Thuc vat - Vién Sinh hoc Nhiét d6i cung cap):

- Escherichia coli (E. coli) DH5-« - chung vi khuan c¢6 kha ning nhan ban
plasmid rat cao nhdm thu nhin mot luong 16n plasmid pITB-HBsAg dé bién nap
vao Agrobacterium tumefaciens.

- Agrobacterium tumefaciens LBA 4404: bién nap plasmid pITB-HBsAg vao
bo gen ca chua TN412. Ching vi khuan nay duoc sir dung phd bién nhét & cac cong
trinh da cong b cho hiéu qua bién nap cao [58, 60, 65, 89, 94, 122, 133, 152, 109].
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MBoi trudng nudi cdy vi khuan

- Méi truong LB (Luria- Bertani) long (phu luc 1): Dung trong nuéi ciy E. coli
hodc Agrobacterium tumefaciens.

- Moi truong AB (Chilton va cs., 1974) 1ong (phu luc 1): Dung trong nudi ciy
Agrobacterium tumefaciens.

- Mbi trudng LB hodc AB bé sung khang sinh: Dung trong nudi ciy E. coli hoidc
Agrobacterium tumefaciens. Nong d6 khang sinh Kanamycin (Km) st dung trong
nudi cay vi khuan E. coli 13 100 pg/mL va Agrobacterium tumefaciens 1a 50 pg/mL.
Piéu kién nudi cdy vi khuan: Nhiét do nuéi cay E. coli 1a 37°C, nhiét d6 nudi ciy
Agrobacterium tumefaciens 1a 28°C. Nubi cdy trong méi truong 16ng, lic ¢ téc do
250 vong/phut.

2.2.3 Plasmid

Str dung plasmid pITB-HBsAg (= 16,78 kb) (Hinh 2.2) [do TS. Nguyén Hiru
Tam (Vién Sinh hoc Nhiét d6i) thiét ké] mang cac gen: Gen HBSAQ tao protein
HBsAg (promoter T7, terminator T7; ~ 0,7 kb), gen chi thi gusA (promoter T7,
terminator T7), gen khang kanamycin nptll (promoter CaMV35S).

T-border(R)
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T7-Pro,

Neol(16300)_\ !
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T7-Ter
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—_
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-’
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-

Smal(11291)" Kanamycin(R)
Sacll(5933)
o \ “T-border(L)
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T7-Polymerase B _ Y Xhol(64s1)
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l R(p [(83754 F Kanamycin(R)
Sall(8591) ||5mal(e3771 | 'Neol(7301)
355-PolyA col(8388)l Bqlli(7316)

Xhol(7329)
35S-Pro

Hinh 2.2 C4u tric plasmid pITB-HBsAg
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Gen HBsAg mi ho4 protein khang nguyén bé mit nho (S) va gen gusA duoc
diéu khién boi hé théng [promoter PDS (phytoene desaturase, ~ 2 kb) + T7 RNA
polymerase (2,7 kb)] tao sy biéu hién cao va chuyén biét & mé qua.

Chon loc cay chuyén gen dua vao: Gen khang khang sinh kanamycin, gen
chi thi gusA (d6i mau thudc thir X-gluc).
2.2.3.1 Tao dong E. coli mang plasmid plI TB-HBsAg (Xem phu luc 2)
2.2.3.2 Bién nap plasmid plTB-HBsAg vae Agrobacterium tumefaciens LBA
4404 (Xem phu luc 3)

2.3 Thoi gian va dia diém nghién ciru
Cac ndi dung nghién ctru duoc thuc hién tir nam 2011 dén ndm 2014 tai phong
Cong nghé Gen, Phong Thi nghiém Trong diém phia Nam vé Cong nghé Té bao
Thuc vat - Vién Sinh hoc Nhiét dai.
2.4 Phuwong phap nghién ciru
2.4.1 Khio sat anh hwong ciia BA, IAA Ién sy tai sinh choi in vitro tir 14 mam
va anh hwéng ciia khang sinh kanamycin 1én 14 mam, ciy con in vitro
2.4.1.1 Khao sat anh hwéng ciia BA, IAA 1én su tai sinh chdi in vitro tir 14 mam
V&i mdi gidng ca chua khac nhau thi méi truong tai sinh in vitro ciing hoan
toan khac nhau. Vi vay dé hiéu quéa bién nap gen ¢ giéng ca chua TN412 cao can
khao sat va tim ra moi trudng tai sinh thich hop nhét cho ty 18 14 mam tai sinh, sb
chdi trén mAu tai sinh cao nhat ddi voi giéng ca chua nay.
Phwong phap thuc hién

Hat ca chua duoc khtr trang véi con 70% (v/v) khoang 1 - 2 phut, 16i rira lai
bang nudc cat vo trung 1 - 2 1an. Sau d6, hat ca chua nay tiép tuc dugc khir tring
bang dung dich Sodium hypochlorite (v6i ndng d6 4% - v/v) trong thoi gian tir 10 -
15 phut va rira sach bang nuéc cat vo trung 3 - 4 1an. Cubi cung cho hat vao dia
petri co gidy thim, roi tién hanh cdy hat vao binh tam giac chira méi truong khoang

co ban 4 MS (phu luc méi trudng 1) dé hat nay mam, mdi binh 20 hat.
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Hinh 2.3 Mau 14 mam ca chua in vitro dugc str dung 1am nguyén liéu tai sinh chdi
La mam ca chua in vitro 7 - 10 ngay tudi duoc sir dung 1am nguyén lidu tai

sinh. L4 mam dugc cat bo phan cudng 14 (sao cho khong dinh mé phan sinh chdi &
cuéng) va phﬁn dau 14, doan sir dung c6 kich thudc 5 mm x 7 mm. Sau d6, mat dudi
(back-up) ctia miu 14 mam duoc dit tiép xac véi moi truong tai sinh (hinh 2.3).
Phuwong phap thi nghiém

Dua vao két qua khao sat ty 1& tai sinh & mot sb cong trinh nghién ctru da
cong bd cua cac tic gia Sharma va cs. (2009); Afroz va cs. (2011); Goel va cs.
(2010); Krasnyanski va cs. (2001); Yasmeen (2009); Raj va cs. (2005); Wu va cs.
(2011); Roy va cs. (2006); Gupta va cs. (2013); Baesi va cs. (2011); Srinivas va cs.
(2008); Soltanmohammadi va cs. (2014), thanh phan méi trudng tai sinh dugc xay
dung ¢ luan an nay la moi truong khoang co ban MS véi vitamin BS, agar 8 g/L,
duong saccharose 30 g/L, bd sung chat diéu hoa sinh truong BA va IAA voi
ngudng nhat dinh. Nong d6 cia IAA duoc sir dung trong cac mdi truong tai sinh
khao sat 12 0,5 mg/L, néng d6 BA thay ddi lan luot 1 1,25; 1,50; 1,75; 2,00; 2.25;
2,50 mg/L.

MObi méi trudng tai sinh khao sat (nghiém thirc) thyc hién voi 30 mau cly,
mdi dia petri cdy 6 mau. Thi nghiém duoc bd tri theo kiéu mot yéu to hoan toan
ngau nhién (CRD- Complete Randomized Design) v&i cac nghiém thirc duoc lip lai

3 lan. Khong b tri nghiém thic dbi chimg (BA 0 mg/L, IAA 0 mg/L) (vi theo
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nhiéu tai liéu 14 mam cay trong néi chung va ca chua néi riéng khong dap tng voéi
nudi cay & moi trudng cb td hop chét diéu hoa sinh trudng nay).

Chi tiéu theo déi: Quan sat bang mat thudng mau 14 mam tai sinh in vitro/ tong sb
14 mam d3 cay va sb chdi hoan chinh/ mau 14 mam tai sinh ¢ thoi diém 42 ngay sau
cdy (NSC). Tir két qua nay, chon ra mdi trudng tai sinh thich hop cho thi nghiém
chuyén gen tiép theo.

2.4.1.2 Anh huéng cia nong dd khang sinh kanamycin 1én 14 mam, ciy con in
vitro

Tinh khang kanamycin ciia 14 mam ¢ mdi giéng ca chua Ia khac nhau. Do dé,
v6i giong ca chua TN412 ndy can phai khao sat anh huong cua khang sinh
kanamycin 1én kha nang tai sinh chdi ciia mau 14 mam, nhim xac dinh néng do toi
thiéu cua kanamycin gay trc ché kha nang tai sinh chdi va gay chét 14 mam dé ap
dung trong qua trinh chon loc so bo nhitng mau chuyén gen gia dinh.

Phwong phap thuc hién

- Cac mau 14 mam nudi cdy trén moi trudng tai sinh thich hop (da khao sat &
thi nghiém 2.4.1.1) c6 b6 sung khang sinh kanamycin véi ndng do tang dan: 30, 40,
50, 60, 70 mg/L.

- Cay con tai sinh tir 14 mam ca chua, cao khoang 4 - 5 cm dugc ciy 1én moi
truong MS khong chét diéu hoa sinh truong co bd sung khang sinh kanamycin véi
ndng do ting dan: 30, 40, 50, 60, 70, 80, 90, 100 mg/L.

Phwong phap thi nghiém

- Mdi nghiém thirc 30 miu 1a mam. Thi nghiém duoc bd tri gidng nhu thi
nghiém 2.4.1.1 v6i d6i chtng 13 mau 14 mam duoc nudi cay trén moi truong tai sinh
khong b6 sung khang sinh kanamycin.

- Mdi nghiém thtrc 30 cay (mdi binh tam giac cy 3 cy). Thi nghiém duoc bd
tri gidng nhu thi nghiém 2.4.1.1 v6i d6i ching 1 cdy con dugc cdy trén moi truong

MS khong chét diéu hoa sinh truong, khong bo sung khang sinh kanamyein.
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Chi tiéu theo doi

- Quan sat bang mit thuong s6 14 mam c6 kha ning tai sinh & 14 ngay, 28 ngay
sau nudi cdy, tinh ty 16 mau 14 mam chét (14 c6 biéu hién vang, nging ting trudng),
chon ra ndng d6 kanamycin toi thiéu gay chét 100% 1a mam dé tién hanh chon loc
mau chuyén gen HBsAg.

- Theo ddi sy sinh truéng cdy con trong 60 ngay, tinh ty 1& miu chét, suy ra
ndng d6 kanamycin t6i thiéu gay chét cdy con, anh huong dén su sinh trudng cay ca
chua dé tién hanh chon loc cdy chuyén gen HBsAg.

2.4.2 Xay dung quy trinh bién nap gen vao l4 mam ciy ca chua TN 412 bing
phwong phap dung vi khuin Agrobacterium tumefaciens
Phwong phap thi nghiém

Thoi gian cho mot dot thi nghiém tir lic chuan bi vat lidu cho dén khi bat dau
chon loc miu trén mdi truong cé bd sung khang sinh kanamycin 1a 11 - 12 ngay.
Sau d0, ctr 2 tuan lai tién hanh cay chuyén cho dén khi thu dugc cdy chuyén gen.
Mbi dot thi nghiém duoc tién hanh v6i 100 mau 14 mam duoge xir Iy véi vi khuén
Agrobacterium tumefaciens LBA 4404, mdi dia petri cdy 25 mau. Pdi ching (PC)
khong xtr Iy voi vi khuan Agrobacterium tumefaciens.
Phwong phap thuc hién
Chuén bij dich vi khuin

Vi khuan Agrobacterium tumefaciens LBA 4404 chira plasmid méi mang gen
tao HBsAg duoc cdy chuyén va nudi trong dia petri chira méi truong LB - Km dic
& 28°C trong 2 ngay. Dung que cdy chuyén mot khudn lac Agrobacterium
tumefaciens tir dia petri noi trén sang binh tam giac chira méi trudng AB 16ng. Lic
250 vong/phit qua dém (khoang 16 gid) & 28°C. Sau khoang thoi gian nay, vi
khuan & pha log. Pha lodng 25 mL dich vi khuén véi 10 - 15 mL mdi truong AB
long (LB 16ng) méi. Lic thém khoang 3 - 4 gior & 28°C dé ¢ duoc dich vi khuan lay
nhiém véi miu 14 mam. Mat dé6 Agrobacterium tumefaciens LBA 4404 duogc st
dung bién nap gen la: ODggo = 0,5. Mat d§ nay duogc céc tac gia chung minh la nff)ng

d6 thich hop nhat cho tan sd bién nap cao [60; 65, 89, 152].
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Chuan bi I4 mam ca chua

Cac mau 14 mam duoc chuin bi nhu & thi nghiém 2.4.1.1 (cét béd phén cuéng la
va phan dau 14, doan str dung c6 kich thudc 5 mm x 7 mm) va tién nudi ciy (pre-
culture) trén moi trudng tai sinh thich hgp trong thoi gian 2 ngay (48 gio).
Nudi chung miu 14 mam véi Agrobacterium tumefaciens

Cho mau 14 mam di qua thoi gian tién nudi cdy vao dia petri, sau d6 cho dich
vi khudn vao ngip 14 mam. Dé thoi gian khoang 20 phat. Sau d6, gip cac mau la
mam dit vao dia petri c6 gidy tham, thAm rao dich vi khuan va cdy cac mau vao méi
truong tai sinh c6 bd sung acetosyringone ndong do (100 uM). Tién hanh nudi chung
(co-cultivation) mau 14 mam vé&i vi khuan Agrobacterium tumefaciens trong thoi
gian 2 ngay, ¢ diéu kién sang.
Diét vi khuan Agrobacterium tumefaciens

Sau 2 ngay nudi chung, tién hanh rira mau cdy. Gap nhitng mau 14 mam di u
chung voi vi khuan cho vao nudc cit vo trung, lic nhe. Sau do lai tiép tuc lic mau
trong nudc cit vo trung c6 bo sung khang sinh diét khuan cefotaxime 500 mg/L
trong 20 - 30 phut. Sau d6 rira lai bang nuée cat 1 - 2 1an. Gép cac mau ciy vao dia
petri co gidy thim. Cay cac mau vao mdi trudng tai sinh c6 cefotaxime 500 mg/L
nhung khong ¢6 tdc nhan chon loc kanamycin, trong 4 ngay.
Chon loc va tii sinh ciy ca chua chuyén gen

Chuyén nhitng miu cdy sang mdi trudng tai sinh c6 bd sung kanamycin nong
d6 50 mg/L (ngudng tdi thiéu gdy chét mau 14 mam) va cefotaxime 500 mg/L, thoi
gian nudi 15 ngay. Sau do, tiép tuc cdy chuyén sang moi truong méi (van moi
truong tai sinh bd sung kanamycin 50 mg/L va cefotaxime 500 mg/L) v6i chu ky 15
- 20 ngay. Cuong d6 va thoi gian chiéu sang, nhiét d6 va d6 4m phong (nhu trén).
Chi tiéu theo doi

Theo ddi dién bién caa cac mau cay, cay chuyén mo seo/phac thé chdi hinh
thanh méi (tr vét cat mau 14 mam) trén moi trudng co6 kanamycin 50 mg/L (thuc

hién 4 chu ky chon loc, 15 — 20 ngay/chu ky) dén khi hinh thanh chdi lén/cay con.
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2.4.3 Kiém tra sy hién dién ciia cic gen bién nap va sy biéu hién ciia ching
bang phwong phap héa mé té bao, sinh hoc dinh tinh va héa sinh

Phwong phap thuc hién va chi tiéu theo doi

2.4.3.1 Kiém tra sy biéu hién dinh tinh ciia gen khang kanamycin nptl|

Thuyec hién hai cach sau dé kiém tra cac cay nhan duoc:

- Cay chuyén chdi/cay con (chua c6 r&, cao 1,5 - 3 cm, tai sinh trén moi truong
kanamycin c¢6 50 mg/L) sang moi trudng MS khong chét diéu hoa sinh truong co bo
sung kanamycin 100 mg/L dé theo ddi kha ning sinh trudng (phat trién ré, than, 13)
trong thoi gian 30 ngay; so sanh voi dbi ching.

- C4y manh 14 that (7 x 7 mm, cta cdy sinh truong trén moi truong khong chat
diéu hoa sinh truéng) trén mdi trudng tai sinh tot nhat (BA 2,0 mg/L; IAA 0,5
mg/L) c6 kanamycin 100 mg/L dé theo ddi kha ning tao mo seo va tai sinh trong 30
ngay; so sanh voi dbi ching.
2.4.3.2 Kiém tra sy hién dién ciia cac gen nptll, HBsAg bang k¥ thuiat PCR
Tach chiét DNA (Xem phu luc 4)

Héa chat PCR

GoTag® Flexi DNA polymerase (M829B - Promega), 5X Green GoTag” Flexi
buffer (M891A - Promega), AccuTaq'™ LA DNA polymerase (D5553 - Sigma),
AccuTaq™ LA 10X buffer (B0174 - Sigma), DMSO (Sigma), dNTPs (Sigma),
MgCl, (Promega), nudc khong cé nuclease (UltraPure™ Distilled Water — 10977,
Invitrogen).

Cac cip moi chuyén biét

- Mdi gen HBsAg (tham khao theo cong trinh ctia Srinivas va cs, 2008)

Primer 1: HBV(F): 5° - TAC TGG ATC CAC CATGGA GAA CAT CAACA
-3

Primer 2: HBV(R): 5> - TCT AGA GCT CTT AAA TGT ATA CCC AGA
AGA CAA AAG AA -3
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- Mdi gen nptl|
Mdi 1 (F): 5> — GCACA ACAGA CAATC -3’ 15bp
Mdi 2 (R): 5" — CCGCC AAGCT CTTCA -3’ 15bp

Thang DNA chuan 1kb (Promega, Biolabs, M), dung dich dém TAE (10X
stock): 48,4 g Tris base, 3,7 g EDTA disodium salt, 11,4 mL glacial acetic acid
(17,4 M). Thém nuéc cat vira da 1 1it, chinh pH 8,2, Agarose (Bio-Rad, M¥).

Chuwong trinh nhiét cua phan ung PCR

- Gen nptll: chuong trinh nhiét: 94°C: 5 phut; 35 chu ky (94°C: 1 phat, 55°C: 1
phut, 72°C: 2 phut); 72°C: 7 phat; khuéch dai doan DNA ¢6 kich thudc 600 bp.

- Gen HBsAg (Gao va cs, 2003): chuong trinh nhiét: 94°C:1 phut; 35 chu ky
(94°C: 1 phut, 55°C: 1 phuat, 72°C: 1 phut); 72°C: 10 phut; khuéch dai doan DNA ¢6
kich thudc 681 bp.

Céc thanh phan cho mot phan tmg PCR (phu luc 5). Ghi nhan cac bing DNA dugc

khuéch dai ciia hai gen trén ban gel.

2.4.3.3 Giai trinh tu sin pham PCR gen HBsA( ciia ciy ca chua chuyén gen

Qua két qua PCR gen HBsAg duong tinh, 1dy san pham PCR dem giai trinh tu.
Trinh tu DNA khuéch dai duoc giai trinh tu theo phuong phap Sanger nhd thiét bi
giai trinh ty DNA tu dong ABI 3300 (Applied Biosystem) dugc thuc hién tai Cong
ty Phat Trién Cong Nghé Ung Dung Viét Nam (VNDAT Co. Ltd, TP. HCM).

Quy trinh tong quat cac budc tién hanh giai trinh ty DNA: Chuan bi mach khuén
DNA cén giai trinh tu, chay phan tmg PCR giai trinh ty, tinh sach san pham phan
ung PCR giai trinh tyu, thuc hién qué trinh dién di va phan tich trinh tu nho thiét bi
giai trinh tu DNA, thu két qua giai trinh tu.
2.4.3.4 Panh gia cAy ca chua chuyén gen HBsAg trong diéu kién vuon wom &
thé hé T,

Céac dong ca chua chuyén gen dugc trong & vuon wom tai Vién Sinh hoc Nhiét

d6i dén khi ra hoa két qua. Dung qua dé kiém tra sy hién dién cua protein HBV.



63

Dé cay trong thich nghi dan tir diéu kién in vitro sang diéu kién ex vitro can
qua mot sb giai doan sau:

Dau tién, thay nip cao su ¢ binh tam giac c6 cy ca chua chuyén gen bang gidy
d3 khir tring va dem dit ¢ ngoai sang tu nhién gitp nhitng cay ca chua chuyén gen
nay quen dan véi diéu kién méi trudng bén ngoai (khoang 10 ngay). Sau do, ria
sach agar dinh ¢ phan gdc cua ciy ca chua in vitro va tréng trong dét sach cia cong
ty Tribat (cong ty Cong ngh¢ Sinh hoc Sai Gon Xanh), dat trong tu nudi (phytotron)
Versatile Environmental Test Chamber (Model: MLR-351H, Sanyo — Nhat Ban) cai
dit cac théng so: 26°C, 6 bong dén huynh quang 40W (19.200 lux), am d6 90%
trong hai ngay dau. Sau d6 diéu chinh 4m d6 xubng con 70-80% va nudi trong thoi
gian hai tuan.

Tiép theo, cdy dugc chuyén sang chau 16n kich thudc 22 cm x 15 cm, chira dat
sach tron v4i xo dira va phan trun ctia Xi nghiép Thanh An, cong ty cay xanh Thanh
Phd Ho Chi Minh, theo ty 18 thich hop (1:1:1, v/v/v). Cy duoc dit trong viudn wom
c¢6 che ludi nylon va ludi che nang phuc vu cho trong cdy bién d6i gen (tai phong
Cong nghé Gen - Vién Sinh hoc Nhiét d6i), cuong do anh sang 30.000 — 50.000 lux,
co hé théng thong thoang khi, véi nhiét do 290Ci3, do Am khong khi khoang 70%,
tudi nude di Aam 2 1an/ ngdy, trong thoi gian khoang mot tudn.

Chuyén cay ra trong & vuon uom, cdy ca chua sinh truéng va phat trién binh
thuong trong didu kién ty nhién, tudi nude di am hing ngay khoang 2 lan. Mdi
dong cay ca chua chuyén gen Ty (30 cdy) duoc bd tri trong & khu vuc riéng biét dé
tranh xay ra giao phan chéo giita cac cdy khac dong phuc vu cho céc thi nghiém
theo ddi su di truyén ctia gen chuyén & thé hé Ty. Theo ddi, ldy mau tuy loai, tuy
giai doan dung cho cac nghién ctru tiép theo.
2.4.3.5 Kiém tra sy hién dién va biéu hién ciia gen gusA bang k§y thuit héa mé
(Jefferson va cs, 1987)

Manh 14 (6 x 6 mm), doan cudng 14 va than cay in vitro (= 1 cm), qua non cit
ngang (@ 3 - 4 mm) va lat cat ngang (2 mm) qua chin ctia cdy ca chua chuyén gen

dugc cho vao 6ng Eppendorf hodc dia petri, tao ngdp mau bang thudc thar X-gluc
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(B-glucuronide). U ¢ 37°C qua dém trong tu 4m dé tao biéu hién GUS. Rira mau
nhiéu lan béng con 96° cho dén khi mat hét diép luc td/sdc td, chi con lai mau xanh
cham dic trung (indigo) (trudng hop chuyén gen) hodc mau tring trong hoi nga
vang (d6i ching 4m tinh).

2.4.3.6 Phan tich Southern blot cic dong ca chua chuyén gen HBsAg [50]
Tach chiét DNA [46] (phu luc 4)

Héa chit

Dién di gel agarose

Agarose (A 9539 — 10 g Sigma, My), Low DNA Mass ladder (Invitrogen,
M7), DNA Molecular Weight Marker II (Roche, Dtic).

Blotting

- Dung dich bién tinh (Denaturation solution): 43,83 g NaCl + 10 g NaOH hoa

tan trong 500 mL nudc cat.

- Dung dich trung tinh (Neutralisation solution): 87,65 g NaCl + 39,4 g Tris
HCI hoa tan trong 400 mL nuéc, chinh pH 7,5 (bang NaOH bot). Lén thé tich 500

mL.

- 20X SSC: 175,32 g NaCl + 88,23 g Sodium citrate hoa tan trong 800 mL
nudéc cét, chinh pH 7. Lén thé tich 1000 mL.

Dung dich lai
Thém NaCl vao dung dich lai dé co néng dd 0,5 M. Thém tac nhan block dé néng
d6 cudi cung 4% (w/v). Tét nhat thém tac nhan block tir tir vao dung dich trong khi
khudy déu. Tiép tuc khudy déu & nhiét d6 phong trong 1 - 2 gid bang dung cu khudy
tir. Buffer ndy c6 thé str dung lién hodc trit & - 15°C dén - 30°C.
Dung dich rwra 1

Urea 120 ¢ 2M

SDS1g 0,1% (w/v)

0,5 M Na phosphate pH 7.0 100 mL 50 mM
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NaCl 8,7 g 150 mM
1,0 M MgCl, 1 mL 1 mM
Blocking reagent 2 g 0.2% (w/v)

Dung dich rira 1 ¢6 thé trix trén 1 tudn & nhiét d6 2 - 8°C.
Dung dich rira 2 - 20 x stock

Tris base 121 g 1M

NaCl 112 g 2M

pH = 10,0; pha thanh 1 lit v&i nuée. Co thé trit trén 4 thang & nhiét do 2 - 8°C.
Dung dich rura 2 - pha loang khi rura

Pha loang stock 1:20 va thém 2 mL/L 1 M MgCl, dé c6 néng do cudi cing 2
mM Magnesium trong dung dich.
Phwong phap thuc hién
Chuén bi dbi chirng dwong

Ri dong E. coli, ciy chuyén, lic qua dém & 37°C. Ly trich DNA plasmid béng
kit mini cia QIAGEN. Po néng do DNA. Cit DNA plasmid bang enzyme cat gidi
han. Dién di: 90 V/1,5 gid cho vach vang xudng day gel. Thuong dung gel low
melting (c6 thé dung gel thuong). Cit bang DNA: xac dinh chinh x4c band can lay
dwa trén kich thuéc. Ly trich DNA 1am chimg duong bang kit ciia QTAGEN.
Chuén bj probe va ladder

- Probe sir dung 1a san pham PCR cua gen HBsAg voi cip moi dic hiéu cho
gen nay (tham khdo theo cong trinh cta Srinivas va cs., 2008), primer 1: HBV(F):
57 - TAC TGG ATC CAC CATGGA GAA CAT CAA CA - 3’ va primer 2:
HBV(R): 5’ - TCT AGA GCT CTT AAA TGT ATA CCC AGA AGA CAA AAG
AA - 3’ cho kich thuéc doan khuéch dai 13 681 bp.

- PCR str dung buffer khong mau, luu ¥ bo sung dung dich MgCl,. Po ndéng do
DNA san pham PCR. Pha loang dé dat nong d6 DNA 10 ng/uL. Tao probe theo kit
RPN3680C, 2006.
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Chuin bi probe dianh diu

Bién tinh DNA (10 ng/uL, 10 pL) trong nuéc soi 95°C khoang thoi gian 5
phut. Lam lanh trong d4 (trong 5 phit). Ly tdm thoi gian ngén (30 gidy). Thém dung
dich phan tmg (10 pL) va tron déu. Thém tac nhan danh dau (2 pL) va tron déu.
Thém cross-linker (dd pha lodng 10 pL) tron va ly tim thoi gian ngén. U & 37°C
trong 30 phut. Probe danh diu c6 thé sir dung ngay hodc trit trong d4 [hodc trong
glycerol 50% (v/v)].

Chuin bi miu va chay dién di

- Cho 10 pg DNA ctia mdi dong dugc chuyén nap gen va d6i chimg am (cay

khong duoc chuyén nap gen) G v6i enzyme giéi han Ncol ¢ 37°C trong 4 - 5 gio.

PDS- Promoter T7- Polymerase

—117-Ter

HBsAg

A
A 4

Ncol ~5,83kb Ncol

Hinh 2.4 So @6 doan DNA sau khi xir Iy bang enzyme gi6i han Ncol

DPoan DNA nhan dugc c6 chira gen HBsAg + T7 terminator + promoter PDS + T7
RNA polymerase co kich thudc khoang 5,83 kb (hinh 2.4).

- Chay mau DNA trén 0,8% agarose (A 9539-10g Sigma), dién di mau & 20 volt qua
dém cung v6i thang chuan DNA Molecular Weight Marker II. Chup anh ban gel

bang may chup Gel-Documentation.
Chuyén DNA tir gel 1én mang

Ngam gel trong dung dich bién tinh trong 15 phut, lic nhe trong khi ngam gel.
Lip lai hai 1an budc ndy. Rira gel bang nude cat. Trung hoa gel trong dung dich
trung hoa trong 15 phit, lac nhe trong khi ngdm gel. Lap lai hai 1an budc nay. B
dung dich 20X SSC vao khay c6 tam kinh thay tinh dit trén thanh khay. Dung gidy
tham 51B phu 1én tam kiéng va hai dau gidy nhiing vao dung dich 20X SSC. Dé gel
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vao trén gidy thim, pha mang Nylon (REF 11 417 240 001, Roche) trén miéng gel
sao cho khong co bot khi. Pat tiép 3 miéng gidy thim 3MM (d thim udt bang dung
dich 20X SSC) c¢6 kich thudc bing miéng gel 1én trén mang. Phu mot chong gidy
tham 1én phia trén. Dat mot vat nang 1én trén cing (mdt chong gidy khoang 0,5 kg)
va dé qua dém.
Lai miu

DNA duogc gin trén mang bang cach xu 1y mang trong may UVP TL — 2000
Ultra violet Translynker véi thoi gian 30 gidy mdi mat. Chuan bi dung dich lai
AlkPhos Direct (thém NaCl/block). Tién lai mang lai (15 phut ¢ 55°C), 0,125 - 0,25

mL buffer/ cm? mang lai. Thém probe danh dau (5-10 ng/mL buffer). Lai qua dém &
55°C, lic nhe.

Rira miu sau khi lai

Lam noéng dung dich rira 1 & 55°C. Dat mang lai trong dung dich ria 1: 1 - 2
mL/cm? Rira 2 1in, mdi 1an 10 phat, lic nhe & 55°C. Chuén bi dung dich rua 2. Rua
mang lai trong 1 - 2 mL/cm? & nhiét d6 phong 2 14n, mdi 1an 5 phut, lic nhe.
Phat hién véi tac nhan CDP-Star

Rt hét dung dich rira con thira khoi mang lai. Cho tic nhan phat hién CDP-
Star (str dung 30 - 40 uL/cmz). Dé 2 - 5 phit ¢ nhiét do phong. Phu mang lai véi
SaranWrap. Hién phim bang Amersham Hyperfilm™ ECL (GE Healthcare, M¥)
v6i thoi gian khéac nhau.
Phat hién bing co chat ECF

Chuan bi co chat ECF. Rut hét dung dich rura con thira khoéi mang lai. Cho co
chit ECF (st dung khoang 25 pL/cm?). D& 1 phut & nhiét do phong. Boc kin mang
lai trong ti phat hién. Scan mang lai bang dung cu fluorescent scanning.
2.4.3.7 Kiém tra nhanh sy hién dién ciia protein HBsAg & qua ciy T, bing que
thir dac hi¢u

Dung que thu phat hién protein HBsAg cua cong ty Clinotech Diagnostics

(Canada) c6 d6 nhay va do chinh xac cao (99,9%). Ghi nhan sy hién dién cua vach
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duong tinh (test line) bén dudi vach ddi chimg (control line). O thir nghiém nay,

ngoai protein qua, protein 14 cay chuyén gen ciing duoc st dung.

2.4.3.8 Phin tich protein tong s6 dung dién di trén gel polyacrylamide (SDS-
PAGE) (Sodium Dodecyl Sulfate Polyacrylamide Gel Electrophoresis) [23]

Tach chiét protein
Phwong phap thwe hién [102, 184]
Tach protein tong sb thuc vat dya theo phuong phap cta Zhou va cs., 2008.

- Pha dung dich tach chiét: 50 mM HEPES-KOH pH 7,5, 10 mM KAc, 5 mM
MgAc, 1 mM EDTA, 2 mM PMSF, 1% [-mercaptoethanol.

- Can 300 mg mau tuoi b vao Eppendorf 2 mL va nghién trong nitrogen 10ng.
Thém vao 1 mL dung dich tach chiét, u & 4°C trong 20 phut.

- Ly tim mau & 14.000 vong/phut trong 20 phat. Hut 1iy phan dich trong cho
vao tube maoi. Lap lai budc nay mot lan nita.

- Chia dich tach chiét protein thanh mdi 100 uL trong cic Eppendorf va bao
quan ¢ - 20°C.
Dinh lwgng protein bang phwong phap Bradford [24]
Héa chat

Dung dich BSA 10 mg/mL chuan (Promega, M¥), 1x Dye Reagent: Binh 1 lit
thuéc nhudém (Bio-Rad, M¥).
Phwong phap Bradford

Chon phuong cach dung cuvette 1 mL dé do OD. Liy binh thudc thir ra khoi
noi bao quan 4°C, dé & nhiét do phong trong 15 phut. Lac déu trude khi sir dung.
Pha cac néng do BSA chuin tir 2 mg/mL, 1,5 mg/mL, 1 mg/mL, 0,75 mg/mL, 0,5
mg/mL, 0,25 mg/mL, 0,125 mg/mL. Liy 20 pL cic nong d6 BSA cho vao mdi

Eppendorf va thém 1 mL thudc nhudm.


http://en.wikipedia.org/wiki/Sodium_dodecyl_sulfate
http://en.wikipedia.org/wiki/Polyacrylamide
http://en.wikipedia.org/wiki/Gel_electrophoresis
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Chuin bi mau blank 1a nuéc cit voi thude nhuom. Chuén bi cac mau protein
khao sat: 1ay 10 pL dich protein, thém 10pL nuéc cat va 1 mL thuéc nhuom. Do cac

mau ¢ budc séng 595 nm bang may Biomate 5 (Thermo, M¥).

Xay dyng db thi dudng chuan. Dua vao phuong trinh C = k1xA, hé sé pha
lodng 5 1an, ndng d6 protein tong ctia cac mau duoc tinh theo phuong trinh trén tir
gia tri OD do duoc véi don vi mg protein/ g mau tuoi. S6 liéu 1ap lai 3 lan do OD

dugc xir 1y bang phan mém SPSS 16.
Hoa chit khac

- Dung dich 30% acrylamide/Bis 29:1 (Bio-Rad). TEMED (T9281 - Sigma).

- Dung dich SDS 10%: Hoa 10 g SDS vao nudc cat dé dung dich dat 100 mL.

- Dung dich Tris HCI 1,5 M pH 8,8: Hoa tan 18,165 g Tris base vao 80 mL
nudce cat, chinh dén pH 8,8 bﬁng HCI d¢am dic, thém nudce cit dén 100 mL.

- Dung dich Tris HCI 0,5 M pH 6,8: Hoa tan 6,055 g Tris base vao 80 mL
nude cat, chinh dén pH 6,8 béng HC, thém nuée cit dén 100 mL.

- Dung dich APS 10%: can 100mg APS, pha trong 1 mL nudc cat 2 lan.

- Dung dich nap mau 5X: 0,25 M Tris HCI pH 6,8, 30% glycerol, 10% SDS,
0,02% bromophenol blue. Thém 5% B-mecarptoethanol vao trude khi dung.

- Full-range Rainbow Molecular Weight Marker RPN8OOE (GE Healthcare).

- Dung dich dém chay dién di protein 10X: 248 mM Tris base (30,03 g), 1,92
M glycine (144 g), 1% SDS (10 g) trong nudc cat thanh 1 lit. Khong chinh pH, loc
hodc loai bot khi. Pha loang thanh dung dich 1X dé chay dién di.

- Dung dich nhudém protein trén gel: Bio Safe™ Coomassie (Bio-Rad, My).
Phwong phap thuc hién
Chuin bi Resolving gel

Lip 2 miéng kinh vao khuén dé chuan bi d6 gel. Pha dung dich db 1ép
Resolving gel 12% theo bang 2.1, tron déu. Dung micropipette cho gel vao khudn
(khoang 3,5 mL cho mét gel). Lop gel thir 1 dugc d6 cach miéng khudn khoang 3
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cm. Sau d6 cho vao mot 16p nuée cat 2 1an dé qua trinh polymer héa xay ra. Doi gel

dong trong 30 phut.

Bang 2.1 Thanh phan cua resolving gel va stacking gel

Thanh phan Resolving gel 12% Stacking gel 4%
(16p gel & duoi) (16p gel o trén)
30% (w/v) Acrylamide-Bis 4 mL 0,65 mL
1.5 M Tris-HCI (pH 8,8) 2,5mL -
0.5 M Tris-HCI (pH 6,8) - 1,25 mL
10% (w/v) SDS 100 uL 50 uL
Nuéc cét 2 lan 3,4 mL 3,05 mL
TEMED 10 uL 5uL
Ammonium persulphate 100 uL 50 uL
Chuén bi Stacking gel

Pha dung dich d6 16p Stacking gel 4% theo bang 2.1. D6 16p nudc cat ra hét,
dung gidy thim kho va do Stacking gel vao khudn cho dén khi ddy miéng khuén.
bit lugc vao khuon va doi gel dong trong 30 phut.

Chay dién di

- Lap gel vao budng dién di Mini Protean 3 (Bio-Rad) va d6 dung dich chay
dién di protein 1X vao (d6 khoang 2/3 bé).

- Chuan bi mau: Hat 15 pL protein khao sat trén v6i 15 pL dung dich nap mau
5X, dun néng & 95°C trong 4 phut. Cho mau vao giéng theo thir tw nhat dinh.

- Pay nip khung va cim dién, chay dién di & 90 volt trong 1 gior 45 phut.
Nhudm gel

Gel dugc lay ra khéi khuon, cat bo 16p gel trén, va rira 3 1an v6i nudc cit trong

vong 10 phut. Sau d6 gel duge nhudém véi thude nhuém Bio Safe Coomassie trong
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1 tiéng. D6 bo thudc nhudm va rira véi nude cho dén khi nén gel trong sudt. Quan
sat két qua bang mat thuong.
Xéc dinh trong lwgng phén tir ciia protein
- Po khoang cach di chuyén cua cac band protein tir gel phan tach t6i cac band
protein va khoang cach di chuyén tir gel phan tach toi vach mau cubi cung.
- Tinh gia tri Rf:

Khoang cach di chuyén cua protein

Rf =
Khoang cach di chuyén cua vach mau

bromophenol blue

- V& biéu db logo cac gia tri trong lugng phan tir ctia cac protein chuan va cac
gia tri Rf cta ching. Trong lugng phan tir cia cac vach protein chua biét trong
lugng phan tir ¢6 thé xac dinh dya vao gia tri Rf cua chiing thong qua phuong phap
ngoai suy tir do thi.
2.4.3.9 Phén tich Western blot cic dong ca chua chuyén gen HBsAg [49, 51]
TAach chiét protein tong sé (nhw di néu)

Héa chat

- Dung dich 1X PBS: 8 g NaCl, 0,2 g KCI, 1,44 g Na,HPO,, 0,24 g KH,PO,
thém nudc cit vira du 1 lit, pH 7,4 (chinh bang HCI dam dic).

- Dung dich PBST: PBS ¢6 0,1% Tween 20.

- Dung dich dém chuyén protein qua mang 1X: 2,91 g Tris base, 1,465 g
glycine, 100 mL methanol, thém nuéc cat dén 500 mL.

- Dung dich ¢6 dinh: PBST ¢6 5% sira khong béo Marvel.

- Khang thé da dong HBsAg (SAB4700767, Sigma)
- Khang thé don dong c6 gan HRP (PA1-73087, ThermoFisher Scientific ™)

- Mang Amersham Hybond-P (PVDF) (RPN2020P-GE Healthcare, Anh)
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- ECL Plus Western Blotting Detection Reagents (PRPN 2132-GE Healthcare,
Anh).

Phuwong phap thwe hién

- Dung dich chuyén protein qua mang dugc pha méi cho mdi lan sir dung. Nén

pha khi dang chay di¢n di protein.

- Cit bo phan stacking gel va chuyén gel vao trong hop c6 chira dung dich
chuyén protein. Lic nhe 20 phat & nhiét d6 phong dé loai mubi va SDS. Pong thoi,
cat mang Hybond-P (RPN2020P — GE Healthcare) c6 kich thudc bang miéng gel va
lam wét mang trude bang methanol, trang qua nude cat rdi ngdm trong dung dich
chuyén protein. Sau miéng gidy thim 3MM ciing dugc cit bang miéng gel ciing

dugc lam udt bang dung dich chuyén protein.

- Chuyén protein tir gel sang mang bang thiét bi semi-dry blotter (Apelex). Dé
vao chinh gifta 3 miéng gidy thim 3MM, cho 3 mL dung dich chuyén protein 1én
trén, tiép theo dat mang Hybond-P lén trén 3 miéng gidy tham. Dung 6ng nghiém
lan cho hét bot khi. Can than dat miéng gel 1én trén mang sao cho khong cé bot khi.
Cubi cung dit 3 miéng gidy thim 3MM 1én trén cing. Cho 3 mL dung dich chuyén
protein 1én gidy tham.

- Gan may semi-dry blotter vao ngudn dién va chay trong 1 gio v6i cudng do
dong dién 120 mA (3 mA cho 1 cm? mang).

- Ngam, lic nhe mang trong dung dich ¢6 dinh 1 gid & nhiét do phong. Rira
nhanh méang véi dung dich PBST, ngam lic mang hai 1an, mdi 1an 5 phit véi dung
dich PBST.

- Ngam lic nhe mang trong dung dich khang thé tht nhat (SAB4700767,
Sigma pha trong dung dich ¢ dinh theo ty 1& 1:500) trong 3 gio' & nhiét 6 phong.
Rira mang bang PBST, trang nhanh 1 1an va ngdm lic nhe mang 15 phit 2 1an.

- Ngim liac nhe mang véi dung dich khang thé tha hai (PA1-73087,
ThermoFisher Scientific ™ pha trong dung dich ¢6 dinh theo ty 1& 1:200) trong 2
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gid & nhiét 46 phong. Rira mang bang PBST, trang nhanh 1 1an va ngam lic nhe
mang 15 phut 2 1an. Sau dé, rira mang bang PBS 5 phut, rdi 5 phat véi nude cat dé

loai bé Tween 20.

- Thém 5 mL dung dich phat hién (ECL-Plus detection solution), lac déu trong
5 phat. LAy mang ra, dat giita hai miéng gidy kiéng, vudt nhe cho hét bot khi. Hién
phim bang Amersham Hyperfilm™ ECL (GE Healthcare).

2.4.3.10 Kiém tra ham lwong protein HBsAg bing phwong phiap ELISA
(Enzyme-Linked ImmunoSorbent Assay) [13, 31]

Tach chiét protein tong s6 (nhw da néu)
Héa chat
- Dung dich dém (Coating buffer): 100 mM NaHCO; pH 8,5.

- Dung dich 1 x TBS: 144 mM NaCl, 25 mM Tris base, thém nudc cat vira du
1 1it, pH 7,5 (chinh bang HCI dam dic).

- Dung dich rtra - TBST: dung dich 1 x TBS, 0,05% Tween 20 (Sigma).

- Dung dich 1 x PBS: 8 g NaCl, 0,2 g KCl, 1,44 g Na,HPO,, 0,24 g KH,PO,
thém nudc cit vira du 1 lit, pH 7,4 (chinh bang HCI dam dic).

- Dung dich ¢6 dinh: PBS ¢6 2,5% BSA (A7906 — Sigma).

- Khang thé thir nhat: Khang thé da dong, SAB4700767 (Sigma).
- Khang thé tht hai: Khang thé don dong c6 gin biotin, PA1-73088
(ThermoFisher Scientific ™).

- Protein chuan: Protein tai t6 hop HBsAg BF 6015 - Aalto Bio Reagents
(Ireland).

- Streptavidin-Alkaline Phosphatase (md sd 1089 161 — Boehringer

Mannheim).

- Co chét Sigma Fast'™ pNPP (mi s6 N1891-5Set — Sigma, M¥).
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- Dung dich ngung phan irng: NaOH 1M
- Pia COSTAR mau tring 96 giéng (ma s6 3797 — Corning Incorporated, M¥).
Phwong phap ELISA sandwich [118]
Ngay thir nhat:
- Pha hoa chét, chuén bi dung cu can thiét.
- Coating dia: Cho 50 uL SAB4700767 vao trong 4,95 mL dung dich coating,
sau d6 cho vao mdi giéng 100 pL. Boc dia bing gidy paraffin dé tranh bay hoi va u
qua dém ¢ nhiét d§ phong.
Ngay thir hai:
- Dung may ImmunoWash Model 1575 (BioRad, M¥) rira dia bang dung dich

1X TBST ba lan, mbi 1an 200 pL. Cho 200 pL dung dich c¢6 dinh vao mdi giéng,
boc dia bang gidy paraffin va i 1 gio ¢ nhiét do phong.

- Chuan bj duong chuén protein tai to hop HBsAg BF 6015 & cac nong do 3,0;
1,5; 0,75; 0,375; 0,1875; 0,09375; 0 ng/mL bang cach pha protein HBsAg trong
dung dich ¢6 dinh 2,5% BSA/PBS. Chuan bi mau khao sat bang cach pha lodng
mau trong dung dich ¢ dinh 2,5% BSA/PBS theo ty 1€ 1:100.

- Rira dia bang dung dich 1X TBST 3 lan, mdi lan 200 pL. Cho 100 pL cac
ndng d6 HBsAg chuin va 100 uL mAu protein khao sat vao mdi giéng. Boc dia
bang gidy paraffin dé tranh bay hoi va i qua dém & nhiét do phong.

Ngay thir ba:
- Chuén bj khang thé thir hai: Thém 50 pL dung dich stock biotinylated

antibody conjungate (PA1-73088) vao trong 4950 uL 2,5% BSA/PBS dat ty 1¢
(1:100).

- Rira dia bang dung dich 1X TBST 6 lan, mdi lan 200 pL. Cho 100 pL dung

dich khang thé thtr hai di chuan bj vao mdi giéng va u trong 2 gi & nhiét do phong.
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- Rira dia bang dung dich 1X TBST 6 lan, mdi 1an 200 pL. Pha lodng 10 pL
stock Streptavidin-AP trong 5 mL dung dich 2,5% BSA/PBS. Cho vao mdi giéng
100 puL vao u 1 gid ¢ nhiét do phong.

- Rira dia bang dung dich 1X TBST 6 lan, mdi lan 200 pL. Cho 100 pL dung
dich pNPP (1 vién 5 mg pha trong 5 mL nuéc cit) vao mdi giéng theo mot thir tu
nhat dinh. U trong t6i khoang 10 phut. Cho vao 100 pL dich ngirng phan tng NaOH
1 M mbi giéng ciing theo th tu nhu khi cho dung dich pNPP,

- Poc két qua bang may Benchmark Plus — microplate spectrophotometer
(Bio-Rad, M¥).

2.4.4 Kiém tra sw di truyén ciia gen chon loc nptll va gen chuyén muc tiéu
HBsAg & thé hé T, biang phwong phap sinh hoc dinh tinh va PCR
2.4.4.1 Kiém tra kha ning khang khang sinh kanamycin ciia mot so ciy con thé
hé T, bing phwong phap sinh hoc dinh tinh
Phwong phap thi nghiém
Lay ngau nhién 40 hat/dong ca chua chuyén gen ciy Ty va gieo ndy mam trén

gi4 thé gidy tham bdo hoa dung dich 100 mg/L kanamycin dé danh gia dinh tinh kha
nang khang kanamycin.
Phuwong phap thue hién va chi tiéu theo do6i

Sau giai doan khir tring bén ngoai qua ca chua 3 dong ciy T, bang dung dich
Sodium hypochlorite 50% (v/v); bé qua thu hat, rira nudc loai bo 16p nhiy xung
quanh hat va gieo hat trén méi trudng s MS khong chat DHST c¢6 b sung khang
sinh kanamycin 100 mg/L. Kiém tra kha ning niy mam ctia nhiing hat T, nay (cay
thé hé T) sau 7 ngdy va xac dinh ty 1& phan ly di truyén d6i voi gen khang
kanamycin nptll (dung tiéu chuén khi binh phwong y* dé kiém dinh sy phu hop hay
khong pht hop véi ty 16 phan ly Iy thuyét 3:1 ctua don gen)

v’ =X (s liéu thyc té - s6 liéu du kién)?%/ s6 liéu du kién [75]



76

2.4.4.2 Kiém tra sy hién dién ciia gen nptll, gen HBsAg bang ky thuat PCR va
ty 18 phan ly ciia gen nptll va gen HBsAg ¢ thé hé T,
Phuwong phap thi nghiém
Lay ngiu nhién miu 14 (2 14n lap lai) cta 16 c4 thé tir 01 dong cay T, dé tach

chiét DNA cho PCR dung danh gia c6 su hién dién cua hai gen & thé hé nay hay
khong.
Phuwong phap thue hién va chi tiéu theo do6i

Dung ky thuit PCR dbi véi cac gen HBsAg, gen khang kanamycin nptll -
khuéch dai cac bing DNA mong doi (expected band) theo thir ty ~ 681 bp, 600 bp
(twong ty truong hop cady Tp). Sau chay dién di trén gel, ghi nhan sy hién dién cua
cac bang DNA khuéch dai mong doi ¢ cac ca thé T; va budc dau danh gia su lién
két di truyén cta hai gen nptll va HBsAg qua so sanh két qua khuéch dai thé hién
trén 2 ban gel. Ciing ghi nhin su twong quan vé ty 1& phan ly giita két qua thé hién
trén ban gel va két qua sau danh gia dinh tinh kha ning khang kanamycin.
2.5 Phwong phap xir 1y s6 liéu

St dung phan mém thong ké SPSS 16 dé danh gia két qua thi nghiém trén

bang két qua ANOVA mét yéu t6 hoan toan ngau nhién va kiém tra mic do khac
biét giita cac nghiém thirc theo tric nghiém Duncan.

Céc s6 liéu 1a ti 1& phan trim bién dong tir 0 — 100% duoc chuyén do6i sang
dang Arcsin\/x, néu gia tri x 1a 0% s€ dugc thay thé bai 1/4n véi n 13 s miu dua

trén dé tinh phan tram, néu x 12 100% s& duoc thay thé boi 1 - 1/4n [57].



77

CHUONG 3
KET QUA VA THAO LUAN

Qua x4y dung, trién khai thyc hién cac nd1 dung nghién ctru nham dat muc
tiéu nhu d trinh bay trong phan mao dau trén dbi twong ca chua TN412, di thu duoc
cac két qua va chung duoc trinh bay dudi day.

3.1 Khao sat anh hwéng ciia BA, IAA 1én s tai sinh chdi in vitro tir 14 mam va
anh hwéng ciia khang sinh kanamycin 1én 14 mam, cdy con in vitro
3.1.1 Anh hwéng ciia BA, TAA 1én sur tai sinh chdi in vitro tir 14 mim

Nhiing két qua khao sat tai sinh chdi tir 4 mam nudi cdy in vitro da duoc
cong bd [15, 55, 89, 180]. Theo céac tac gia El-Siddig va cs. (2009), Sharma va cs.
(2009), Ammara va cs. (2014) va Gerszberg va cs. (2015), mau 14 mam duoc chimg
minh cé hi¢u qua tai sinh va bién nap cao hon tru 1a mam. Do vay, ¢ thi nghiém
nay, vat li¢u la mam va cac chit diéu hoa sinh truong (duoc str dung nhiéu nhét
trong cac cong trinh di cong bd o trén) 14 BA va IAA ciing duoc sir dung cho
nghién ctru. Nong do IAA duoc st dung trong cac méi trudng tai sinh khao sat 1a
0,5 mg/L, nong do BA tir 1,25 mg/L dén 2,5 mg/L.

Két qua bang 3.1 cho thdy & méi truong BA 2,0 mg/L, ty 1é mau tai sinh cao
nhat 13 87,40% va & méi truong BA 1,25 mg/L, ty 16 mAu tai sinh thap nhit 1a
59,26%. O mdi truong c6 nong d6 BA ting dan tir 1,25 mg/L dén 2,0 mg/L, ty 1¢
mAu 14 mam tai sinh cling ting dan (tir 59,26% dén 87,40%). O mdi truong co ndng
d6 BA 2,25 mg/L va 2,5 mg/L ty 18 tai sinh giam dan (dén 75,18%).

V& s6 choi hinh thanh trén mot miu 14 mam tai sinh, sé chdi cao nhat & méi
truong BA 2,0 mg/L véi trung binh 3,55 chdi trén mot mau tai sinh, sd chdi trén
mAu tai sinh it nhat & méi trudng c¢6 BA 1,25 mg/L (1,49 chdi). S6 chdi trén mot
mAu tai sinh ting din & moi truong c6 ndng do BA tir 1,25 mg/L dén 2 mg/L (tir
1,49 dén 3,55 choi) va giam dan & mai trudong co6 nong do BA 2,25 mg/L va 2,5
mg/L (giam dén 2,84).

Nhu vay, ty 1¢ mau 14 mam tai sinh va sd chdi hinh thanh trén mot mau 14

mam tai sinh ting theo ndng do BA (tir 1,25 mg/L dén 2,0 mg/L) va dat cao nhat &
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ndng d6 BA 2,0 mg/L. Sau d6, néu ting nong do BA (2,25 mg/L va 2,50 mg/L) thi
ty 1¢ mau 14 mam tai sinh va sd chdi hinh thanh trén mét mau 1a mam tai sinh giam
[két qua nay ciing dugc ghi nhan & nghién ctru ciia Yasmeen va cs. (2009); Ishag va
cs. (2009)]. O moi trudng khoang co ban MS, vitamin B35 két hop véi IAA 0,5
mg/L va BA 2,0 mg/L duoc xem 1a mdi truong tai sinh t6t nhat véi ty 16 mau tai
sinh cao nhit, s choi trén mot mAu tai sinh nhiéu nhat. Trong moi trudng tai sinh
nay, mo seo dugc hinh thanh nhiéu tai vi tri vét cit tiép xuc véi moi truong, thuong
& dau cudng 14 mam, it hinh thanh & mép 14, giita 14, kich thude khdi seo 16n do vay
sO lwong chdi co kha ning tai sinh nhiéu.

Bang 3.1 Anh hudng ciia ndng do6 BA 1én sy tai sinh choi tir 14 mam ca chua & 42

ngay sau ciy (NSC)
Nong @9 BA Ty 1é miula mdm S choi hoan chinh/
(mg/L) tai sinh mAu tai sinh (TB +
(TB = SE) (%) SE) (choi)
1,25 59,26+ 1,61 e 1,49+0,10
1,50 67,41 + 0,97 d 2,09 0,06 d
1,75 79,63+ 0,74 b 2,73+ 0,06 C
2,00 87,40 + 0,97 a 3,55 + 0,06 a
2,25 82,22+ 1,69 b 3,09+ 0,08 b
2,50 75,18 + 1,61 ¢ 2,84 +0,03 ¢
CV (%) 3,05 4,91

Ghi chbi;' Cdc s6 ¢ chir cdi khdc nhau trong cung mot cot thi sy khac biét co y
nghia vé mat thong ké o mirc P < 0,05 theo phan hang cia Duncan.

Theo cac nghién ctru trén thé gidi, trong moi truong tai sinh, cytokinin BA
6 vai trd quan trong trong thiic ddy tai sinh chdi tir 14 mam nudi cay in vitro. Tuy
nhién ndng do thich hop phu thudc vao giéng ca chua nghién ctru [83]. Nguoc lai,
noéng do IAA 4p dung lai it thay doi qua ghi nhan & cac cong trinh cia Roy va cs.
(2006), Yasmeen (2009), Goel va cs. (2010) - déu sir dung ndng do IAA 1a 0,5
mg/L. O cong trinh ciia Sharma va cs. (2009); Zhang va cs. (2012); Raj va cs.
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(2005), nong do IAA sir dung 13 0,1 mg/L. Tuy chi cAn mot lvong nhé nhung IAA
khong thé thiéu trong moi trudng tai sinh 14 mam. Khi moi truong tai sinh chi co

mit BA, khong c6 TAA thi hiéu qua ti sinh, bién nap giam [146].

TS4 TS5 TS6 2cm

Hinh 3.1 Choi ti sinh tir mau 14 mam ca chua trén cic moi trudng khao sat co bd
sung néng do BA tir 1,25 mg/L dén 2,5 mg/L & 42 NSC - TSI: néng dg BA 1,25 mg/L;
TS2: nong dé BA 1,5 mg/L; TS3: nong do BA 1,75 mg/L; TS4: nong do BA 2,0 mg/L; TS5:
nong dé BA 2,25 mg/L; TS6: nong dé BA 2,5 mg/L

Ngoai ra, mot s6 tac gia khac bo sung thém cytokinin TDZ vao mdi truong
tai sinh giup gia ting s6 lugng chdi tai sinh / mau 14 mam [83]. Piéu nay co thé do
khi c6 mat ca hai loai cytokinin trong mdi trudng tai sinh s€ c6 tdc dong cdng hop
1én su biét hoa té bao & 14 mam ca chua. Nhung tac dung cua TDZ 1én sy tai sinh
choi tir 14 mam cling c6 mat han ché. Néu st dung TDZ lién tuc trong khoang thoi
gian tir 5 - 6 tuan thi chdi c6 bicu hién ngan va khong tang kich thudc do tac dung
trc ché ctua TDZ 1én sy kéo dai choi. Do d6, dé khic phuc van dé nay, khi choi hinh

thanh va c6 kich thudc khoang 3 - 5 mm thi chdi s& dugc chuyén sang mdi truong
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c6 TAA va BA gitp tang kich thudc chdi. Ngoai chit diéu hoa sinh truéng BA thi
zeatin cling dugc sir dung trong moi truong tai sinh 14 mam ¢ mot sd nghién ctru
cua cac tac gid Sharma va cs. (2009); Mandaokar va cs. (2000). Zeatin cling gitp
tang hiéu qua bién nap gen & 14 mam ca chua nhung zeatin phai dugc sir dung ciing
v6i IAA boi vi néu trong moi trudng tai sinh khong c6 TAA thi mot sé mo seo mic
du xanh va khoe nhung van thé hién su cham sinh truong, khong biét hoa thanh
chdi trong thoi gian 6 thang cdy truyén trén méi truong mdi (theo chu ki 15 ngay/
l4n) [146]. Zeatin thuong dugc st dung dé tai sinh chdi tir tru 14 mam ca chua, c6
tac dung ting cuong su biét hoa té bao [140, 180]. B4i v6i su tai sinh 14 mam ca
chua, BA dugc sir dung nhiéu trong cac nghién ctru trén thé gidi, giup ting cuong
hinh thanh chdi [42] va ty 18 ti sinh 14 mam c6 thé 18n téi 92% [14]. Theo 1y thuyét
vé tinh toan nang cua té bao, cac té bao thuc vat bac cao c6 kha nang tai sinh co
quan va hinh thanh cay con hoan chinh trong diéu kién nudi cay thich hop. Trong
moi truong tai sinh, BA két hop véi IAA sé giup té bao phan chia, ting ty 1é tai sinh
12 mam va nong do BA thich hop nhat 13 2,0 mg/L, khong vuot qua 3,0 mg/L boi vi
khi ndng d6 BA cao thi phan trim mau tai sinh va bién nap giam, miu s& tao qua
nhiéu md seo va kha nang phat sinh chdi khong hiéu qua [70].
3.1.2 Anh hwéng ciia ndng d6 khang sinh kanamycin I1én 14 mam, ciy con
3.1.2.1 Anh hwéng ciia ndng dd kanamycin Ién sy tai sinh ciia miu 14 mam

Két qua phan trdm tai sinh chdi ¢ 28 ngay sau cdy tir mau 14 mam nudi cay
trén moi trudng tai sinh tot nhat [ghi nhan ¢ thi nghiém 3.1.1 (mdi trudng MS +
vitamin B5 + IAA 0,5 mg/L + BA 2,0 mg/L] c6 bd sung kanamycin theo nong do
tang dan tir 30, 40, 50, 60, 70 mg/L dugc trinh bay ¢ bang 3.2, hinh 3.2.

O ndng do khang sinh kanamycin 30 — 40 mg/L, mé seo hinh thanh nhung
luong mo seo khong nhiéu, sé chdi it, ty 16 14 mam tai sinh ciing giam. O ndng 46
kanamycin 50 mg/L miu 14 mam c6 biéu hién chét, khong c6 kha ning tai sinh, 14
nga mau vang. Két qua nay phu hop véi két qua ctia mot sd cong trinh cong bd
trude day [16, 55, 89, 140, 146, 180]. O cac ndng d6 60 mg/L va 70 mg/L, 14 teo lai,

ngd mau vang va den, khong xuat hién mé seo & vet cat ti€p xiac véi mdi truong,
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mau bi chét do anh hudng ciia kanamycin. Trong khi d6, mau d6i ching trén moi
truong tai sinh khong c6 chira khang sinh van phat trién, tai sinh t6t, s luong mo

seo nhi€u, sO lugng chodi c6 kha nang tai sinh nhiéu (hinh 3.2).

Hinh 3.2 Mau 14 mam duoc nudi cdy trén moi truong tai sinh c¢6 néng do khang
sinh kanamycin khac nhau & 28 NSC (Cdc hinh nhé ti trai sang phdi va tir trén xudng
dudi: Doi chitng, mau lé mam trén méi trrong cé 30, 40, 50, 60, 70 mg/L kanamycin, theo
thir tw)

Nhu vay, ndng do kanamycin tdi thiéu gay chét, irc ché kha ning tai sinh
mAau 12 mam 1a 50 mg/L. Nong do nay s& duoc sir dung dé chon loc chdi chuyén gen
tir 1a mam sau thi nghiém bién nap gen bang vi khuan Agrobacterium tumefaciens.
3.1.2.2 Anh hwéng ciia ndng d9 khang sinh kanamycin Ién sy sinh truéng ciia
cay con

Két qua vé sy tac dong ctia kanamycin & 60 ngdy sau cdy 1én cdy nudi cay
trén moi trudng MS khong chit diéu hoa sinh trudong, bd sung kanamycin theo ndng
do tang dan tur 30, 40, 50, 60, 70, 80, 90, 100 mg/L dugc trinh bay & bang 3.2, hinh
3.3.
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Bang 3.2 Anh huong ciia ndng do khang sinh kanamycin 1én kha nang tai sinh cia

la mam ca chua va sy sinh trudng ctia cay con ca chua

Nong d6 kanamycin Ty 1 14 mam tai sinh Ty 1€ cay con sinh

(mg/L) (TB = SE) (%) ¢ thoi  truong (TB = SE) (%)
diém 28 NSC & thoi diém 60 NSC
0 99,17 a 99,17 a
30 41,58 +1,54 b 43,29 + 0,56 b
40 27,58 +0,94 ¢ 28,43+ 0,96 ¢
50 0,83d 0,83d
60 0,83d 0,83d
70 0,83 d 0,83d
80 - 0,83d
90 - 0,83d
100 - 0,83d
CV (%) 4,49 3,30

Ghi chii: s6 liéu phan tram dwoc chuyén sang dang arcsin\x. Cdc s6 cé chir cdi khac nhau
trong cung mot cot thi sy khdc biét co y nghia vé mat thong ké o mirc P < 0,05 theo phan
hang cua Duncan.

Kanamycin Kanamycin

60 meg/l  Kanamycin
. 70 me/l
P

Hinh 3.3 Mau cay nudi cdy trén mdi truong c6 ndng do khang sinh kanamycin khac
nhau ¢ 60 NSC
O cac ndong do khang sinh kanamycin 30 — 40 mg/L, cdy con ciing ting chiéu

cao, tang so0 14 va ré nhung khong nhiéu, 14 bat dau co6 biéu hién hoi vang, cay giam
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kha ning sinh trudong. O cac ndng d6 kanamycin 50 mg/L va 60 mg/L, ciy con c6
biéu hién chét, 14 nga mau vang dam, cdy khong ting truéong. Két qua nay phi hop
v6i két qua ciia mot sb cong trinh cong bd trude day [55, 89, 180]. O cac ndng do
kanamycin 70 - 100 mg/L, than cdy teo lai va tring; 14 nga mau vang den, cy bi
chét, hoan toan khéng con kha ning sinh truéng do anh hudng cua kanamyein.
Trong khi d6, mau dbi chimg trén méi truong MS khong chat didu hoa sinh trudng
phat trién tbt, cdy tang chiéu cao, s6 14 va ré phat trién nhicu.

Nhu vay, trong tu nhu trudng hop nudi cdy 14 mam, néng d6 kanamycin t6i
thiéu gy chét, (rc ché kha ning sinh trudng cta cy con 1a 50 mg/L. Nong d6 nay
s& duoc str dung dé kiém tra nhitng cdy con tai sinh tir 14 mam sau khi bién nap gen
bang vi khuan Agrobacterium tumefaciens.

Néng do kanamycin dugc st dung dé chon loc 14 mam, cay ca chua chuyén
gen sé& khac nhau tiy thudc vao giong sir dung. Mdi gidng c6 kha nang khang khang
sinh kanamycin khic nhau nhu trong nghién ctru ctia Gupta va cs. (2013) - céc tac
gia nay st dung néng d6 kanamycin 30 mg/L dé chon loc 14 mam gidng ca chua
“Pusa Ruby” (An D9), nhung dbi véi gidng ca chua khac nhu trong cong trinh
nghién ctu cua Raj va cs. (2005); Mandaokar va cs. (2000); He va cs. (2008);
Chetty va cs. (2013) thi nong d6 kanamycin duoc st dung t6i da 1a 100 mg/L.
Trong nhitng nghién ctru trén, nong d6 kanamycin sir dung ban dau dé chon loc
thuong cao nhung dén giai doan nudi chdi tai sinh tao ciy con hoan chinh (trén moi
truong 1/2 MS) thi luong kanamycin bd sung vao méi trudng can giam xudng thiap
hon (50 mg/L) do néu néng d6 kanamycin cao (100 mg/L) thi chdi s& khong tao ré
[116].

Ngoai ra, khi chon lgc trén moi truong c6 khang sinh trong thoi gian dai, cac
té bao c6 thé c6 kha ning thay doi dic tinh sinh Iy va hinh thanh tinh khang, c6 kha
nang song trén moi truong co khang sinh nhung khong phai 1 thé nhan dugc gen
khang kanamycin (gen nptll) - goi 1a hién tugng “escape”. Chetty va cs. (2013) da

ching minh hién tuong “escape” nay voi ty 1& thap. Vi vay, tinh khang kanamycin



84

dugc quy dinh boi gen nptll duwoc xem 14 tiéu chuan chon loc hiéu qua trong nghién
ctru chuyén gen vao ca chua.
3.2 Xay dung quy trinh bién nap gen vio 14 mam ciy ca chua TN412 bang
phuwong phap ding vi khuin Agrobacterium tumefaciens

La mam cay ca chua in vitro 7 ngay tudi dugc sir dung trong thi nghiém bién

nap gen dung vi khuan Agrobacterium tumefaciens.

Hinh 3.4 Mau 14 mam & chu ky chon loc 1an thir 1 trén méi trudng c6 kanamycin 50
mg/L - A. Mdu ld mam 7 ngay tuéi sau xir Iy chuyén gen dwoc chon loc trén méi truong bo
sung Kanamycin 50 mg/L; B. Mdu ld mam 2 tuan tuéi sau xir Iy chuyén gen dwoc chon loc
trén méi truong bé sung Kanamycin 50 mg/L ¢6 biéu hién tdi va den
Thuyc té thir nghiém ding mau 14 mam nhiéu ngay tudi hon (hon 7 ngay tudi)
da anh huong rat xau dén kha nang tai sinh va bién nap c6 thé do tudi sinh Iy cta
mo khong phu hop (s liéu ca nhan). Khi ting do tudi cia miu (2 — 3 tudn) nhan
thdy chi qua lan chon loc dau tién voi khang sinh kanamycin, mau di c6 biéu hién
tai (mat mau xanh diép luc) va den, mat kha ning tai sinh (hinh 3.4B). Ghi nhan
trén ph hop vé6i két qua cong bd cua cac tac gia Yasmeen (2009), Krasnyanski va
cs. (2001) va Soltanmohammadi va cs. (2014) - cac tac gia nay khong su dung 14
mam hon 7 ngdy tudi trong thi nghiém bién nap gen.
Thuc té nghién ctru dé tai cho thay 14 mam trudc khi duoc ding cho thi
nghiém bién nap gen can duoc trai qua giai doan “tién nudi cdy’ 2 ngay; giai doan
tién nudi cay nay gilp ting cudng sy tai sinh va kha ning bién nap gen. Két qua

nghién ctru pht hop véi két qua cia cac tac gia Raj va cs. (2005), Sharma va cs.
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(2009), Yasmeen (2009), Afroz va cs. (2011), Goel va cs. (2010), Baesi va cs.
(2011), Ammara va cs. (2014), Li va cs. (2013); Soltanmohammadi va cs. (2014).
Nhu vdy, thoi gian tién nudi cdy tot nhit 1a 2 ngdy va trong méi trudng tién nudi
ciy c6 bd sung cytokinin (BA).

Céac mau 14 mam nay dugc cit bé phan dau 14 va st dung doan giita 14 mam
(c6 kich thuée 5 mm x 7 mm), vi doan 14 mam nay di dugc ching minh 13 phdn mo
¢ dap tng tich cuc d6i voi tai sinh chdi — ty 18 tao chdi cao nhat [16, 26, 146, 152,
183]. Ngoai ra, & thi nghiém bién nap gen, viéc tao vét cat/vét thuong trudc nudi
chung gitp tang kha ning tiép can ciia vi khuan Agrobacterium tumefaciens vao té
bao mo 14 mam [15].

Sau khau gay nhiém vi khuan cho mé 14 mam trong thoi gian 20 - 30 phut, 14
mam dugc nudi chung (ddng nudi cay) (co-cultivation) véi vi khuan Agrobacterium
tumefaciens chia plasmid pITB-HBsAg. Trong mdi trudng nudi chung c6 bo sung
acetosyringone nong d6 100 uM; theo nhiéu tai liéu, acetosyringone 14 phén tir tin
hiéu gitip vi khuan Agrobacterium tumefaciens tuong tic véi co thé thuc vat, giy
kich hoat gen vir, bat dau con truong truyén tin hiéu, hinh thanh sgi T-DNA, di
chuyén phitc hop T-DNA vio nhan va gin vao nhiém sic thé té bao thuc vat [88].

Giai doan nudi chung & luan an dugc thuyc hién trong diéu kién sang (2 - 3
ngdy, & 25°C). Theo mdt sb tac gia, thoi gian nuéi chung khong duge qua ngin hodc
qua dai vi néu qua ngin s& khong du thoi gian hinh thanh mat d6 vi khuan can thiét
dé tao anh hudng bién nap tich cuc. Néu qua dai c6 thé dan dén su ting trudng vuot
murc (overgrowth) can thiét ctia vi khuan Agrobacterium tumefaciens dan dén ton
hai té bao, giam kha ning séng va tai sinh. Pong thoi, gay nhiéu kho khin trong
giai doan rira mau, mau sau rira dé bi tai nhiém va do vay 1am giam tan s bién nap.
Thoi gian ddng nudi cay tot nhat dé co thé kiém soat sy sinh truong cia vi khuan 13
2 ngay da dugc ching minh & cac cong trinh cong bd ciia cac tac gia Krasnyanski
va cs. (2001), Opabode (2006), Yasmeen (2009), Baesi va cs. (2011); Li va cs.
(2011), Li va cs. (2013), Afroz va cs. (2011), Ammara va cs. (2014) va

Soltanmohammadi va cs. (2014).
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Sau thoi gian nudi chung (déng nudi ciy), mau duoc rira va ciy 1én moi
truong ‘tién chon loc” (pre-selection) (mdi trudng tai sinh tot nhat da khao sat & thi
nghiém 3.1.1, moi truong MS + vitamin B5 + IAA 0,5 mg/L + BA 2,0 mg/L, khong
c6 chat khang sinh kanamycin) trong thoi gian 4 ngay. Thoi gian tién chon loc nay
rit quan trong, giup cho mo 14 mam hoi phuc, c¢6 kha ning phan chia, hinh thanh mé
seo trude khi tién hanh chon loc. Nghién ciru cia Afroz va cs. (2011) chimg minh
rang 14 mam khong hinh thanh mé seo, hinh thanh chdi khi tién hanh chon loc ngay
ma khéng qua giai doan tién chon loc. Tuy nhién giai doan tién chon loc nay khong
duogc qua dai, dic biét ¢ thi nghiém dung khang sinh chon loc 1a kanamycin, s€ dé
dan dén hién tugng “escapes”, khong nhan dugc thé chuyén gen.

Sau d6, miu 14 mam dugc chuyén sang moi truong chon loc céd néng do
kanamycin 50 mg/L & ngudng gdy chét nhu thi nghiém ¢ 3.1.2.1. Mau duoc ciy
chuyén sang méi trudng chon loc ¢6 khang sinh theo chu ky 2 — 3 tuan/1 1an. Trong
qua trinh chon loc, duédi ap luc chon loc cua khang sinh kanamycin, nhitng mau mo
12 mam khong chuyén gen (khong nhan duoc gen khang kanamycin) s& khong c6
kha ndng tai sinh, dan dan bj hoa nau, den va chét. Nguoc lai, nhitng mau mé 1a
mam nhan dugc gen chuyén (c6 gen khang kanamycin) c6 mau xanh, ting kich
thudce, hinh thanh moé seo, lugng md seo tang dan va hinh thanh chdi nho sau do
(hinh 3.5).

Sau 3 thang chon loc, nhitng miu md seo/ chdi nhd séng sot duogc ciy
chuyén sang mdi trudng tai sinh tao cdy con (hinh 3.5). Tiép theo, 14 dugc cat dé
tién hanh thi nghi¢m kiém tra sy hién dién va biéu hién cua gen chuyén béng
phuong phap PCR. Vi 100 mau 14 mam ca chua qua thyc hién bién nap gen véi vi
khuan Agrobacterium tumefaciens di thu duoc ba dong chuyén gen (CC1, CC2 cb
03 chdi hoan chinh, CC3 ¢6 05 chdi hoan chinh, ¢6 than moc 1én cao 1-2 cm), tan sb
dat khoang 3%. Tan sd nay thip hon so v&i nghién ctru ctia Afroz va cs. (2011) (sir
dung chiing vi khuan Agrobacterium tumefaciens EHA 101, tan s6 bién nap gen 4,5
—42,12%).
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o D
Hinh 3.5 Mau 14 mam song sot trén mdi truong ¢ khang sinh kanamycin 50 mg/L

hinh thanh mé seo, tai sinh chdi sau 4 1an cdy chuyén sang méi trudng chon loc

A. Lé mam sau chuyén gen hinh thanh mé seo va tdi sinh choi ¢ 45 NSC trén méi truong
chon loc ¢6 bé sung khdng sinh kanamycin 50 mg/L (vi tri miii tén); B, C, D. 3 dong choi
ca chua chuyén gen HBsAg CCI, CC2, CC3 séng trén médi truong cé khdng sinh
kanamycin 50 mg/L sau 4 chu ky chon loc.

Theo mot sb tai liéu tham khao, diéu nay c6 thé do anh hudng cia nhidu yéu to
nhu chung vi khuén khac nhau, mat do vi khuan, tudi sinh 1y cua mau, thoi gian
ddng nudi cdy, moi truong tai sinh chdi va nhét 1a kiéu gen cay (genotype) khac
nhau [20, 58, 60, 65, 89, 94, 111, 115, 122, 132, 133, 152, 179, 180].

Ngoai ra, tan sd bién nap gen thap con c6 thé do hai nguyén nhan sau: P6i
v6i phuong phap bién nap gen dung vi khuin Agrobacterium tumefaciens, trinh ty
T-DNA dai c6 thé c6 han ché nhét dinh sy hop nhét gen chuyén (DNA integration)
vao bo gen cdy. O luan an nay, trinh ty T-DNA bao gom khé nhiéu gen (gen chi thi
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gusA, gen chon loc nptll, nhét 1a gen HBsAg lai dugc diéu khién boi 2 loai promoter
khac nhau) nén c6 kich thuéc 16n 10,49 kb (hinh 3.6), c¢6 thé gy anh hudong nhat
dinh dén tn sb bién nap gen. Nhitng mau 14 mam sau xir Iy chuyén gen dugc nudi
cAy trén moi truong ¢ ap luc chon loc cia khang sinh trong thoi gian dai c6 thé 1am
tang sy hinh thanh co ché methyl héa DNA - anh huong dén qua trinh phién mi va
dich ma, gen chuyén 6 thé bi im lang hodc gidm su biéu hién va ty 1€ gen im lang

c6 thé tir 30 - 60% [133].

T7-Pro
T7-Polymerase
35S-Pro
Kanamycin
PT—border L)

Gus
T7-Ter
T7-Pro
HBsAg
T7-Ter
PDS-Pro

JTT—border (R)

| H L [

Hinh 3.6 Trinh tu doan T-DNA hop nhat vao bd gen cay

[Gen HBsAg (promoter T7, terminator T7; ~ 0,7 kb) va gen chi thi gusA (promoter T7,
terminator T7) dwoc diéu khién boi hé thong [promoter PDS (phytoene desaturase, =2 kb)
+ T7 RNA polymerase (2,7 kb)],; gen khang kanamycin nptll (promoter CaMV35S)].

Nhu vay, tir nhitng két qua thi nghiém chuyén gen & trén, dé xuét quy trinh
chuyén gen HBsSAg vao 1a mam ca chua TN 412 bang vi khuan Agrobacterium

tumefaciens (phu luc 8).
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Tién nudi ciy 14 mim trén moi truong tai sinh thich hgp trong 2 ngay
(MS +2 mg/L BA + 0,5 mg/L TAA; diéu kién anh sang 2.500 - 3.000 lux, thoi gian
chi¢u sang 10 gid/ngay, nhiét d6 24 - 26°C, do am 60 - 65%)

|

~ Gay nhiém ld mam véi vi khuan Agrobacterium tumefaciens
(nudi lac vi khuan trong moéi truong LB/AB, ODggo = 0,5; xtr Iy nhiém trong 20 phut;
diéu kién anh sang 2.500 - 3.000 lux)

l

Nudi chung (co-cultivation)
2 ngay, moi trudng co bé sung 100 pM acetosyringone; dicu kién anh sang 2.500 -
3.000 lux, thoi gian chiéu sang 10 gid/ngdy, nhiét do 24 - 26°C, d6 am 60 - 65%

l

Chon loc, tai sinh cdy chuyén gen
[0 mg/L kanamycin (4 ngdy), 50 mg/L kanamycin (4 chu ky); cdy chuyén dinh ky
15 — 20 ngay/chu ky; diéu kién dnh sang 2.500 - 3.000 lux, thoi gian chiéu sang 10
gid/ngay, nhiét d6 24 - 26°C, d6 am 60 - 65%)]

l

Kiém tra thé chuyén gen T (giai doan in vitro va ex vitro)
Sy hién dién cua cac gen bién nap (bang PCR, giai trinh tw gen va Southern blot) va
kiém tra mirc d6 biéu hién ctia ching bang cac phwong phap hda mé té bao (GUS
assay), sinh hoc dinh tinh, hoa sinh (ELISA) va Western blot

|

. Kiém tra thé chuyén gen T, .
Su di truyén cua gen chon loc nptll va gen chuyén muc tiéu HBsAg bang phuong
phép sinh hoc dinh tinh va PCR

Hinh 3.7 Tém tit quy trinh bién nap gen HBsAg vao 1a mam giéng ca chua TN412

nhd vi khuan Agrobacterium tumefaciens
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Chon loc trén moi
truong tai sinh co
kanamycin 50 mg/L

L4 mam tao
mo seo, tai

‘ sinh tao chdi

Céy chuyén theo chu ky

L& mam duoc
nuoéi chung véi chon loc 2 - 3 tuan/lan

A. tumefaciens

Chdi sau
4 chu ki
chon loc

s

Nudi cdy cy con trén
moi truong 1/2 MS

Cay chuyén gen "in vitro
hoan chinh. Kiém tra,
danh gia cac chi tiéu

Chuyén cy vao bau dit va
dat trong t nudi 2 tuan

Chuyén cdy

vao chau dét
va dat trong

vudn uom

Cay sinh truong giai
doan ex vitro. Kiém tra,
danh gié céc chi tiu

Hinh 3.8 So do bién nap gen HBSAg vao 14 mam giéng ca chua TN412 nho vi

khuan Agrobacterium tumefaciens
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3.3 Kiém tra sy hién dién ciia cac gen bién nap va sy biéu hién ciia chiing bang
phuwong phap héa mé té bao, sinh hoc dinh tinh, héa sinh
3.3.1 Kiém tra su biéu hién dinh tinh ciia gen khang kanamycin nptl|

Cac chdi tai sinh (chwa c6 ré, cao 1,5 — 3 c¢m) trén méi trudng chia
kanamycin 50 mg/L dugc cdy chuyén sang méi trudng chira 100 mg/L kanamycin.
O giai doan 30 ngay sau cdy, két qua cho thay cic chdi co kha ning sinh truong
binh thuong, phat trién ré, than va la. Nguoc lai, cac choi doi chung khong chuyén
gen trén moi trudng chira kanamycin ¢ ndong d6 nay thi khong c6 kha ning sinh
truong binh thuong, co biéu hién tai va chét.

Céc manh 14 that dugc nudi cay trén moi trudng tai sinh chira kanamycin 100
mg/L. Két qua cho thay cac miu 14 tao md seo va tai sinh binh thuong trén moi
truong (BA 2,0 mg/L; IAA 0,5 mg/L) c6 bd sung kanamycin 100 mg/L & 30 ngay
sau cay va tiép tuc phat trién sau khi duoc tach ra va cay chuyén sang méi trudng cd

bd sung 100 mg/L kanamycin (hinh 3.9); nguoc lai, manh 14 dbi chtng chét do hoai

tur (necrosis).

Hinh 3.9 Miu 14 that ciy Ty tai sinh trén moi trudng chira khang sinh kanamycin
100 mg/L & 60 ngay sau cay chon loc - A. Mdu ld thit ciia cdy Ty tdi sinh tao chdi nhé
trén méi triong chira kanamycin 100 mg/L; B. Chéi nhé hinh thanh tir mdu 1d thit cdy Ty
dwge chuyén sang moi truong chira kanamycin 100 mg/L

Céc thir nghiém néu trén nhiam loai bo cac thé chdi nho c6 thé sdng sot trén
moi trudng ¢ khang sinh do da thay d6i phan tng sinh 1y dé thich nghi [88] va xéc

dinh tinh khang ddi v6i kanamycin cta thé tai sinh trudc khi thuc hién PCR.
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3.3.2 Kiém tra su hién dién ciia cac gen nptll, HBsAg bang ky thuiat PCR

DNA 14 téng s6 cua cic dong ca chua in vitro khang kanamycin dugc tach
chiét va tinh sach dung cho phan tich PCR. Plasmid pITB-HBsAg duoc dung lam
d6i ching duong, nudc cat va 14 ca chua in vitro khong chuyén gen lam déi chung
am va dung thang DNA chuin 1kb (Promega) dé xac dinh kich thuéc bing DNA
khuéch dai.
3.3.2.1 Kiém tra PCR gen khang kanamycin nptl|

Két qua dién di trén gel agarose san pham PCR véi moi dic trung cua gen
nay cho théy cO sy hién dién cia doan DNA kich thudc khoang 600 bp tuong
duong véi kich thudc bang DNA ¢ ddi chimg duong. Nguoc lai, khong ¢ su hién
dién ctia bang DNA nay & cac truong hop ddi chimg am (hinh 3.10). Piéu nay budc
dau nhan dinh gen nptll da hop nhat vao bd gen cia 03 dong ca chua CCI, CC2,
CCs.

M Plasmid H,O TN412 CC1 CC2 CC3

Hinh 3.10 Két qua dién di san phdm PCR cta gen nptll & ciy ca chua chuyén gen
M: Thang chuan 1 kb (Promega); Pdi chitng duwong: Plasmid pITB-HBsAg; Pdi chirng
am: Nude cat va ld ca chua TN 412 in vitro khong bién nap gen, CC1, CC2, CC3: La in
vitro dong ca chua khang kanamycin
3.3.2.2 Kiém tra PCR gen HBsAg

Cac dong ca chua da qua kiém tra sy hién dién cua gen nptll tiép tuc duoc

kiém tra su hién dién ctia gen HBsAg bang PCR véi cap mdi dic hiéu cua gen nay.
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Hinh 3.11 Két qua dién di san pham PCR cuia gen HBsAg & cdy ca chua chuyén gen
Poi chitng dirong: Plasmid plTB-HBsAg vdi bang DNA ¢6 kich thwéc 681bp; Poi chirng
dm: Nuée cat va ld ca chua bi TN 412 in vitro khéng bién nap gen; CC1, CC2, CC3: Ld in
vitro dong ca chua chuyén gen (dd kiém tra suw hién dién cua gen nptll); Thang DNA chudn
1 kb (Promega)

Két qua dién di trén gel agarose san pham PCR cua gen HBsAg cho thiy ¢
truong hop 03 dong ca chua (43 mang gen nptll) déu c6 xuat hién bang DNA véi
kich thudéc mong doi 681 bp cta gen HBsAg (hinh 3.11). Cac tac gia Marcondes
(2008), Elkholy (2009), Li (2011), Kalenahalli (2013) va Pniewski (2011) ciling st
dung k¥ thuat PCR dé kiém tra sy hién dién ctia gen HBSAQ ¢ cac dong ciy chuyén
gen nhan dugc qua nghién ciru. O cac truong hop ddi chimg am - nudc cit va 1a ca
chua in vitro khong chuyén gen déu khong xuat hién bang DNA kich thudc 681 bp
nay. Pidu ndy co ban cho thiy gen HBsAg ciing di hop nhit vao bd gen cay.

Pé kiém tra cac gen chuyén da dugc gan on dinh vao bd gen ca chua va biéu

hién thanh nhitng san pham mong muén thi nhirg dong ca chua nay can tiép tuc
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duoc kiém tra bang thir GUS ¢ mé qua, phan tich Southern blot, phan tich Western
blot & thé h¢ T,
3.3.3 Giai trinh ty sin pham PCR gen HBsAg ciia cy ca chua chuyén gen

Sau khi kiém tra san pham PCR gen HBsAg tir cdy véi két qua duong tinh,
san pham nay tiép tuc dugc st dung dé giai trinh tu doan gen HBsAg duoc khuéch
dai bang thiét bi giai trinh ty DNA ty dong ABI 3300 (Applied Biosystem).

Trinh tu doan gen HBsAg duoc khuéch dai tir plasmid pITB-HBsAg duoc sir
dung 1am méu d6i chung duwong, ky hiéu 1a PC. Trinh ty doan gen HBsAg duogc
khuéch dai tir DNA ctia 03 dong ciy ca chua chuyén gen duoc ky hiéu 1a 1, 2, 3.

Két qua giai trinh tu cac mau PC va 1, 2, 3 (phu luc 9) cho thay trinh tu doan
gen HBsAg duoc khuéch dai & cdy ca chua chuyén gen co sy twong dong cao véi
trinh ty doan gen HBsAg dugc khuéch dai tir plasmid vi gitta madu PC va mau 1, 2, 3
chi sai khac tir 1 dén 2 nucleotide trén tong s6 660 nucleotide duoc giai trinh ty (sai
khac & vi tri dau hodc cudi doan trinh tu, & nucleotide thit 16 hodc 19 hodc 665).

Nhu véy, két qua giai trinh ty cho thay giita miu d6i chimg va chuyén gen
gan nhu khong co su khac biét giup khing dinh thém gen muc tiéu HBsAg di co
ban dugc chuyén vao bd gen ciia cdy ca chua voi do chinh xac cao.

3.3.4 Panh gia cdy ca chua chuyén gen HBsAg trong diéu kién vuon wom ¢ thé
hé T,

Ba dong ca chua chuyén gen HBsAg (hinh 3.12 A) sau giai doan kiém tra dinh
tinh kha niang khang kanamycin va kiém tra PCR gen nptll, HBsAg véi két qua
duong tinh, ching dugc nhan vo tinh bang k¥ thuét cat doan (cutting) in vitro nham
dat du sd ca thé phuc vu cho cac nghién ctru tiép theo. Chiing dugc nudi cdy trén
moi truong % MS (v6i vitamin B5) dat kich thudc theo yéu cau (khoang 8 cm) va
sau d6 dugc dem trong trong bau dat, chiu dit (hinh 3.12 B, C, D) ¢ vudn uvom.

Céc dong cdy ca chua chuyén gen nay dugc trong & khu riéng biét (dé cac
cdy cung dong tu thu phan, tranh xay ra sy giao phan giira cac dong). Céac cay ca
chua nay c6 kiéu hinh binh thudng, tiép tuc cham soc cay chuyén gen cho dén khi ra

hoa, két qua (hinh 3.13).
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chuyén gen (PC) va cay ca chua chuyén gen cua cac dong CC1, CC2, CC3

Tong sb S6 qua Chiéu cao cay S6 hoa
nhanh la/cay (TB+£SE) (TB + SE) (TB =+ SE)
(TB+SE) (qua) (cm) (hoa)
(nhanh 13)
bC 12,33+0,33  2,33+0,33 130,33+ 2,60 49,33+4,70
CC1 13,33 +0,33 2,66 + 0,33 137,67+ 1,20 56,33 +4,17
CC2 12,00 £ 1,15 2,33+£0,33 133,00+ 3,60 53,33 +5,45
CC3 12,66 £1,20 2,66 +0,33 130,33 +4,37 48,33+ 7,53
CV (%) 11,92 23,09 4,14 18,76
Murc y nghia ns ns ns ns

ns: sw khdc biét khong cé y nghia vé mdt thong ké ¢ mirc P < 0,05 theo phdn hang ciia
Duncan
Céc cay cua ba dong ca chua chuyén gen déu da ra hoa, két qua binh thuong,

cung thoi diém véi cay ddi chung (hinh 3.13). Xét mot s6 dic diém veé kiéu hinh
nhu chiéu cao cdy, tong s nhanh 14 trén cay, sd hoa, sd qua thi giita ciy ca chua
khong chuyén gen TN412 va ba dong ciy ca chua chuyén gen CCI, CC2, CC3
khong c6 su khac biét theo tric nghiém phan hang Duncan (bang 3.3), chi c6 vai
thay doi nho vé hinh thai 14. Theo két qua nghién ctru ciia Guan va cs. (2012),
Salyaev va cs. (2007), 14 cdy d6i ching c6 mau xanh nhat, ¢ rang cua nhung & ciy
chuyén gen, 14 ¢c6 mau xanh dam, it ring cua, hoi cong, it phan thiy va sb 14 chét it

hon so véi 14 cdy doi chung.



96

Hinh 3.12 Ba dong cy ca chua chuyén gen T, & giai doan in vitro va giai doan ting
trudng ex Vitro - A. Ba dong cdy chuyén gen in Vitro trén méi trieong 1/2 MS; B. Cdy con
giai doan bau ddt sau 30 ngay chuyén ra vieon wom (cao khoang 9 - 10 cm); C, D. Cdy con
dong CCI, PC giai doan chdu dat. (PC): Poi chimg, CCI, CC2, CC3: Ba dong cdy

chuyén gen
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Hinh 3.13 Ba dong 'céy ca chua chuyén gen T, giai doan ra hoa, két qua ex vitro -
A, B. Ba dong cdy ca chua CC1, CC2, CC3 ¢ giai doan ra hoa, két qud; C, D, E. Cdn canh
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giai doan ra hoa, két qua ciia dong cdy CC1, BC [(PC): Péi chirng, CC1, CC2, CC3: Ba
dong chuyén gen)

Cay chuyén gen & thé hé T va Ty sinh truéng va phat trién binh thuong, co
chiéu cao, sé luong hoa gidng nhu cdy khong chuyén gen. Trong cung diéu kién
trong & vuon wom thi gitta cdy ca chua khéng chuyén gen va ciy chuyén gen, su
khac biét ciing khong nhiéu, chi khoang tir 0 - 14 % [58, 60]. Su khéac biét xuit hién
& cay chuyén gen lién quan dén sy bién nap gen muc tiéu va vi tri gin cta gen
chuyén vao bo gen cuia cdy din dén nhiing thay doi trong qua trinh phién ma, dich
mi DNA va qua trinh chuyén héa trong cdy. Ciing theo nghién ctru ciia Guan va cs.
(2011, 2012), khi bién nap gen vao 14 mam ca chua thi 80% cay chuyén gen c6 bo
gen ludng boi, con 20% cdy chuyén gen s& c6 nhimng thay doi trong bo nhiém sic
thé. SO luogng lyc lap ciing gia ting va mot sb thay d6i vé chat lugng qua nhu ham
lugng lycopene, lugng dudng, tinh bot nhung nhiing thay d6i nay giita qua chuyén
gen va khong chuyén gen khong dang ké. O luan an nay, khong tién hanh nghién
ctru nhitng phan tich vé dic diém té bao hoc cua cay nhu quan sat bo nhiém sic thé,
s6 luong luc lap va dic diém khi khong. Nhu vay, vé hinh thai bén ngoai giita ciy
ca chua khong chuyén gen va ciy ca chua chuyén gen co ban khong co su khac biét
nhau. Qua cuia nhitng dong ca chua nay dugc thu nhan dé tién hanh thi nghiém kiém
tra sy biéu hién gen HBSAQ dudi sy diéu khién cua promoter T/ va promoter PDS -
tao biéu hién cao va chuyén biét & qua.

3.3.5 Kiém tra sy hién dién va biéu hién ciia gen gusA bang ky thuit héa mé

Cac loai mau dem nhudm cua ba dong ca chua HBsAg va qua ca chua chin
khong chuyén gen (d6i chirng) sau khi thu nhan tir vudn wom duge cét 1at va nhudém
v6i thube thir X-gluc. Két qua cho thdy biéu hién GUS a4m tinh & mé 14, md cudng
14 va mo than cay in vitro (hinh 3.14), qua ca chua chin chuyén gen HBsAg c6 mau
xanh qua phan tmg voi thude thir, trong khi qua ca chua khong chuyén gen hoan
toan khong c6 mau xanh nay. Diéu nay ching t6 gen gus da duogc tich hop vao bo
gen ca chua va dugc biéu hién dudi sy diéu khién cua promoter PDS - biéu hién

chuyén biét & qua chin.
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Hinh 3.14 Biéu hién GUS ¢ mét s loai m6 cta cay ca chua TN412 chuyén gen
A. Biéu hién GUS dm tinh ¢ mé ld cdy in vitro; B. Biéu hién GUS ém tinh 6 mé cuéng la
(CL) va thin (T) cdy in vitro; C. Biéu hién GUS dwong tinh ¢ mé qud non (thanh ngang 2
mm); D. Biéu hién GUS dwong tinh ¢ mé quda chin

Gen gus biéu hién thip ¢ giai doan qua xanh nhung biéu hién manh & giai
doan qua chin (thé hién qua mau xanh khi nhudém véi thude thir X-gluc). Sy biéu
hién cta gen chuyén dugc diéu khién boi promoter PDS c6 lién quan chit ché vai
su biét hoa cua sic lap & qua ca chua. Gia thuyét rang, nhitng nhan t6 (hay phén tir)
lién quan dén sy hinh thanh sac lap dugc tong hop trong qua trinh chin cta qua va
cling hoat héa promoter PDS. O nhitng co quan khéng c6 sic lap, mic do biéu hién
ctia promoter PDS rat thip va nhan t6 nay khong duoc tim thay [30]. O 14, cubng 14
va than c6 biéu hién GUS am tinh khi nhuém véi thudc thir X-gluc nhung khi gen
gus duoc diéu khién bai promoter 35S thi c6 biéu hién GUS manh ¢ nhiing co quan
nay [30]. K§ thuat hoa mo nay tién loi, nhanh va duoc st dung rong rii & nhiéu loai
thue vat dé phat hién gen chuyén dugc gin vao bo gen cdy va biéu hién [89].
3.3.6 Phén tich Southern blot cic dong ca chua chuyén gen HBsAg
3.3.6.1 Tao miu do lai DNA

Plasmid mang gen HBsAg, sau khi duogc tach chiét tir vi khuan E. coli, duoc
sit dung cho phan tich PCR véi cidp mdi dic hiéu d6i voi gen HBsAg dé thu san
pham khuéch dai dung tao mau do cho k¥ thuat lai DNA. Kiém tra san phim PCR
bang cach dién di trén gel agarose (hinh 3.15).
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681 bp

Hinh 3.15 Két qua dién di san pham PCR gen HBsAg nham thu mau tao probe - M:
Thang chudn 1kb (Promega); Probe: san phdm PCR gen HBsAg
3.3.6.2 Lai DNA

DNA tach tir cdy ca chua dbi ching va ba dong ca chua chuyén gen CC1,
CC2, CC3 sau khi xtr 1y véi enzyme gi6i han Ncol duge cho vao giéng gel agarose
dé dién di qua dém cung vé6i thang chuan. Két qua cat DNA (digestion) duoc quan
sat bang anh sang tir ngoai cua thiét bi Gel Documentation (hinh 3.16). Cac mau
DNA nhian thiy d3 duoc cit tt boi enzyme Ncol thé hién qua ghi nhan cac vét sang
trai déu (smear) trén gel. Dua vao so d6 plasmid pITB-HBsAg, du dodn DNA cay
chuyén gen, sau cit bai enzyme Ncol, s€ tao trinh ty mang gen HBSAg c6 kich
thudc 5,83 kb.

V& nguyén tic, trong phan tich Southern blot, doan DNA ciy mang trinh tu
gen HBsAg sé& bat cap véi mau do. Két qua cho thdy ¢ cac dong chuyén gen déu c6
bang véi kich thudc nhu mong doi 5,83 kb, & dbi chung khong ghi nhan dugc bang
nay va sd ban sao (copy) cua gen hop nhit vao bo gen cdy & ca ba dong khac nhau
(independent event) déu rat don gian (hinh 3.17). Trén thé gidi va trong nudc,
Southern blot 14 phwong phap chuin muc va nhét thiét phai dugc sit dung trong
nghién ctru bién nap gen. Do vay, & luan an phuong phap nay ciing da dugc dung dé

xéac dinh su hop nhét cua gen chuyén vao bo gen cay.
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M TN412 CC1 CC2 CC3

Hinh 3.16 Két qua dién di gel agarose cdc mau DNA sau cit bang enzyme gidi han
phuc vu phan tich Southern blot - M: DNA molecular weight marker Il; TN412: Lad ca
chua doi chirng khéng chuyén gen; CCI, CC2, CC3: Ld cdc dong ca chua chuyén gen
HBsAg

Két qua trén khang dinh sy gan 6n dinh ctia gen HBSAg vao bd gen ca chua
TN412. Theo mét sé tai liéu, & phuong phidp chuyén gen dung vi khuan
Agrobacterium tumefaciens, c6 mot hoic it ban sao ctia gen chuyén gan trén nhiém
sac thé bo gen thuc vat va sy sap xép lai cua gen chuyén ciing it xay ra. Gen chuyén
6n dinh vé cau trac va biéu hién [83] so voi phuong phap chuyén gen tryuc tiép nhu
ban gen [15].

O luan an, két qua lai Southern blot (hinh 3.17) cho thay phu hop Vvéi cac két
quéa chung trén thé gigi & diém khong c6 cac bang DNA lai c¢6 kich thudc 16n hozc
nho hon 5,83 kb. Nhu vay, su hoat dong gen chuyén HBsAg s& 6n dinh theo thoi

gian (theo c4 nhan). Trong ciy chuyén gen, néu c6 nhiéu ban sao cua gen chuyén &
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mot hodc vai vi tri trén nhidm sic thé s& dé dan dén hién tuong im lang gen, anh

huong dén sy 6n dinh va ham luong biéu hién cua gen chuyén [15].

L P N CCl1 CC2 CcCC3

6,55 kb

5,83 kb

4,36 kb

Hinh 3.17 Két qua phén tich Southern blot cac dong ca chua chuyén gen
Cdc dong CC1, CC2, CC3 déu dwong tinh - véi trinh t DNA lai mong doi 5,83 kb (vi tri
miii tén); L: Thang DNA chudn A/Hindlll; P: PC dwong — plasmid; N: PC am - cdy khong
chuyén gen; 1, 2, 3: Ba dong cdy ca chua chuyén gen CC1, CC2, CC3
3.3.7 Kiém tra nhanh sy hién dién cia protein HBsAg & qua ciy T, bang que
thir dic hi¢u

Sau str dung que thir d6i v6i dich protein chiét tach tir 14 va quéa ca chua chin
chuyén gen HBsAg, két qua cho thiy ¢ truong hop dich protein qua thiy xuit hién
vach duong tinh (test line). Nguoc lai, khong thdy xuat hién vach nay o trudng hop
protein 14, chi c6 mot vach control line (hinh 3.18). Két qua phat hién nay c6 do
nhay, do dic hiéu va do chinh xac rat cao (99,9%). Nhu vy, két qua ching to gen
HBsAg dudi su diéu khién ctia promoter PDS tao biéu hién dic trung & qua da phat
huy tac dung. Trén thé gid1, que thir 1a vat liéu dugc quan tam st dung nhiéu dic
biét khi phai kiém tra protein ciia s6 lwong 16n c thé nhu & trudng hop quan thé sau
phan ly di truyén do yéu té chinh xac, nhanh va don gian cta k¥ thuat. Theo mot s6
tac gia, trinh ty gen ma hoa PDS c6 vai tro rat quan trong & ca chua; sy diéu hoa

phién ma trinh ty gen ma hoéa PDS lién quan chdt véi promoter chiu trach nhiém
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kiém soat su hinh thanh carotenoid & ca chua va luong carotenoid nay gia ting dang
ké & giai doan qua chin [95]. Do vay, ¢6 thé ghi nhan luong mRNA PDS dugc ting
1én gap 10 lan & qua giai doan nay [95].

Vach
control
line

Vach
duong
tinh

—_—
-—

-—
T~
I .

Hinh 3.18 Két qua phat hién nhanh protein HBsAg & 14 va qua ca chua cay T
1: Méu qua ca chua doi chung; 2: Nudc cat; 3: Méu la dong cay chuyén gen Ty CC1; 4, 5,
6: Mau qua ca chua cdy chuyén gen Ty ciia cdc dong CCI, CC2, CC3
3.3.8 Phén tich protein tong s6 dung dién di trén gel polyacrylamide (SDS-
PAGE)
Ham lwong protein tong trong cic miu khao sat
Protein sau khi dugc tach chiét tur qua ca chua chin, tién hanh xéac dinh néng

d6 protein bang phuong phap Bradford va do OD biang may Biomate 5 (Thermo)
v6i dudng chuan 1a cac ndong do BSA tir 0 pg/mL dén 50 ug/mL (phu luc 10). Dua
vao duong chuén, tinh ra ndng do protein tong tan trong dich tach chiét (bang 3.4).

Tir bang 3.4, ham luong protein tong s6 & qua chin cia cac dong ca chua
chuyén gen CC1, CC2, CC3 la tuong duong nhau, khong c6 su khac biét theo trac
nghi¢m phan hang Duncan (phu luc 10).
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Bang 3.4 Ham lugng protein tong sd ciia qua cac dong ca chua chuyén gen HBsAg

Mau Ham lugng protein tong s6 (ug/g)
(TB+SE)

Doi chimng 173,06 + 2,75
CC1 169,14 + 4,57
CC2 160,80 + 9,59
CC3 155,74 + 4,97

CV(%) 6,33
Mirc y nghia ns

ns: si khdc biét khéng cé ¥ nghia vé mdt thong ké & mirc P < 0,05 theo phdn hang cia
Duncan

Dién di SDS-PAGE protein dugc tach tir qua chin 03 dong ca chua chuyén
gen, cuing vdi protein qua ca chua chin khong chuyén gen lam ddi chimg am. Sau
khi nhuém gel bang dung dich Coomassie Brilliant Blue, nhimg bang protein hién
thi xép doc theo duong chay (lane) v6i trong luong phan tir khac nhau duoc ghi
nhan ¢ hinh 3.19.

Hinh 3.19 Két qua dién di SDS-PAGE protein cac dong ca chua chuyén gen HBsAg
- L: Thang protein chudn; BC: Cdy khong chuyén gen; 1, 2, 3: Ba dong cdy chuyén gen
CCl, CC2va CC3
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Nhin chung, cac miu protein cta cac dong ca chua chuyén gen va dbi ching
khong c6 sy khac biét nhibu, cic biang cta protein tong phan tach rd rét trén bé mat
ban gel. Qua hinh 3.19, khong nhan thay dwoc sy hién dién cta bing protein
HBsAg c6 kich thude khoang 24 kDa, c6 thé do lugng protein nay trong quéa chua
dat yéu ciu vé ham luong dé ¢ thé nhan biét duge trén ban gel. biéu nay s€ dugc
kiém chimg & két qua Western blot.

Dua vao trong luong phan tir ciia cac bang protein trong thang chudn, xay
dung dudng chuan trong lugng phan tir protein (phu luc 10). Tién hanh xdy dung
phuong trinh hdi quy tuyén tinh twong quan giita gia tri Rf va Log cla cc protein
trong thang chuan bang phan mém Excel:

Y =-1,4537x + 5,1633
Trong d6: Y = Log trong luong phan tir protein
X = Rf ty s6 giita khoang cach di chuyén ciia protein va khoang cach
di chuyén ctia pham mau bromophenol blue
Y= Log MW => MW = 10"
Bang 3.5 Khoang cach di chuyén cac biang protein trén ban gel cia cic mau khao

sat

Rf M1 (cm) Rf M2 (cm) Rf M3 (cm) Rf M4 (cm)

0,080 0,080 0,080 0,080
0,096 0,096 0,096 0,096
0,129 0,129 0,129 0,129
0,209 0,209 0,209 0,209
0,242 0,242 0,242 0,242
0,306 0,306 0,306 0,306
0,514 0,514 0,515 0,515
0,693 0,661 0,677 0,693

0,790 0,725 0,725 0,724
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cho két qua & bang 3.5 va 3.6.

Bang 3.6 Trong luong phén tir cac bang protein & cac mau d6i chimg va chuyén gen

Tir phuong trinh hdi quy tuyén tinh dung phuong phap ngoai suy dé tinh va

HBsAg
Mw 1 (Dal) Mw 2(Dal) Mw 3 (Dal) Mw 4 (Dal)
111430,479 111430,479 111430,479 111430,479
105619,668 105619,668 105619,668 105619,668
94574,205 94574,205 94574,205 94574,205
72356,358 72356,358 72356,358 72356,358
64789,495 64789,495 64789,495 64789,495
52295,919 52295,919 52295,919 52295,919
26067,429 26067,429 25980,320 25980,320
14318,116 15936,917 15105,847 14318,116
10348,490 12863,744 12863,744 12906,877

Rf : khodng cach di chuyén; Mw: trong lwong phdn tir, M1: mdau doi chimg ca chua
TN412; M2, M3, M4: ba dong ca chua chuyén gen HBsAg CC1, CC2 va CC3
3.3.9 Phin tich Western blot cic dong ca chua chuyén gen HBsAg

Ngoai str dung k¥ thuat SDS-PAGE (két qua khong phat hién duoc protein
HBsAg), k¥ thuat Western blot cling dugc thuc hién va 1a k¥ thuat t6i can thiét dé
kiém tra sy hién dién cta protein nay. Két qua phan tich Western blot (hinh 3.20)
cho thay mau protein & qua chin cac dong ca chua chuyén gen CC1, CC2, CC3 déu
coO tin hiéu trén phim - thé hién su biéu hién cua gen HBsAg. Su bét cap khang
nguyén HBsAg v&i khang thé da dong HBsAg (SAB4700767 — Sigma Aldrich)
trong Western blot 1a su bat cap dac hiéu.

Két qua (hinh 3.20) cho thiy co cac bang protein (tach chiét tir mau qua chin)
& ca ba dong CC1, CC2 va CC3. So véi trong lugng phan tir cia protein chuan (da
duoc biét 1a 24 kDa, RPN8OOE — GE Healthcare), c6 thé xac dinh duoc cac protein
& 03 dong chuyén gen ciing c6 trong lugng phan tir 24 kDa va két qua nay phu hop
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v6i két qua nghién ctru cia cac tac gia Unni (2010); Guan (2012), Kalenahalli
(2013) va Nair (2013).

P N (ClGl CC2 CC3
— T — — <« 24 kDa

Hinh 3.20 Két qua phan tich Western blot dwong tinh ddi véi cac dong ca chua
Chuyén gen - P: Protein HBsAg tinh khiét - 10 ng; N: Cdy khéng chuyén gen; CC1, CC2
va CC3: Ba dong cdy ca chua chuyén gen HBsAg

Hinh 3.20 ciing cho thiy khéng c6 cac bing protein HBsAg co trong luong
phan tir nho hon 24 kDa. Piéu nay chimg to gen chuyén HBsAg tich hop va biéu
hién 6n dinh & bo gen cay (theo c4 nhan). D6 dam bing protein ciia ba dong ca chua
chuyén gen CC1, CC2, CC3 trong hinh 3.20 cho thdy murc biéu hién protein tai to
hop gitta cac dong chuyén gen nay khong co su khac biét nhiéu tuy gen HBsAg
dugc gan vao nhiing vi tri khac nhau trén cac nhiém sic thé khac nhau cia ba dong
ciy chuyén gen (independent events). Sy biéu hién kha dong déu ctia gen HBsAg 1a
do str dung vi khuan Agrobacterium tumefaciens - phuong phap bién nap dugc
quan tam st dung rat nhiéu trong thoi gian gan ddy. So véi phuong phap ban gen
(biolistic method), phuong phap nay tao s6 ban sao ciia gen it. Sy biéu hién cua
protein tiét dic biét nhitng protein c6 cau ndi disulfide trong t& bao chat cua té bao
thuong rat thap [156] do su thoai héa hodc bi mat su 6n dinh trong diéu kién moi
truong té bao chat. Vi vay, O nhiéu loai thuc vat, da khong thanh cong trong viéc tao
luong protein HBsAg cao nhu mong mudn. Luong protein HBsAg ¢ luan an dugc
tiép tuc xac dinh qua phan tich bang ELISA.
3.3.10 Kiém tra ham hrong protein HBsAg bang phwong phap ELISA

Dung dich protein dugc phan tich bang ELISA Sandwich dé xac dinh ham
luong protein HBsAg trong qua dua theo mét sd tai liéu [31, 102, 118]. Cubi qua
trinh thuc hién, doc két qua bang may Benchmark Plus — microplate

spectrophotometer (BioRad, USA) nbi véi méy tinh. Két qua duoc xir Iy dung phan
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mém tin hoc va dya trén dudng chuin cac ndéng do khang nguyén protein HBsAg
(BF 6015 - Aalto Bio) dé tinh ra ndng do protein HBsAg c6 trong cac mau khao sat.
Két hop vé6i két qua tinh nong do protein tong sb, suy ra ty 1& protein HBsAg c6

trong protein tong s6 cia moi mau khao sat.

Bang 3.7 Tuong quan giira gia trj OD va cac ndéng do protein HBsAg (BF 6015 -
Aalto Bio) dung lam dudng chuin
HBsAg (ng/ml) 0 0,09375 0,1875 0,375 0,75 1,5 3,0
oD 0 0,149 0,203 0,499 1,146 1,734 3,211

Tir két qua OD trong bang 3.7, dung do thi dudng chuin protein HBsAg
(phu lyc 10) v&i phuong trinh y = 1,065x + 0,092, tinh ra ndng do protein HBsAg
trong nhitng mau khao sat. Két qua duoc thé hién trong bang 3.8.

Két qua cho thiy chi s6 OD clia mau qua ca chua ddi ching khong chuyén
gen trong bang 3.8 bang 0.
Bang 3.8 Ham luong va ty 18 protein khang nguyén HBsAg trén protein tong sd

trong nhirng mau khao sat

Mau Ham luong protein HBSA(g Ty 1¢ protein HBsAg/

(ng/g) (TB+£SE) protein tong s6 (%)
Doi ching 0 0
CC1 202,97 £549 a 0,12
CC2 186,99 + 6,08 ab 0,11
CC3 171,32+ 547b 0,11
CV (%) 5,26 -

Ghi chii: Cdc 56 c6 chir cdi khdc nhau trong ciing mét cét thi sw khdc biét c6 y nghia vé
mat thong ké o murc P < 0,05 theo phan hang cua Duncan.

Pay 1a két qua duoc xem 13 chinh x4c boi vi theo nguyén tic cia ELISA
Sandwich, protein khang nguyén dugc bat cip boi khang thé dic hiéu thir nhat
(SAB4700767 — Sigma, USA) va duoc phat hién bing khang thé don dong dic hiéu
thir hai (PA1-73088 - ThermoFisher Scientific™, USA). Do d¢, tit ca nhimng
protein khong phai HBsAg khong thé bat cip voi khang thé dic hiéu thi nhat va bi
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loai bo qua nhitng lan rira dia. Vi viy, mau dung phan tich ELISA Sandwich khong
can phai tinh sach truéec.

Tir két qua ELISA dinh luong protein HBsAg va két qua dinh luong protein
tong sd bang phuong phap Bradford tinh ra ty 16 ham luong protein HBsAg trén
protein tong - trinh bay trong bang 3.8.

Qua ca chua & ba dong cdy chuyén gen HBSAg tao protein tai t6 hop chiém
khoang tir 171,32 ng/g trong luong twoi (TLT) dén 202,97 ng/g TLT. So véi két qua
cla tac gia nhu Guan va cs. (2012) khi str dung promoter CaMV35S véi mirc biéu
hién HBsAg & qua la 127,54 ng/g TLT, thi lwong protein HBsAg nhan dugc ¢ luan
an d6i v4i gen dugc diéu khién boi promoter PDS cao hon - chiém khoang 0,11%
trong protein tong sd. Trong nghién ctru cua Sindhu va cs. (2010), lugng protein tai
t6 hop trong cdy chuyén gen cé thé dao dong tir 0,002 dén 0,8% trong protein tong
s6, phu thudc vao promoter tao biéu hién gen va gidng ciy (genotype) dugc bién
nap. Rukavtsova va cs. (2009) str dung promoter CaMV35S, protein HBsAg trong
ciy chuyén gen chiém khoang 0,01 - 0,05% trong protein tong sd. Gao va cs. (2003)
cho rang lugng protein HBsAg/TSP trong cdy chuyén gen chiém ty 18 0,001% hoic
khoang 0,005% protein HBSAQ/TSP trong nghién ctru cia Guan va cs. (2012).

O luan an, két qua luong protein HBsAg trong qua ca chua cao c6 thé 1a do
promoter dugc sir dung trong plasmid chuyén gen 1a promoter PDS - biéu hién
chuyén biét & qua, véi su két hop cua promoter T7 ctia thuc khuan thé 1am ting
cudng su biéu hién ctia gen chuyén. O giai doan tao qua, promoter PDS diéu khién
hoat dong gen T7 polymerase tao san pham va san pham nay kich hoat gen HBsAg
va gen gus. Gen PDS duoc biéu hién cao & qua khi bt dau chuyén sang mau cam
dic biét cao nhat & qua chin (mau d6). Mtic biéu hién cao cua gen nay dan dén sy
hoat dong manh ctia nhitng enzyme dé chuyén ddi phytoene thanh {-carotene va
lycopene & qua. Gen PDS nay ciing duoc tng dung két hop véi gen khac dé bién
nap gen tao cdy trong véi lugng lycopene cao. O nghién clru cia Srinivas va cs.
(2008), khi str dung promoter khac - promoter EFE ctia chudi, luong protein HBsAg

thu duoc & qua ca chua ctia cic dong chuyén gen thi thap hon lugng protein HBsAg
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& 14 khoang 3 - 4 1an, c6 thé do promoter ndy chi c6 kha ning tao biéu hién protein
HBsAg cao ¢ 14.

S¢ di ham lugng protein & qua ca chua xanh hay & la ca chua khong duoc
kiém tra vi muc tiéu cua ludn an la cha trong bo phan an dugc (qua chin hoan toan)
trong viéc tao vaccine an duoc. O qua ca chua chin d6 hoan toan, ham luong B-
carotene va lycopene cao nhat so véi ¢ giai doan qua xanh, c6 thé nhiéu hon tir 1,9
dén 3,3 lan. Hon nita, & giai doan qua chin d6, ham luong duong (glucose,
fructose), TSS (Total Soluble Solid), Titratable acid ciing cao nhét [38, 108, 121,
163, 173]. Ngoai ra, trong qua xanh con chita mot lugng kha nhidu chat doc
tomatine, lwong chat nay giam dan theo muc d6 chin ciia qua va bién mét hoan toan
khi qua chin d6. Do d6 khong nén st dung qua xanh dé an vi c6 thé giy nhirc dau,
chong mat, budn non [8]. Vi vay, su biéu hién gen HBsAg chi dugc kiém tra ddi véi
qua chin.

Tom lai, qua tham khao tai lidu va thue té dé tai, dé gia ting sy biéu hién gen
chuyén trong cay c6 thé st dung tin hiéu SEKDEL (biéu hién mang ludi ndi chat),
st dung cac loai promoter manh (nhu promoter E8, T7), promoter tao biéu hién & bd
phan dic trung nhu PDS két hop promoter T7 trong nghién ctru nay.

3.4 Kiém tra sw di truyén ciia gen chon loc nptll va gen chuyén muc tiéu
HBsAg & thé hé T, bang phwong phap sinh hoc dinh tinh va k§ thuat PCR

Cac cdy cua nhitng dong chuyén gen CC1, CC2, CC3 va cay dbi chung
khong chuyén gen dugc trong ngoai vuon uom dén khi ra hoa, tao qua chin va thu
nhén hat dé tién hanh mot sd thi nghiém kiém tra thé hé chuyén gen T;.

3.4.1 Panh gia kha ning khang khang sinh kanamycin ciia mot so6 ciy con thé
hé sau bing phwong phap dinh tinh

Truéc hét, hat ca chua khong chuyén gen (25 hat) duoc gieo trén gia thé gidy
tham bdo hoa dung dich 100 mg/L kanamycin. Sau 7 ngay, nhan thiy & diéu kién
khong c6 kanamycin, hat ndy mam binh thuong, than cdy mam mau xanh, cao tir
1,5 dén 2 cm, ré dai trung binh vai cm, mau tréng. O diéu kién co kanamycin, hat

nay mam rat kém, thin ngin, cong, c6 sac to tim, chiéu cao trung binh cdy mam
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dué6i 1 cm; ré hoi hdng, ngén, c6 nhiéu 16ng hat, dai 5 - 7 mm (hinh 3.21). Néu xu
1y kanamycin tir 200 — 300 mg/L, hat nay mam rat yéu — mam coi coc, sinh téng
hop diép luc té bi suy thoai ddn dén 14 mam bj tring, cdy mam chét sau dé (sb liéu

ca nhan).

Hinh 3.21 Sy @c ché nay mam cua khang sinh kanamycin trén hat ca chua khong
chuyén gen & 7 NSC - A. Hat ndy mam trén gid thé gidy tham nudc khéng cé kanamycin;
B. Hat ndy mam trén gid thé gidy tham nuwéc c6 kanamycin 100 mg/L

Sau thar nghiém trén, hat tir qua ca chua chin chuyén gen HBsAg thé hé T,
sau khir tring dugc nudi cdy trén moi trudng nady mam % MS c6 bd sung khang sinh
kanamycin 100 mg/L dé tim hiéu kha nang khang kanamycin.
Bang 3.9 Két qua thir nghiém kha ning khang khang sinh cua hat tir qua ca chua
chin chuyén gen HBsAg thé hé T, trén mdi trudng nay mam % MS c6 bd sung
kanamycin 100 mg/L ¢ 7 NSC

Dong ca So lwong hat  So6 hat nay S6 hat nay v C (o, n)
chua thir nghiém mam t6t mam kém
(hat) (hat) (hat)
CC1 40 28 12 0,53 3,841
CC2 40 31 9 0,13 3,841

CC3 40 29 11 0,13 3,841
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Két qua cho thiy da s hat ndy mam binh thuong. Nguoc lai, mot s6 nay
mam rat kém (hinh 3.22) — tuong ty hat cdy khong chuyén gen trén gidy thim bao
hoa dung dich kanamycin 100 mg/L. Trong thir nghiém nay, bac ty don la 1 va tri
s6 xac sudt Ca (p) = 0,05. Tra trong bang phan bd gia trj y° ciia Pearson v6i C (a, n)
1a 3,841. So véi két qua tinh toan (bang 3.9) cho thiy cac tri sé 5 ciia cac dong ca
chua CC1, CC2, CC3 déu nho hon 3,841. Vi vay, gia thuyét du kién su di truyén
gen khang kanamycin (gen nptll) theo ty I¢ 3:1 1a phu hop vai @6 tin cay Ca (p) =
0,05.

Hinh 3.22 Sy ndy mam ciia hat ca chua chuyen gen thé hé T, trén méi truong v MS
¢6 bd sung kanamycin 100 mg/L ¢ 7 NSC
Diéu nay ching to gen chuyén duoc gén vao mot vi tri (locus) trén nhidém sic
thé bo gen thuc vat va duoc di truyén theo kiéu don gen [15]. Két qua nay ciing phu
hop vai két qua cua tac gia Kalenahalli va cs. (2013) va Nair va cs. (2013) qua kiém
tra kha ning ndy mam cia hat cay T, (40 hat) d6i véi mdi dong ca chua chuyén gen
trén moi trudng chira khang sinh kanamycin 100 mg/L dé phan tich su di truyén cta
gen HBsAg — ciing tuan theo quy luat di truyén ciia Mendel (phan ly theo ty 1¢ 3:1).
Cac cdy mam ndy sau d6 duoc dua ra trdng ¢ bau dat (hinh 3.23) dé tiép tuc
nghién ciru, s6 con lai dugc tiép tuc nudi cay gilr dong dai han trong diéu kién in

vitro.
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Hinh 3.23 Cay con tir hat ca chua chuyén gen HBsAg khang kanamycin 100 mg/L
trong ¢ vudn wom & 30 NSC
3.4.2 Phuwong phap PCR

L4 ctia mot s cay con thé hé T, (16 ca thé) cua 01 dong chuyén gen HBsAgQ
(CC1) va dbi chimng khong chuyén gen duoc thu nhan dé tién hanh tach chiét DNA
va phan tich PCR céac gen HBsAg, gen nptll v&i cap mdi dic hiéu cho timg gen.

— A
e B ONILN2IE 20 3 Angsimbe 7@t 9 0100 1213 14 15 16

aper eantd @ avaathbes @

B
9 10 11 12 13 14 15 16

Hinh 3.24 Két qua kiém tra PCR gen khang kanamycin nptll va gen HBSAg & mot
s6 ca thé cay con ca chua thé hé T, cua dong CC1

A. Kiém tra PCR gen nptll dwong tinh véi bang DNA 600 bp (vi tri miii tén) (L: Thang
DNA chudn 1 kb; P: PC dwong - plasmid; N1: PC dm — nudc cat; N2: PC dm - cdy khéng
chuyén gen; 1, 2,4, 5,6, 8, 10, 11, 12, 13, 15: Cdc cd thé Ty mang gen chuyén; 3, 7, 9, 14,
16: Cdc cd thé Ti khong mang gen chuyén); B. Kiém tra PCR gen HBsAg dwong tinh voi
bang DNA 681 bp (vi tri miii tén) (L: Thang DNA chudn 1 kb; P: DC dwong - plasmid; N1,
N2: BC dm - nhwtrén; 1, 2, 4, 5, 6, 8, 10, 11, 12, 13, 15: Cdc cd thé Ty mang gen chuyén;
3,7, 9 14, 16: Cdc cd thé Ty khong mang gen chuyén)
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Két qua dién di san phdm PCR gen HBsAg va gen nptll cho thiy c6 bing DNA
co kich thude 681 bp va bang 600 bp tuong ing V&1 kich thude bang DNA dugc
khuéch dai tir plasmid mang gen HBsAg va gen nptll (dbi chimg dwong). O ddi
chting 4m - nudc cat va 1a ca chua khong chuyén gen khong xuét hién bing DNA
kich thuéc nay (hinh 3.24). Két qua & hinh 3.24 budc dau cho thiy c6 su di truyén
lién két giira gen HBsSAg va gen nptll. Két qua kiém tra PCR nay cung véi két qua
tinh toan céc tri 56 ¥ cta cac dong ca chua chuyén gen & thé hé T, (bang 3.9) minh
ching gen chuyén HBsAg di di truyén cho thé hé con va phén ly theo quy luét
Mendel voi ty 1€ 3:1.
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KET LUAN VA PE NGHI

Két ludn

Tt cac két qua nghién ctru vé nudi cay mo, bién nap gen, ki€m tra thé bién
nap va su di truyén cua cic gen bién nap trén giong ca chua TN412, luan an cho

phép rat ra mot s két luan nhu sau:

1. P xay dung hoan thién hé thong tai sinh chdi tir 14 mam nudi ciy in vitro
cho gidng ca chua TN412 lam tién d& cho nghién ctru bién nap gen. Ty 16 tai sinh
chdi cao nhat, s6 lugng choi trén mau nhiéu nhit dugc ghi nhan trén moi truong
khoang MS (vitamin B5) c6 bd sung BA 2,0 mg/L va IAA 0,5 mg/L. Pa xéac dinh
dugc nong do t6i thiéu cua khang sinh kanamycin anh hudng dén tai sinh chdi/ gay

chét 14 mam va sy sinh trudng/ gay chét cay con nudi cy in vitro 1a 50 mg/L.

2. bi xay dung hoan chinh quy trinh bién nap gen HBsAg vao 14 mam nho vi
khuan Agrobacterium tumefaciens mang plasmid pITB-HBsAg véi két qua tao
dugc 03 dong ca chua chuyén gen. Cac budc co ban ciia quy trinh ndy bao gdm giai
doan tién nudi cdy 14 mam trén moi truong tai sinh trong 2 ngdy; gy nhiém 14 mam
v6i dong vi khuan Agrobacterium tumefaciens LBA 4404 trong 20 phut; nudi chung
14 mam v&i vi khuan trong 2 ngay; chon loc, tai sinh chdi chuyén gen tir 14 mam

nudi ciy trén moi trudng cd bd sung 50 mg/L kanamycin.

3. D3 kiém tra su hién dién, biéu hién cua gen chuyén & thé chuyén gen Ty
bé“mg k¥ thuat PCR, giai trinh tu doan gen, Southern blot, phuong phdp héa md té
bao (GUS assay), sinh hoc dinh tinh, hoa sinh (ELISA) va Western blot. Protein

HBsAg chiém 0,11% trén tong sd protein hoa tan ciia qua.

4. Bang phuong phép sinh hoc dinh tinh qua kiém tra kha ning khang khang
sinh kanamycin 50 — 100 mg/L va bang k¥ thuat PCR di xac dinh dugc sy di truyén

ctia gen chon loc nptll va gen chuyén muc tiéu HBsAg & thé hé T;. Budc dau ghi
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nhén c6 su phan ly di truyén hai gen néi trén co ban phi hop quy luat Mendel véi ty
1¢ 3:1.
Pé nghi

Can tién hanh khao sat chi tiét anh huong cua cac thong sd dén tan sb bién nap
gen nhu hop chit phenol acetosyringone voi cac néng do khac nhau, thoi gian (sb
ngay) nudi chung mé véi vi khuan.

Can tiép tuc giir cac dong cay To, T1 O diéu kién in vitro va theo doi su di
truyén, biéu hién 6n dinh cua cac gen chuyén dic biét 1a gen muc tiéu HBSAg & cac
thé hé sau Ty, T3 nhdm thu nhan dong thuan phuc vu cho cac trién khai tiép theo vé
dinh hudng nghién ctru tao “vaccine dn dugc” phong ngtra bénh viém gan B.

Can tiép tuc khao sat anh hudng cia protein HBsAg 1én kha ning tao dap tmg
mién dich trén dong vat mo hinh ciing nhu tién t6i cac khao nghiém 1am sang theo

dung quy trinh san xuét vaccine trong y hoc.
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PHU LUC 1
Thanh phin mudi khoang co ban ciia mdi trwong MS, 1962 (Murashige va
Skoog)

* Pa lwgng (g/L)

KNO; 1,9
NH;NO; 1,65
CaC|2.2H20 0,44
MgSO,.7H,0 0,37
KH,PO, 0,17
* Vi lwgng (mg/L)

Na,EDTA 37,3
FeSO,.7H,0 27,8
MnSO,4.H,0 16,9
ZnS0,.7TH,0 8,6
H3;BO; 6,2
Kl 0,83
Na,Mo00,.2H,0 0,25
CuS0,4.5H,0 0,025
CoCl,.6H,0 0,025
* Vitamins B5 (mg/L)
Myo-Inositol 100
Nicotinic acid 1
Pyridoxine HCI 1
Thiamine HCI 10
Moi trwong 2 MS

1/2 Khoang da luong, 1/2 khoang vi lugng, duong saccarose 15 g/L, 1/2 vitamin B5
Héa chit trong phan tng thir Gus:

e Dung dich stock X — gluc 0,02 M

+* X —gluc 70 mg
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+* DMSO

* Nudce

e Dung dich thir X — gluc

« Stock X — gluc

+ Dung dich dém NazPO4 (pH=7)
+* EDTA 0,25 ml (pH=7)

« Triton 100 10%

Moi trwong LB (Luria — Bertani):
Méi trwong l6ng

- Bacto yeast extract

- Bacto tryptone

- NaCl

- Nudc cat

(pH dua vé 7,0 véi khoang 0.4 mL NaOH 5N)
M@di truong AB x 20 (Chilton va cs., 1974)
* Dung dich dém: (g/L)

- K,HPO,. 3H,0

- NaH,PO,. 3H,0

+ Dung dich mudi AB:

» KCI

* NH,4CI

* MgSQy. 7H,0

* CaCly. 2H,0

* FeSQO4. 7TH,0

*pH=7

2 mL
8 mL
5mL
10 mL
4 mL
1mL

5S¢

109

10 ¢

dén 1000 mL

78,6

23

3

20

6

0,2

0,05
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PHU LUC 2
Tao dong E. coli mang plasmid plITB-HBsAg
Phwong phip tao E. coli ¢6 kha ning bién nap

1. Ciy mot khuén lac vi khuan E. coli dong DH50 vao trong 10 mL méi
truong LB va U lac qua dém (16 gid) ¢ 37°C.

2. Pha lodng dich nudi cdy dé qua dém trén theo ti 18 1:100 trong dung dich
LB (0,5 mL cho 50 mL) va tiép tuc u lic & 37°C cho dén khi ODsgs dat téi 0,45-
0,55. Mat khoang 3 gior dé vi khuan dat do dyc nay.

3. Ly tam lanh 2500 vong/phut trong 10 phut dé 1am ling té bao vi khuén.

4. P6 bd phan méi trudng va hoa cin vi khuan nhe nhang trong dung dich
CaCl, 0,1 M dit trong d4 lanh. U lanh it nhat 30 pht.

5. Ly tam lanh 2500 vong/ phut trong 10 phut dé 1am lang vi khuan.

6. Hoa tan vi khuan rat nhe nhang vao 100 pL dung dich CaCl,/ glycerol 0.1
M/12,5% v/v, r6i phan ra thanh 200 pL vao cac éng Eppendorf 1,5 mL di dugc 1
lanh trude. C6 thé dung ngay hodc giit ¢ -80°C.

Phwong phap bién nap plasmid pl TB-HBsAg vao vi khuan E. coli

1. Cho 1 uL (10 ng) dung dich plasmid vao 200 uL cta dich competent cell,
u trong da khoang 20 phut.

2. Tac dong nhiét & 42°C khoang 90 gidy.

3. bit lai trong d4 khoang 2 phut.

4. Cho 1 mL méi truong LB khong c6 khang sinh. Nubi lac & 37°C trong 1
gio.

5. Ly tam vi khuan trong 1 phat va loai bé nuéc trong (chi chira lai mot it
dich phia dudi).

6. Trai dich vi khuan trong méi truong LB thach c6 khang sinh twong tng
Kanamycin 50 mg/L, giit qua dém & 37°C.

Kiém tra két qua bién nap va so chon cac dong E. coli DH5a mang plasmid

pITB-HBsAg
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1. Sau khi & & 37°C trong khoang 16 gio, tién hanh kiém tra két qua bién nap
bang cach quan sat su phat trién ctia khuan lac trén dia bién nap va dia d6i chimg.

2. Chon cac khuan lac E. coli DH5« 16n va roi rac, iy mét it sinh khéi ciy
vao mdi binh tam gidc chira 10 mL méi truong LB-Km 16ng.

3. U lic ¢ 37°C trong khoang 16 gid. Quan sat sy ting trudng cia cac dong
da chon trong méi truong LB-Km va chon dong ting truong manh nhit thong qua
d6 duc (do OD). Str dung dong E. coli DH5¢ nay cho cac thi nghiém ké tiép.

Tach chiét plasmid tir cac dong E. coli DH5¢ bién nap (Phwong phap SDS-
Kiém)

Muc dich: Thu nhan mét luong 16n vector tao dong, chuan bi cho viéc bién
nap vao Agrobacterium tumefaciens.

Nguyén tic: Phuong phap SDS-kiém duya trén sy bién tinh DNA va kha ning
phuc hdi nhanh ctia DNA plasmid so voi DNA genome ciia vi khuan.

SDS lam bién tinh cac protein cua té bao, qua dé gitip cho DNA ciing dugc
bao v¢ khoi sy phan cit cua DNase. Déng thot, néng d6 NaOH cao khién DNA téng
bi bién tinh.

Khi duoc trung hoa bang KOAc & méi truong trung tinh, DNA plasmid nho
gon nén nhanh chéng phuc hoi cdu triic ban dau trong khi DNA genome c6 kich
thude 16n, cong kénh van & trang thai bién tinh khong tan.

Sau khi ly tAm phan doan, DNA plasmid s& dugc thu nhan trong phan dich
ndi phia trén. DNA plasmid s& dugc tinh ché bang phenol, chloroform va tia dudi
tac dung cua ethalnol 99% rdi hoa tan lai trong TE.

Thuec hién:

1. Cay mot khuan lac E. coli mang plasmid pITB-HBsAg gia dinh vao mdi
binh tam giac chira 10 mL méi truong LB-Km 16ng. U lic qua dém & 37°C.

2. Cho 1,5 mL dich nudi ciy vao trong 6ng Eppendorf va ly tim 10.000 vong
trong 1 phut & 4°C. Hut bo dich méi trudng phia trén. Thém tiép 1,5 mL dich nudi

céy, 1ap lai nhu trén.
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3. Huyén phu hoa sinh khéi thu dugc trong 200 pL dung dich GTE lanh.
Vortex k§ dé dam bao da huyén phu t6t tat ca sinh khoi.

4. Thém 400 puL dung dich tdy SDS-kiém, tron hdn hop bang cach dao dng
Eppendorf vai 1an. Giir mau trong d4 khong qua 5 phut.

5. Thém 300 puL dung dich trung hoa KOAc lanh, nhe nhang tron hon hop
bang cach dao dng Eppendorf trong khoang 10 gidy. U trong d4 khoang 5 phit.

6. Ly tim mau 14.000 vong/phut trong 10 phut & 4°cC. Chuyén dich trong
phia trén sang dng Eppendorf méi, bo cin.

7. Cho vao mdi éng Eppendorf 500 pL phenol bdo hoa trong TE, vortex déu,
ly tdam 14.000 vong/phut trong 5 pht.

8. Thém 300 uL dung dich trung hoa KOAc lanh, nhe nhang tron hon hop
bang cach dao ong Eppendorf trong khoang 10 gidy. U trong d4 khoang 5 phit.

9. Ly tam mau 14.000 vong/phut trong 10 phut & 4° C. Chuyén dich trong
phia trén sang dng Eppendorf méi, bé can.

10. Cho vao mdi ong Eppendorf 500 pL phenol bdo hoa trong TE, vortex
déu, ly tam 14.000 vong/phut trong 5 phut ¢ 4°C. Thu dich ndi vao 6ng Eppendorf
moi.

11. Thém vao 500 pL choloroform, lac déu, ly tim 14.000 vong/phut trong 5
phat & 4°C. Thu dich ndi vao éng Eppendorf méi.

12. Taa DNA bang 0,8 mL ethanol 99% lanh. Bé mau trong da (khoang 4OC)
khoang 5 phut.

13. Ly tam 14.000 vong /phut trong 10 phit & 4°C. Loai bo tt ca dich ndi,
thu tua.

14. Rira tha bang 0,8 mL ethanol 70%, ly tam 10.000 vong trong 1 phut va
loai bo dich ndi. Dé kho & nhiét do phong khoang 5-10 phut.

15. Hoa taa vao 20 pL TE. Xu 1y bang 2 pL RNase (2mg/mL) & 37°C
khoang 20 phut.

16. Bao quan & -20°C.
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Kiém tra plasmid thu dwoge sau tich chiét bang phéan wng cit giéi han va ky
thuat dién di
Muc dich: Nhén biét plasmid pITB-HBsAg qua phan tmg cit giéi han.
Nguyén tic: Trong céu trac plasmid pITB-HBsAg co vi tri cit cta enzyme
gidi han Hind I11 nén khi bj cét boi enzyme nay, plasmid s& mé vong tao nén mot
doan DNA mach thing véi kich thuéc bang véi kich thude cua plasmid pITB-
HBsAgQ.
Kiém tra phan Gng cat gidi han bang cach cho chay dién di san phdm trén gel
agarose cung v6i thang chuan.
Thuec hién.
* Thiét 1ap hé thong cit DNA plasmid v6i enzyme Hind 111
- it 1 ug DNA plasmid vao 6ng Eppendorf va cho nudc vao dé thé tich 1a 18
ul.
- Thém 2 pL dung dich d¢m 10X cua enzyme gidi han Hind I11.
- Thém 1-2 don vi enzyme gi6i han Hind 111 va tron déu hdn hop.
- U phan tmg & 37°C trong 4-16 gio.
* Pién di san pham cat giéi han trén gel agarose
- Cho 1 g agarose vao 120 mL dung dich TAE dun néng chay.
- Bé ngudi dén 60°C, cho thém 12 pL ethidium bromide (mang gang tay khi tiép
xuc véi chat nay).
- P6 vao khuon di cai san luoc dé tao giéng, chd dung dich déng va ngudi hoan
toan.
- Cho dung dich dém TAE vao ngap ban gel, nhe nhang rat lugc ra.
- Cho hén hop DNA va dung dich tai vao céc giéng. Cam dién cuc, chay ¢
khoang 60 volt trong 2-3 gio.
- Str dung thang chuén A- Hind 111

- Xem ban gel dudi dén cuc tim.
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PHU LUC 3

Bién nap plasmid pl TB-HBsAg vao Agrobacterium tumefaciens LBA4404
Quy trinh tao A. tumefaciens kha bién

1. Nuodi cay ching A. tumefaciens trong 5 mL méi trudng LB ¢6 chira khang
sinh Kanamycin twong tng (hé thong binary vector). Lic qua dém (12- 14 gid) &
28°C khoang 250 vong/phut.

2. Cho 2 mL dich nudi cay qua dém vao 50 mL méi trudng LB c6 khang sinh
tuong tng lic khoang 4 gid cho dén khi ODggo khoang bang 1.

3. Ly tdm 50 mL dich nudi cay & 3000 vong trong 15 phat. Loai bo nudc
trong phia trén.

4. Hoa tan vi khuén trong 1 mL CaCl, 10 mM lanh (gitt dich trong da).

5. Phan ra 100 uL vao cac dng Eppendorf di dugc U lanh truée. Lam lanh
nhanh chéng va bao quan trong ti - 80°C.
Quy trinh chuyén plasmid vao A. tumefaciens kha bién

1. bat 1 pL (10 ng) dung dich plasmid vao 200 uL cia dich competent cell.

2. Tac dong nhiét bang cach cho éng Eppendorf chta dich vi khuan vao
trong nito long khoang 90 giay.

3. Pat lai dich vi khuan trong bon nuéc 37°C khoang 5 phut.

4. Cho 1 mL méi trudng LB khong c6 khang sinh va nudi lic (khoang 50
rpm) & 28°C trong 2- 4 gio.

5. Ly tam vi khuan trong 2 phut va loai bé nudc trong, hoa tan dich trong
100 uL moi trudong LB moi.

6. Trai dich vi khuan trong méi trudng LB thach c6 khang sinh tuong tng,
gitt & 28°C trong 2 ngay.
Kiém tra sy biéu hién ciia gen chi thi lacZ trong vi khuan

Muc dich: Kiém tra sy biéu hién cua gen chi thi lacZ, qua d6 nhan biét duoc
két qua bién nap plasmid pITB-HBsAg vao E. coli/ A. tumefaciens.

Trong trudng hop c¢6 thuc hién viée ciu trac lai plasmid trong E. coli (gin

xen gen dich), thi nghiém nay con cho phép phat hién vector tai to hop.
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Nguyén tic: Vi khuan mang plasmid pITB-HBsAg c6 gen lacZ. Néu gen nay
dugc biéu hién thi trong méi truong c¢6 IPTG va X-gal, B-galactosidase s& phan cit
X-gal tao thanh hop chét c6 mau xanh. Do d6 cac khuan lac bién nap plasmid pITB-
HBsAg s€ c6 mau xanh.

Thuc hién:

Thi nghiém nay dugc tién hanh trén A. tumefaciens. Néu mudn khao sat trén
E. coli, thuc hién tuong tu.

- Chuan bj céac dia Petri ¢ 90 mm chira méi truong LB-Km dic.

- Cho vao mdi dia 30 uL X-gal 20 mg/mL va 30 uL IPTG 25 mg/mL. Dung
que dan déu hdn hop trén bé mat thach. U qua dém cho hoa chat tham vao thach.

- Cho vao mbdi dia Petri n6i trén 10 pL dich huyén phu cua A. tumefaciens
LBA4404 di qua bién nap. Dung que dan déu dich khuan trén bé mat thach. U ¢
28°C.

- Sau 2 ngay, quan sat mau sic cia cac khuan lac.

Tach chiét plasmid tir cac dong Agrobacterium tumefaciens LBA4404 bién nap
plasmid pITB-HBsAg va kiém tra plasmid thu dwoc sau tich chiét bang phan
rng cit giéi han va ky thuat dién di.

Phén tich PCR dé xac dinh s hién dién ciia gen HBSAg trong plasmid méi

Cac plasmid plITB-HBsAg sau khi dwgc tach chiét tir vi khuan E. coli/
Agrobacterium tumefaciens s& duoc kiém tra sy hién dién ctia gen muc tiéu (gen
HBsAQ) bang phan tng PCR vdi cip moi dic hiéu cho gen muc tiéu.

Trinh ty primer:

+ Primer 1: HBV(F): 5” - TAC TGG ATC CAC CATGGA GAA CAT CAA

CA-3
+ Primer 2: HBV(R): 5’ - TCT AGA GCT CTT AAA TGT ATA CCC AGA
AGA CAA AAG AA -3

Thi nghiém duogc tién hanh v6i miu d6i chimg dwong 1a plasmid pITB-
HBsAg chuén.

Kich thudc doan gen HBsAg duogc khuéch dai 1a 681 bp.
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Hdn hop céc thanh phan cua phan tng PCR nhu sau:

- dNTPs: 5 uL (ndéng do dat 2 mM cho mdi loai AINTP).

- Buffer PCR 10X: 5 pL.

- Primer 1: 2 pL (ndng db tir 50 -100 ng).

- Primer 2: 2 pL (ndng db tir 50 — 100 ng).

- MAu DNA: 5 uL (thay d6i tuy theo néng d6 DNA).

- Taq polymerase: 0,5 pL.

- Nudc cat: thém vao cho du thé tich 50 pL.

Tron nhe déu rdi nhd mot giot ddu 1én bé mat dung dich dé gitr dung dich
khong bay hoi trong qué trinh phan ing.

Dit dng vao may va cho chay theo chuong trinh dinh sin.

- Bit dau tach chudi DNA: 94 °C/ 10 phut.

- Lap lai 35 chu ky, mdi chu ky nhu sau:

Tach chudi DNA: 94°C/ 1 phiit.

Bt cap moi: 55°C/ 1 phit

Kéo dai chudi DNA: 72°C/ 1 phat.

- Hoan tAt phan @mg: 72°C/ 10 phut

- Giit miu ¢ 4°C cho dén khi 14y m3u ra khoi may.

Khi két thuc phan tng, hut bo 16p dau va st dung phan dich bén dudi dé dién
di.

DNA, dNTPs, primers, PCR 10X buffer can duge bao quan & -20°C. Khi str
dung phai ludn giir cac chét trén trong da bao. Riéng Taq polymerase van gitt & -
20°C, sau khi 14y xong trit ngay & -20°C. Céc chét nay s& bi giam tac dung khi dé ¢
nhiét d§ phong.

PHU LUC 4

Tach chiét DNA thue vat [46]

Muc dich: Thu nhan mdt lwuong DNA vtra da cho phén tich PCR

Héa chit:
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Buffer tach chiét DNA (EB): 0.35 M sorbitol, 0.1 M tris-base, 5 mM EDTA,
pH 7.5.

Buffer lysis nuclei (LB): 0.2 M tris, 0.05 M EDTA, 2 M NaCl, 2% CTAB

Sarkosyl 5 % wiv.

Microprep buffer: 2.5 phan EB, 2.5 phan LB, 1 phan 5% Sarkosyl, thém 0.3
dén 0.5g sodium bisulfite (NaHSO5)/ 100 mL buffer trudc khi sir dung.

Nguyén tdc: Chat tay Sarkosyl pha v& mang té bao va mang nhan, giai phong
DNA dbng thoi phan huy céc protein lién két véi DNA.

Dung dich phenol/chloroform lam tia protein. Sau ly tdm, acid nucleic hoa
tan trong pha nudc sé dugc thu nhan lai.

Isopropanol lam tua acid nucleic, giup thu nhan acid nucleic duéi dang c6
dic. Hon nita, cac acid nucleic trong luong phan tir thap khong bi tia trong
isopropanol nén c6 thé loai chung ra.

Acid nucleic duoc thu nhan lai béng ly tam. Céan tia dugc rua trong ethanol
70% dé loai bo dau vét cac mudi va isopropanol con dinh trén mau. RNase gitp
phan hity cac RNA trong mau.

Thuec hién:

- Cho 100 mg miu 14 ca chua vao éng Eppendorf 1.5 mL.

- Chuan bj microprep buffer, giir & nhiét d6 phong.

- Thém 200 pL buffer vao dng va nghién nat mau 14 bang dung cu nghién.

- Thém 550 pL buffer va vortex nhe hodc dao bang tay.

-U 6 65°C trong bon nudc trong thoi gian 30-120 phut.

- Cho thém vao day dng véi chloroform : isoamyl (24:1), tron déu.

- Ly tam 6ng & 10.000 vong/phit trong 5 phiit.

- Thu nhan phan dich ni vao éng Eppendorf méi.

- Thém 2/3 hodc 1 lan luong isopropanol lanh vao mdi 6ng, dao dng nhe cho
dén khi thiy két tia DNA.

- Ly tam 10.000 vong/phiit trong 5 phut, d6 isopropanol ra va rira sgi DNA

voi ethanol 70%.
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- Dé kh6 méu bing cach up ong 1én gidy thim khoang 1 gid va hoa tan két
tia trong 40 pL TE & 65°C trong 15 phut.

- Ly tam 10.000 vong/phut trong 10 phut, trir lanh & 4°C va dung trong vong
1 tudn hodc bao quan & -20°C sir dung 1au hon.

PHU LUC 5
Nguyén ly ky thuiat PCR [2]

TAt ca cac DNA polymerase khi hoat dong téng hop mot mach DNA méi tur
mach khuon déu can dén sy hién dién cua nhitng doan moi chuyén bigét. Mbi 1a
nhimg doan DNA ngan c6 kha ning bét cip bd sung véi mot dau ctia mach khuon,
DNA polymerase s& ndi dai moi dé tao thanh mach méi. That vay, néu cung cip 2
mdi chuyén biét bét cap bod sung voi 2 dau cta mét trinh ty DNA sé& téng hop duoc
doan DNA nam gitra 2 moi. Diéu d6 co nghia la dé khuéch dai mot trinh twv DNA thi
phai co cac thong tin toi thiéu vé trinh tu d6 du dé tao cac moi bd sung chuyén biét

gom mot mo1 xudi va mot mo1 nguoc so véi chiéu phién ma cta gen.

- Thyc nghiém: phan tmg PCR 1a mét chudi nhiéu chu ky ndi tiép nhau. Mdi

chu ky gdm 3 budc:

+ Bude 1. Trong mot dung dich phan tmg phai bao gom cac thanh phan can
thiét cta su sao chép, phan tt DNA duoc bién tinh & nhiét dd cao hon Tm cta phan

tir, thuong 1a 94°C - 95°C trong vong 30 gidy dén 1 phut. Day 1a giai doan bién tinh.

+ Budc 2. Nhiét do duoc ha thép (thép hon Tm cua cac mé)i) cho phép cac
moi bét cip v6i khudn, trong thie nghiém nhiét d6 nay dao dong trong khoang 40°C
- 70°C tuy thudc Tm cua mdi st dung va kéo dai tir 30 gidy-1 phat. Day 1a giai doan
lai.

+ Bude 3. Nhiét do duogc ting 1én dén 72°C gitip cho DNA polymerase chiu
nhiét hoat dong tong hop tot nhat. Thoi gian tuy thudc vao d6 dai cua trinh tw DNA
can khuéch dai khoang tir 30 gidy cho dén nhiéu phut. Day 14 giai doan tong hop
hay kéo dai.
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Mot chu ky PCR gé)m 3 budc trén s€ duogc l1ap di lap lai nhiéu 14n va mdi 1an lai lam
tang gip doi lugng mau cia lan trude d6. Pay 1a sy khuéch dai theo cap sb nhén;
theo tinh toan sau 30 chu ky su khuéch dai sé 1a 10° so véi sb luong ban mau ban

dau.

Cic thanh phin cho mt phan img PCR

- Modi 1 (10 pmol) jms

- Mbi 2 (10 pmol) Ime

- dNTPs (10 mM) luL

- Dung dich MgCl; (25 mM) 2uL

- GoTaq 5X buffer SuL

- GoTaq polymerase 0,2uL
- Nudc khong c6 nuclease 13,8 uL
- DNA 1 uL

Tong s6: 25 pul

San pham PCR duoc chay dién di trén gel agarose 1,0 % bang bo dién di
Bio-Rad v¢i thang chudn 1kb Promega. Xem két qua, chup hinh gel bang may Gel

Documentation.
Nguyén ly chung ciia phwong phap Southern blot [50]

Phuong phap Southern blot sir dung k¥ thuat danh dau tryc tiép mau do
DNA bang alkaline phosphatase va sir dung két hop voi su phat hién bang phat
quang voi CDP-Star hoic ECF dé nghién ctru DNA cua bd gen. Kiém tra két qua
chuyén gen hodc kiém tra su c6 mit ctia mot gen nao d6 trong bd gen cia té bao
dua trén sy bat cap b6 sung cua mau do DNA véi doan DNA ¢6 chia trinh ty bo

sung v&i mau do do.
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Phuong phap Southern blot st dung k¥ thuit danh dau tryc tiép mau do
DNA v61 enzyme c6 kha nang chiu nhi¢t dac bi¢t AlkPhos va hé théng phat hién
dua trén su phat quang bang phan tmg hoa hoc v6i hop chat dioxetane (C,0,H.,).
Mau do duoc bién tinh hoan toan dé trd thanh soi don va lién két doi cong hoa tri
v6i enzime. Khi dugc danh dau, mau do duoc st dung dé lai voi DNA ¢ dinh trén

mang.
Trong giai doan phat hién c6 thé sir dung mot trong cac cach sau:

- Tac nhén phat hién su phat quang CDP-Star™ sir dung mdi-gin alkaline
phosphatase dé xtic tac phan giai co chat on dinh dioxetane. Chung sé& cho vét sang
nhanh trong thdi gian ngdn, c6 thé cho két qua nhanh hon nhitng hé thong dioxetane
khac.

- Co chit phat quang ECF™ c6 thé duoc st dung két hop voi dung cu quét
phét huynh quang.

- Trinh tr DNA lai v6i mau do gin AlkPhos c6 thé phat hién bang tic nhan
tao mau NBT/BCIP. Hé théng phat hién tin hiéu nay manh hon khong doi héi do

nhay cao.

Phuong phép ding mau do danh dau tryc tiép AlkPhos nay c6 nhiéu vu diém
hon phuong phap dung mau do phong xa vi:
> Tranh phai ding phong xa, gy nguy hiém cho ngudi str dung.
> D& chuan bi mau do.
> Kéo dai thoi gian luu gitr va c6 thé tai st dung mau do nhiéu lan
Nguyén ly ciia phwong phap dinh lwong protein tong [24]

Piy 1a phuong phap dinh lugng protein dya vao sy két hop giira thude
nhuém Coomassie Brilliant Blue G-250 véi protein. Trong méi trudng acid thudce
nhudm t6n tai & dang cation (mau do), do dugc & budce song 470 nm. Tuy nhién, khi
két hop véi protein, nd chuyén sang dang anion (mau xanh luc), do dugc & budc

song 595nm. Nong do protein khao sat s& duoc xac dinh dya trén duong chuan céac
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ndng d6 BSA di biét trudc. Thuong sir dung globulin hoic albumin mau bo lam
protein chuan. Phép do rat tién vi chi st dung mdt loai chat. Mau xuét hién trong
gan 2 phut va on dinh trong gan 1 gid. PO nhay cta phuong phap cao (1-20 pg), doi
khi nhay hon ca phuong phap Lowry, phuong phap Bradford ciing cho két qua khac
biét vdi cac loai protein khac nhau. Do hép thu (mat d6 quang) do duoc ty 1€ thuan

v6i ndng do protein.
Nguyén ly ctia phwong phap SDS-PAGE [23]

SDS-PAGE 1a k¥ thuat dién di protein trén gel polyacrylamide. Trong k¥
thuat nay, protein duoc xtr 1y véi SDS va B-mecarptoethanol dé tro thanh nhimng
protein ciu trac bac 1 mang dién tich am. Dudi tac dong cua dong dién, tbe do di
chuyén cua cac phan tir protein vé cuc dwong phu thudc kich thudc cia ching.

Protein c6 kich thudc 16n s& di chuyén cham hon protein ¢6 kich thudc nho.

Phuong phap ndy nham dua protein vé cung vach xuét phat va s& giup
protein phan tach t6t. Phuong phap nay gel dién di gom hai 16p — gel gom (Stacking
gel 4%) va gel phan tach (Resolving gel 12%).

Nguyén ly ctia ky thuat Western blot [49, 51]

Protein sau khi da phan tach, chuyén 1én mang s& dugc dinh vi va phat hién
bang khang thé dic hiéu. Thong thudng, mot khang thé dic hiéu thir nhat khong
danh ddu dugc dung dé bat cip véi protein muc tiéu. Tiép theo, khang thé dic hiéu
thir hai da dugc danh dau sé& bat truc tiép 1én khang thé thir nhét tai vi tri nhat dinh.
Enzyme gin trén khang thé thir hai vira co vai tro tac dung voi co chat dé phat
quang ma con c¢o vai trd tang cuong tin hi¢u phat quang. Tin hi¢u nhan trén phim la
co s& két luan dinh tinh va dinh lugng protein muc ti€u.

Nguyén ly ctia ky thuat ELISA [31]

ELISA (Enzyme Linked Immuno Sorbent Assay) hay EIA (Enzyme Immuno
Assay) 1a mot k¥ thuat sinh hoa dé phat hién khang thé hay khang nguyén trong
mau xét nghiém. Nguyén 1y cia ELISA chinh 1a dya vao tinh dic hiéu khang

nguyén - khang thé va gom céc budc co ban nhu sau:
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-  Khang thé d3c hiéu tht nhit duoc ga"m trén mot bé mat ran.
- Khang nguyén chua biét s& duoc phii 1én va bat cap khang thé thir nhat.
- U véi khang thé dic hiéu thtr hai. Khang thé nay duoc gin két v6i enzyme.

- Thém vao mot co chat. Enzyme s€ bién doi co chat nay va tao tin hi¢u cé

thé xac dinh dugc.

Dbi voi cac ELISA phat quang, anh sang s& duoc phat ra tir phirc khang thé
khang nguyén. Nong do hién dién cta phtc hop khang thé-khang nguyén s& quyét
dinh cuong dJ sang phat ra. V&1 nguyén 1y nay, ELISA gitp xéac dinh sy c6 mat hay
khoéng c6 mit ciing nhu ndng d6 khang nguyén trong mau nghién ciru.

. PHU LUC 6
Ti 1€ tai sinh in vitro tir 14 mam ca chua

ONEWAY TLTS BY BA
/STATISTICS DESCRIPTIVES EFFECTS HOMOGENEITY
/IMISSING ANALYSIS

/POSTHOC=DUNCAN LSD ALPHA(0.05).

Oneway
Notes
Output Created 03-Aug-2015 10:07:01,
Comments
Input Data C:\Users\bioanalyzer\Desktop\TLTS -CC.sav
Active Dataset DataSet1
Filter <none>
Weight <none>
Split File <none>
N of Rows in Working Data File 18
Missing Value Handling Definition of Missing User-defined missing values are treated as
missing.
Cases Used Statistics for each analysis are based on cases
with no missing data for any variable in the
analysis.
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Syntax ONEWAY TLTS BY BA
/STATISTICS DESCRIPTIVES EFFECTS
HOMOGENEITY
IMISSING ANALYSIS
/POSTHOC=DUNCAN LSD ALPHA(0.05).
Resources Processor Time 00:00:00.202
Elapsed Time 00:00:00.207|
Descriptives
TLTS
95% Confidence
Interval for Mean Between-
Std. Lower Upper Component
N Mean Deviation | Std. Error | Bound Bound Minimum Maximum Variance
1.25 mg/l 3 59.2600 2.79344| 1.61279| 52.3207| 66.1993 56.67 62.22
1.50 mg/l 3 67.4100 1.69555 .97893| 63.1980| 71.6220 65.56 68.89
1.75 mg/l 3 79.6300 1.28172 .74000( 76.4460 82.8140 78.89 81.11
2.00 mg/l 3 87.4000 1.69231 .97705| 83.1961| 91.6039 85.55 88.87
2.25 mgl/l 3 82.2200 2.93678| 1.69555| 74.9246| 89.5154 78.89 84.44
2.50 mgl/l 3 75.1833 2.79808| 1.61547| 68.2325| 82.1341 72.22 77.78
Total 18 75.1839 9.88407| 2.32970| 70.2687| 80.0991 56.67 88.87
Model Fixed
2.29633 .54125| 74.0046| 76.3632
Effects
Random
4.21312| 64.3537 86.0141 104.74463
Effects
Test of Homogeneity of Variances
TLTS
Levene Statistic dfl df2 Sig.
722 5 12 .619
ANOVA
TLTS
Sum of Squares df Mean Square F Sig.
Between Groups 1597.535 5 319.507 60.591 .000
Within Groups 63.278 12 5.273
Total 1660.813 17
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Multiple Comparisons

Dependent Variable:TLTS
95% Confidence Interval

(h BA (J) BA Mean Difference (I-J)| Std. Error Sig. Lower Bound Upper Bound
LSD 1.25 mg/l 1.50 mg/I -8.15000 1.87495 .001 -12.2352 -4.0648
1.75 mg/l -20.37000 1.87495 .000 -24.4552 -16.2848
2.00 mgl/l -28.14000° 1.87495 .000 -32.2252 -24.0548
2.25 mg/l -22.96000° 1.87495 .000 -27.0452 -18.8748
2.50 mgl/l -15.92333" 1.87495 .000 -20.0085 -11.8382
1.50 mg/l 1.25 mgl/l 8.15000" 1.87495 .001 4.0648 12.2352
1.75 mg/l -12.22000° 1.87495 .000 -16.3052 -8.1348
2.00 mg/l -19.99000° 1.87495 .000 -24.0752 -15.9048
2.25 mgl/l -14.81000° 1.87495 .000 -18.8952 -10.7248
2.50 mgl/l -7.77333" 1.87495 .001 -11.8585 -3.6882
1.75 mg/l 1.25 mg/l 20.37000° 1.87495 .000 16.2848 24.4552
1.50 mg/l 12.22000° 1.87495 .000 8.1348 16.3052
2.00 mgl/l -7.77000" 1.87495 .001 -11.8552 -3.6848
2.25 mg/l -2.59000 1.87495 192 -6.6752 1.4952
2.50 mgl/l 4.44667 1.87495 .035 .3615 8.5318
2.00 mgl/l 1.25 mgl/l 28.14000 1.87495 .000 24.0548 32.2252
1.50 mg/l 19.99000° 1.87495 .000 15.9048 24.0752
1.75 mg/l 7.77000" 1.87495 .001 3.6848 11.8552
2.25 mgl/l 5.18000" 1.87495 .017 1.0948 9.2652
2.50 mgl/l 12.21667 1.87495 .000 8.1315 16.3018
2.25 mgl/l 1.25 mg/l 22.96000° 1.87495 .000 18.8748 27.0452
1.50 mg/l 14.81000" 1.87495 .000 10.7248 18.8952
1.75 mg/l 2.59000 1.87495 192 -1.4952 6.6752
2.00 mg/l -5.18000" 1.87495 .017 -9.2652 -1.0948
2.50 mgl/l 7.03667 1.87495 .003 2.9515 11.1218
2.50 mgl/l 1.25 mgl/l 15.92333 1.87495 .000 11.8382 20.0085
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1.50 mg/I 7.77333" 1.87495 .001 3.6882 11.8585
1.75 mg/l -4.44667 1.87495 .035 -8.5318 -.3615
2.00 mgl/l -12.21667 1.87495 .000 -16.3018 -8.1315
2.25 mgl/l -7.03667 1.87495 .003 -11.1218 -2.9515
*. The mean difference is significant at the 0.05 level.
Homogeneous Subsets
TLTS
Subset for alpha = 0.05
BA N 1 2 3 4 5
Duncan® 1.25 mg/l 3 59.2600
1.50 mg/I 3 67.4100
2.50 mgl/l 3 75.1833
1.75 mgl/l 3 79.6300
2.25 mgl/l 3 82.2200
2.00 mgl/l 3 87.4000
Sig. 1.000 1.000 1.000 192 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

S6 choi hinh thanh trén miu 14 mam tai sinh

ONEWAY SC B

Y BA

/STATISTICS DESCRIPTIVES EFFECTS HOMOGENEITY
/IMISSING ANALYSIS

/POSTHOC=DUNCAN LSD ALPHA(0.05).

Oneway

Notes

Output Created
Comments

Input

Active Dataset
Filter

Weight

Split File

N of Rows in Working Data File

DataSetO

<none>

<none>

<none>

02-Aug-2015 16:02:01

18
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Definition of Missing

Cases Used

User-defined missing values are treated as
missing.
Statistics for each analysis are based on cases

with no missing data for any variable in the

analysis.
Syntax ONEWAY SC BY BA
ISTATISTICS DESCRIPTIVES EFFECTS
HOMOGENEITY
IMISSING ANALYSIS
/POSTHOC=DUNCAN LSD ALPHA(0.05).
Resources Processor Time 00:00:00.172
Elapsed Time 00:00:00.125|
[DataSet0]
Descriptives
SC
95% Confidence Interval
for Mean Between-
Std. Std. Lower Upper Component
N Mean | Deviation | Error Bound Bound Minimum| Maximum | Variance
1.25 mg/l 3| 1.4933 .18610| .10745 1.0310 1.9556 1.32 1.69
1.50 mg/l 3| 2.0967 .11676( .06741 1.8066 2.3867 1.97 2.20
1.75 mg/l 3| 2.7300 .11136( .06429 2.4534 3.0066 2.61 2.83
2.00 mgl/l 3| 3.5500 .11136( .06429 3.2734 3.8266 3.45 3.67
2.25mgl/l 3| 3.0967 .15535( .08969 2.7108 3.4826 2.97 3.27
2.50 mg/l 3| 2.8467 .05859] .03383 2.7011 2.9922 2.78 2.89
Total 18| 2.6356 .69846( .16463 2.2882 2.9829 1.32 3.67
Model Fixed
.12951] .03053 2.5690 2.7021
Effects
Random
.29986 1.8648 3.4064 .53389
Effects

Test of Homogeneity of Variances

SC
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Levene Statistic dfl df2 Sig.
762 5 12 .594
ANOVA
SC
Sum of Squares df Mean Square F Sig.

Between Groups 8.092 5 1.618 96.495 .000
Within Groups .201 12 .017
Total 8.293 17

Post Hoc Tests

Dependent Variable:SC

Multiple Comparisons

Mean 95% Confidence Interval
Difference (I-

() BA (J) BA J) Std. Error Sig. Lower Bound | Upper Bound
LSD 1.25 mg/l 1.50 mg/I -.60333" .10574 .000 -.8337 -.3729
1.75 mg/l -1.23667 .10574 .000 -1.4671 -1.0063
2.00 mgl/l -2.05667" .10574 .000 -2.2871 -1.8263
2.25 mg/l -1.60333" .10574 .000 -1.8337 -1.3729
2.50 mgl/l -1.35333 .10574 .000 -1.5837 -1.1229
1.50 mg/l 1.25 mgl/l .60333" .10574 .000 .3729 .8337
1.75 mg/l -.63333" .10574 .000 -.8637 -.4029
2.00 mg/l -1.45333" .10574 .000 -1.6837 -1.2229
2.25 mgl/l -1.00000" .10574 .000 -1.2304 -.7696
2.50 mgl/l -.75000" .10574 .000 -.9804 -.5196
1.75 mg/l 1.25 mg/l 1.23667 .10574 .000 1.0063 1.4671
1.50 mg/l .63333" .10574 .000 4029 .8637
2.00 mgl/l -.82000" .10574 .000 -1.0504 -.5896
2.25 mgl/l -.36667" .10574 .005 -.5971 -.1363
2.50 mgl/l -.11667 .10574 .292 -.3471 1137
2.00 mgl/l 1.25 mgl/l 2.05667" .10574 .000 1.8263 2.2871
1.50 mg/l 1.45333" .10574 .000 1.2229 1.6837
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1.75 mg/l .82000° .10574 .000 .5896 1.0504
2.25 mgl/l .45333" .10574 .001 .2229 .6837
2.50 mg/l .70333" .10574 .000 4729 .9337
2.25 mgl/l 1.25 mgl/l 1.60333" .10574 .000 1.3729 1.8337
1.50 mg/I 1.00000 .10574 .000 .7696 1.2304
1.75 mg/l .36667" .10574 .005 .1363 .5971
2.00 mgl/l -.45333" .10574 .001 -.6837 -.2229
2.50 mgl/l .25000" .10574 .036 .0196 4804
2.50 mgl/l 1.25 mg/l 1.35333" .10574 .000 1.1229 1.5837
1.50 mg/l .75000" .10574 .000 .5196 .9804
1.75 mg/l 11667 .10574 .292 -.1137 3471
2.00 mg/l -.70333" .10574 .000 -.9337 -4729
2.25 mgl/l -.25000" .10574 .036 -.4804 -.0196
*. The mean difference is significant at the 0.05 level.
Homogeneous Subsets
SC
Subset for alpha = 0.05
BA 1 2 3 4 5
Duncan?® 1.25 mgl/l 3 1.4933
1.50 mg/I 3 2.0967
1.75 mg/l 3 2.7300
2.50 mg/l 3 2.8467
2.25 mgl/l 3 3.0967
2.00 mgl/l 3 3.5500
Sig. 1.000 1.000 .292 1.000 1.000
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.
PHU LUC 7

Ty 1¢ 14 mam tai sinh trén méi trwong kanamycin

ONEWAY Lamam BY Kanamycin
/STATISTICS DESCRIPTIVES EFFECTS HOMOGENEITY
IMISSING ANALYSIS




/POSTHOC=DUNCAN LSD ALPHA(0.05).

Oneway
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Notes

Output Created
Comments

Input

Missing Value Handling

Data

Active Dataset
Filter

Weight

Split File

N of Rows in Working Data File

Definition of Missing

Cases Used

21-Feb-2016 23:49:06

C:\Users\Dell5470\Desktop\Ban

be\Chinam\chuyendoilamam.sav
DataSetl
<none>
<none>
<none>
27

User-defined missing values are treated as
missing.

Statistics for each analysis are based on
cases with no missing data for any variable

in the analysis.

Syntax ONEWAY Lamam BY Kanamycin
ISTATISTICS DESCRIPTIVES EFFECTS
HOMOGENEITY
IMISSING ANALYSIS
/POSTHOC=DUNCAN LSD ALPHA(0.05).
Resources Processor Time 00:00:00.109
Elapsed Time 00:00:00.074
Descriptives
Lamam
95% Confidence
Interval for Mean Between-
Std. Lower Upper Component
N Mean Deviation | Std. Error | Bound Bound | Minimum| Maximum Variance
0 mgl/l 3| 99.1700 .00000 .00000| 99.1700| 99.1700 99.17 99.17
30 mg/l 3| 41.5831 2.67713 1.54564| 34.9328( 48.2335 38.58 43.72
40 mg/l 3| 27.5867 1.63175 .94209( 23.5333| 31.6402 25.75 28.88
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50 mgl/l 3 .8300 .00000 .00000 .8300 .8300 .83 .83
60 mg/l 3 .8300 .00000 .00000 .8300 .8300 .83 .83
70 mg/l 3 .8300 .00000 .00000 .8300 .8300 .83 .83
Total 18| 28.4716| 36.30675 8.55758| 10.4167| 46.5266 .83 99.17
Model Fixed
Effect 1.27995 .30169| 27.8143| 29.1290
s
Rand
om
15.77248] -12.0728| 69.0161 1492.08056
Effect
s
Test of Homogeneity of Variances
Lamam
Levene Statistic dfl df2 Sig.
8.578 5 12 .001
ANOVA
Lamam
Sum of Squares df Mean Square F Sig.
Between Groups 22389.400 5 4477.880 2.733E3 .000
Within Groups 19.659 12 1.638
Total 22409.059 17

Post Hoc Tests

Multiple Comparisons

Dependent Variable:Lamam

() J) 95% Confidence Interval

Kanamyc Kanamyci| Mean

in n Difference (I-J)| Std. Error | Sig. | Lower Bound | Upper Bound

LSD 0 mgl/l 30 mg/l 57.58686 1.04507| .000 55.3098 59.8639]

40 mg/l 71.58325 1.04507| .000 69.3062 73.8603
50 mg/I 98.34000° 1.04507| .000 96.0630 100.6170
60 mg/l 98.34000 1.04507| .000 96.0630 100.6170
70 mg/l 98.34000° 1.04507| .000 96.0630 100.6170
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30 mg/l. 0mgll -57.58686 1.04507| .000 -59.8639 -55.3098
40 mg/l 13.99639" 1.04507| .000 11.7194 16.2734
50 mg/l 40.75314° 1.04507| .000 38.4761 43.0302
60 mg/I 40.75314 1.04507| .000 38.4761 43.0302
70 mg/l 40.75314° 1.04507| .000 38.4761 43.0302
40 mg/l 0 mg/l -71.58325 1.04507| .000 -73.8603 -69.3062
30 mg/l -13.99639° 1.04507| .000 -16.2734 -11.7194
50 mg/I 26.75675 1.04507| .000 24.4797 29.0338
60 mg/I 26.75675 1.04507| .000 24.4797 29.0338
70 mg/l 26.75675 1.04507| .000 24.4797 29.0338
50 mg/l. 0 mgl/l -98.34000° 1.04507| .000 -100.6170 -96.0630
30 mg/l -40.75314° 1.04507| .000 -43.0302 -38.4761
40 mg/l -26.75675 1.04507| .000 -29.0338 -24.4797
60 mg/I .00000 1.04507] 1.000 -2.2770 2.2770
70 mg/l .00000 1.04507] 1.000 -2.2770 2.2770
60 mg/l. 0 mgl/l -98.34000° 1.04507| .000 -100.6170 -96.0630
30 mg/l -40.75314° 1.04507| .000 -43.0302 -38.4761
40 mg/l -26.75675 1.04507| .000 -29.0338 -24.4797
50 mgl/l .00000 1.04507| 1.000 -2.2770 2.2770
70 mg/l .00000 1.04507] 1.000 -2.2770 2.2770
70 mg/l. 0O mgl/l -98.34000° 1.04507| .000 -100.6170 -96.0630
30 mg/l -40.75314° 1.04507| .000 -43.0302 -38.4761
40 mg/l -26.75675 1.04507| .000 -29.0338 -24.4797
50 mg/I .00000 1.04507] 1.000 -2.2770 2.2770
60 mg/l .00000 1.04507| 1.000 -2.2770 2.2770

Homogeneous Subsets

*. The mean difference is significant at the 0.05 level.

Lamam

Kanamycin

Subset for alpha = 0.05
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1 3 4

Duncan® 50 mg/l 3 .8300

60 mg/l 3 .8300

70 mg/l 3 .8300

40 mgl/l 3 27.5867

30 mg/l 3 41.5831

0 mgll 3 99.1700

Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

Ti I€ cay con song trén moi trwomng c¢6 bo sung kanamycin

ONEWAY Caycon BY Kanamycin

/STATISTICS DESCRIPTIVES EFFECTS HOMOGENEITY

IMISSING ANALYSIS

/POSTHOC=DUNCAN LSD ALPHA(0.05).

Oneway

Notes

Output Created
Comments

Input Data

Active Dataset
Filter

Weight

Split File

N of Rows in Working Data File

Missing Value Handling

Cases Used

Definition of Missing

19-Feb-2016 04:00:29

C:\Users\Dell5470\Desktop\Ban

be\chuyendoicaycon.sav
DataSetl
<none>
<none>
<none>
27
User-defined missing values are treated as
missing.
Statistics for each analysis are based on

cases with no missing data for any variable

in the analysis.
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Syntax ONEWAY Caycon BY Kanamycin
ISTATISTICS DESCRIPTIVES EFFECTS
HOMOGENEITY
IMISSING ANALYSIS
/POSTHOC=DUNCAN LSD ALPHA(0.05).
Resources Processor Time 00:00:00.093
Elapsed Time 00:00:00.079
Descriptives
Caycon
95% Confidence
Interval for Mean Between-
Std. Lower Upper Component
N Mean Deviation |Std. Error| Bound Bound [ Minimum |Maximum| Variance
0 mg/l 3| 99.1700 .00000| .00000|] 99.1700| 99.1700 99.17 99.17
30 mg/l 3| 43.2966 .97308| .56181| 40.8793| 45.7139 42.45 44.36
40 mg/l 3| 28.4325| 1.67543| .96731| 24.2705| 32.5945 27.35 30.36
50 mg/l 3 .8300 .00000| .00000 .8300 .8300 .83 .83
60 mg/l 3 .8300 .00000 .00000 .8300 .8300 .83 .83
70 mg/l 3 .8300 .00000 .00000 .8300 .8300 .83 .83
80 mg/l 3 .8300 .00000| .00000 .8300 .8300 .83 .83
90 mg/l 3 .8300 .00000| .00000 .8300 .8300 .83 .83
100 mg/l 3 .8300 .00000| .00000 .8300 .8300 .83 .83
Total 27| 19.5421| 32.38104| 6.23173 6.7326 32.3516 .83 99.17
Model Fixed
Effects .64584| .12429| 19.2810| 19.8032
Random
Effects 11.23287 -6.3609 45.4452 1135.45763

Test of Homogeneity of Variances

Caycon

Levene Statistic

dfl

df2

Sig.




Test of Homogeneity of Variances
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Caycon

Levene Statistic dfl df2 Sig.

11.140 8 18 .000
ANOVA
Caycon
Sum of Squares df Mean Square F Sig.

Between Groups 27254.320 8 3406.790 8.168E3 .000
Within Groups 7.508 18 417
Total 27261.828 26

Post Hoc Tests

Multiple Comparisons

Dependent Variable:Caycon

Mean 95% Confidence Interval
0] ) Difference
Kanamycin Kanamycin (I-3) Std. Error| Sig. Lower Bound |Upper Bound
LSD 0 mgl/l 30 mg/l 55.87341 52732 .000 54.7655 56.9813
40 mg/l 70.73753°| 52732 .000 69.6297 71.8454
50 mg/l 98.34000° 52732 .000 97.2321 99.4479
60 mg/l 98.34000| .52732 .000 97.2321 99.4479
70 mg/l 98.34000° 52732 .000 97.2321 99.4479
80 mg/l 98.34000| .52732 .000 97.2321 99.4479
90 mg/l 98.34000° 52732 .000 97.2321 99.4479
100 mgl/l 98.34000| .52732 .000 97.2321 99.4479
30 mg/l 0 mgl/l -55.87341 52732 .000 -56.9813 -54.7655
40 mg/l 14.86412° 52732 .000 13.7563 15.9720
50 mg/l 42.46659 52732 .000 41.3587 43.5745
60 mg/l 42.46659| 52732 .000 41.3587 43.5745
70 mg/l 42.46659 52732 .000 41.3587 43.5745
80 mg/l 42.46659| 52732 .000 41.3587 43.5745
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90 mgll 42.46659°| .52732| .000 41.3587 435745
100mg/l | 42.46659°| 52732 .000 41.3587 435745
40mg/l  0Omgll -70.73753|  52732|  .000 -71.8454|  -69.6297
30 mgll -14.86412|  52732| 000 -15.9720[  -13.7563
50 mgll 27.60247'| .52732| .000 26.4946 28.7103
60 mgll 27.60247"| .52732|  .000 26.4946 28.7103
70 mgll 27.60247'| .52732| .000 26.4946 28.7103
80 mgll 27.60247"| .52732| .000 26.4946 28.7103
90 mgll 27.60247°| .52732| .000 26.4946 28.7103
100mg/l | 27.60247°| .52732| 000 26.4946 28.7103
50mg/l 0 mg/l -98.34000| 52732  .000 -99.4479|  -97.2321
30 mgll -42.46659| 52732  .000 -43.5745|  -41.3587
40 mgll -27.60247| 52732|  .000 -28.7103|  -26.4946
60 mgll .00000| .52732| 1.000 -1.1079 1.1079
70 mgll .00000| .52732| 1.000 -1.1079 1.1079
80 mgll .00000| .52732| 1.000 -1.1079 1.1079
90 mgll .00000| .52732| 1.000 -1.1079 1.1079
100 mgll .00000| .52732| 1.000 -1.1079 1.1079
60mg/ll 0 mg/l -98.34000| 52732  .000 -99.4479|  -97.2321
30 mgll -42.46659| 52732  .000 -43.5745|  -41.3587
40 mgll -27.60247| 52732|  .000 -28.7103|  -26.4946
50 mgll .00000| .52732| 1.000 -1.1079 1.1079
70 mgll .00000| .52732| 1.000 -1.1079 1.1079
80 mgll .00000| .52732| 1.000 -1.1079 1.1079
90 mgll .00000| .52732| 1.000 -1.1079 1.1079
100 mgll .00000| .52732| 1.000 -1.1079 1.1079
70mgll 0 mg/l -98.34000| 52732  .000 -99.4479|  -97.2321
30 mgll -42.46659| 52732  .000 -43.5745|  -41.3587
40 mgll -27.60247| 52732| 000 -28.7103|  -26.4946
50 mgll .00000| .52732| 1.000 -1.1079 1.1079
60 mgll .00000| .52732| 1.000 -1.1079 1.1079
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80 mgll .00000| .52732| 1.000 -1.1079 1.1079
90 mgll .00000| .52732| 1.000 -1.1079 1.1079
100 mgll .00000| .52732| 1.000 -1.1079 1.1079
80mgll  0mg/l -98.340001 52732  .000 -99.4479|  -97.2321
30 mgll -42.46659| 52732  .000 -43.5745|  -41.3587
40 mgll -27.60247| 52732|  .000 -28.7103|  -26.4946
50 mgll .00000| .52732| 1.000 -1.1079 1.1079
60 mgll .00000| .52732| 1.000 -1.1079 1.1079
70 mgll .00000| .52732| 1.000 -1.1079 1.1079
90 mgll .00000| .52732| 1.000 -1.1079 1.1079
100 mgll .00000| .52732| 1.000 -1.1079 1.1079
90mgll  0mg/l -98.340001 52732  .000 -99.4479|  -97.2321
30 mgll -42.46659| 52732  .000 -43.5745|  -41.3587
40 mg/l -27.60247°|  52732| .000 -28.7103|  -26.4946
50 mgll .00000| .52732| 1.000 -1.1079 1.1079
60 mgll .00000| .52732| 1.000 -1.1079 1.1079
70 mgll .00000| .52732| 1.000 -1.1079 1.1079
80 mgll .00000| .52732| 1.000 -1.1079 1.1079
100 mgll .00000| .52732| 1.000 -1.1079 1.1079
100 mg/l 0 mg/! -98.34000 52732  .000 -99.4479|  -97.2321
30 mgll -42.46659| 52732 .000 -43.5745|  -41.3587
40 mg/l -27.60247°|  52732| .000 -28.7103|  -26.4946
50 mgll .00000| .52732| 1.000 -1.1079 1.1079
60 mgll .00000| .52732| 1.000 -1.1079 1.1079
70 mgll .00000| .52732| 1.000 -1.1079 1.1079
80 mgll .00000| .52732| 1.000 -1.1079 1.1079
90 mgll .00000| .52732| 1.000 -1.1079 1.1079

*. The mean difference is significant at the 0.05

level.

Homogeneous Subsets
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Caycon
Subset for alpha = 0.05

Kanamycin 1 2 3 4
Duncan® 50 mg/l .8300

60 mg/l .8300

70 mg/l .8300

80 mg/l .8300

90 mg/l .8300

100 mg/l .8300

40 mgl/l 28.4325

30 mg/l 43.2966

0 mg/l 99.1700

Sig. 1.000 1.000 1.000 1.000
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

PHU LUC 8

Quy trinh chuyén gen HBsSAg vao 14 mim ca chua TN 412 bang vi khuén
Agrobacterium tumefaciens
1. Chuén bj miu 14 miam

Hat ca chua duoc khtr trang véi con 70% (v/v) khoang 1 - 2 phut, 16i ria lai
bang nudc cat vo trung 1 - 2 1an. Sau do6, hat ca chua nay tiép tuc dugc khir tring
bang dung dich Sodium hypochlorite (v6i ndng d6 4% - v/v) trong thoi gian tir 10 -
15 phat va rira sach bang nuée cat vo trang 3 - 4 1an. Cudi cing cho hat vao dia
petri c6 gidy tham, roi tién hanh cdy hat vao binh tam giac chira méi truong khoang
co ban 4 MS dé hat niy mam, mdi binh 20 hat, diéu kién anh sang 2.500 - 3.000
lux, thoi gian chiéu sang 10 gid/ngay, nhiét d 24 - 26°C, d6 am 60 - 65%.
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L4 mam ca chua in vitro 7 ngay tudi duoc cit bo phan cubng 14 (sao cho khong

dinh mé phan sinh chdi & cubng) va phan dau 14, doan st dung c6 kich thudc 5 mm
x 7 mm. Sau d6, mit dudi (back-up) cia mau 14 mam duoc dit tiép xtc v6i moi
truong tai sinh tét nhat (moéi truong khoang co ban MS, vitamin B5 két hop véi
IAA 0,5 mg/L va BA 2,0 mg/L) trong thoi gian 2 ngay (48 gid), diéu kién 4nh sang
2.500 - 3.000 lux, thoi gian chiéu sang 10 gid/ngay, nhiét do 24 - 26°C, do 4m 60 -
65%.
2. Chuan bi dich vi khuan

Vi khuan Agrobacterium tumefaciens LBA 4404 chira plasmid m&i mang
gen tao HBsAg duoc cay chuyén va nudi trong dia petri chira moi truong LB - Km
dic & 28°C trong 2 ngdy. Dung que cdy chuyén 1 khudn lac Agrobacterium
tumefaciens tir dia petri noi trén sang binh tam giac chira méi truong AB 16ng. Lic
250 vong/phat qua dém (khoang 16 gi®) & 28°C. Pha lodng 25 mL dich vi khuin véi
10 - 15 mL mdi trudng AB léng (LB 16ng) méi. Lic thém khoang 3 - 4 gid ¢ 28°C
dé co6 dugc dich vi khuan lay nhiém véi miu 14 mam. Mat d6 Agrobacterium
tumefaciens LBA 4404 duoc sir dung bién nap gen 1a: ODggo = 0,5.
3. Nudi chung miu la mam véi Agrobacterium tumefaciens

Cho mAu 14 mam da qua thoi gian tién nudi cdy vao dia petri, sau d6 cho dich
vi khuan vao ngap 14 mam. Dé thoi gian khoang 20 phat, diéu kién anh sang 2.500 -
3.000 lux. Sau dé, gap cac mau la mam dit vao dia petri co gidy tham, thdm rao
dich vi khuan va cdy cic miu vao moi truong tai sinh co bd sung acetosyringone
noéng d6 (100 pM). Tién hanh nudi chung (co-cultivation) mau 14 mam véi vi khuan
Agrobacterium tumefaciens trong thoi gian 2 ngay, diéu kién anh sang 2.500 - 3.000
lux, thoi gian chiéu sang 10 gid/ngay, nhiét do 25°C, d6 4m 60 - 65%.
4. Chon lgc, tai sinh ciy chuyén gen

Sau thoi gian nudi chung, mau dugc rira va cdy 1én mdi truong ‘tién chon
loc’ (pre-selection) (mdi truong MS + vitamin BS + IAA 0,5 mg/L + BA 2,0 mg/L,
khong co chét khang sinh kanamycin) trong thoi gian 4 ngay. Sau d6, mau 14 mam

dugc chuyén sang mdi trudng chon loc ¢6 nong d6 kanamycin 50 mg/L & ngudng
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gay chét, thoi gian chiéu sang 10 gio/ngay, nhiét d6 24 - 26°C, do am 60 - 65% va
dugc cay chuyén (sang méi truong chon loc c6 khang sinh) theo chu ky 2 — 3 tuan/1
1an. Mb seo dugc hinh thanh tai vi tri vét cét tiép xuc véi moi truong va hinh thanh
choi nho (c6 than moc 1én cao 1-2 cm). Sau 3 thang chon loc, nhiing mau mod seo/
chdi nho sdng sot duge cdy chuyén sang moi trudng tai sinh tao ciy con. Ciy ca
chua in vitro dat trong ti nudi (phytotron) Versatile Environmental Test Chamber
(Model: MLR-351H, Sanyo — Nhat Ban) trong thoi gian hai tuan, sau d6 chuyén
ciy ra trong & vuon uom trong diéu kién tu nhién, twéi nudec du 4m hing ngay
khoéang 2 lan.

5. Kiém tra thé chuyén gen T, (giai doan in vitro va ex vitro)

Su hi¢n di¢n cta cac gen bién nap (béng PCR, giai trinh ty gen va Southern
blot) va kiém tra mirc d6 biéu hién cua chiing bang cac phuong phap héa mé té bao
(GUS assay), sinh hoc dinh tinh, hoa sinh (ELISA) va Western blot.

6. Kiém tra thé chuyén gen T,
Sy di truyén cta gen chon loc nptll va gen chuyén muyc tiéu HBsAg bang

phuong phép sinh hoc dinh tinh va PCR.

PHU LUC 9

Chiéu cao cay

ONEWAY Chieucao BY Dong
/STATISTICS DESCRIPTIVES EFFECTS HOMOGENEITY
IMISSING ANALYSIS

/POSTHOC=DUNCAN LSD ALPHA(0.05).

Oneway
Notes
Output Created 19-Feb-2016 03:31:47
Comments
Input Data C:\Users\Dell5470\Desktop\Ban
be\Chinam\thongkemoi_chinam\thongkemoi
_chinam.sav
Active Dataset DataSetl
Filter <none>
Weight <none>
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Split File
N of Rows in Working Data File

Definition of Missing

Cases Used

<none>

27
User-defined missing values are treated as
missing.
Statistics for each analysis are based on

cases with no missing data for any variable

in the analysis.

Syntax ONEWAY Chieucao BY Dong
ISTATISTICS DESCRIPTIVES EFFECTS
HOMOGENEITY
IMISSING ANALYSIS
/POSTHOC=DUNCAN LSD ALPHA(0.05).
Resources Processor Time 00:00:00.032
Elapsed Time 00:00:00.014
Descriptives
Chieucao
95% Confidence
Interval for Mean Between-
Std. Lower Upper Component
N Mean Deviation |Std. Error| Bound Bound Minimum [Maximum| Variance
DC 3|1.3033E2 450925 2.60342| 119.1317| 141.5349| 126.00] 135.00
CC1 3|1.3767E2 2.08167| 1.20185| 132.4955| 142.8378| 136.00] 140.00
cC2 3|1.3300E2 6.24500| 3.60555| 117.4866| 148.5134| 126.00] 138.00
CC3 3|1.3033E2 7.57188| 4.37163| 111.5237| 149.1429| 125.00] 139.00
Total 12|1.3283E2 5.63807| 1.62757| 129.2511| 136.4156| 125.00] 140.00
Model Fixed Effects 5.50000| 1.58771| 129.1721| 136.4946
Random
1.72938| 127.3297| 138.3370 1.87963
Effects
Test of Homogeneity of Variances
Chieucao
Levene Statistic dfl df2 Sig.
2.023 3 8 .189]
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ANOVA
Chieucao
Sum of Squares df Mean Square F Sig.
Between Groups 107.667 3 35.889 1.186 374
Within Groups 242.000 8 30.250
Total 349.667 11

Post Hoc Tests

Dependent Variable:Chieucao

Multiple Comparisons

0 Mean 95% Confidence Interval
Dong (J) Dong |Difference (I-J)| Std. Error Sig. Lower Bound Upper Bound
LSD DC CcC1 -7.33333 4.49073 141 -17.6890 3.0223
cc2 -2.66667 4.49073 .569 -13.0223 7.6890
Cc3 .00000 4.49073 1.000 -10.3556 10.3556
cc1 DC 7.33333 4.49073 141 -3.0223 17.6890
cec2 4.66667 4.49073 .329 -5.6890 15.0223
Ccc3 7.33333 4.49073 141 -3.0223 17.6890
CcC2 DC 2.66667 4.49073 .569 -7.6890 13.0223
cc1 -4.66667 4.49073 .329 -15.0223 5.6890
CC3 2.66667 4.49073 .569 -7.6890 13.0223
Ccc3 DC .00000 4.49073 1.000 -10.3556 10.3556
CC1 -7.33333 4.49073 141 -17.6890 3.0223
cc2 -2.66667 4.49073 .569 -13.0223 7.6890
Homogeneous Subsets
Chieucao

Subset for alpha =

0.05
Dong N 1
Duncan® DC 3 130.3333
CC3 3 130.3333




CcC2
CC1

Sig.
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3 133.0000
3 137.6667
.163

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

So hoa ciia cay
ONEWAY Sohoa BY Dong

ISTATISTICS DESCRIPTIVES EFFECTS HOMOGENEITY

IMISSING ANALYSIS

/POSTHOC=DUNCAN LSD ALPHA(0.05).

Oneway

Notes

Output Created
Comments

Input

Missing Value Handling

Syntax

Resources

Data

Active Dataset

Filter

Weight

Split File

N of Rows in Working Data File

Definition of Missing

Cases Used

Processor Time

Elapsed Time

19-Feb-2016 03:19:18

C:\Users\Dell5470\Desktop\Ban
be\Chinam\thongkemoi_chinam\thongkemoi
_chinam.sav
DataSetl
<none>
<none>
<none>

27
User-defined missing values are treated as
missing.

Statistics for each analysis are based on
cases with no missing data for any variable
in the analysis.
ONEWAY Sohoa BY Dong
ISTATISTICS DESCRIPTIVES EFFECTS
HOMOGENEITY
/IMISSING ANALYSIS
/POSTHOC=DUNCAN LSD ALPHA(0.05).

00:00:00.015

00:00:00.014
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Descriptives

Sohoa
95% Confidence
Interval for Mean Between-
Std. Lower Upper Component
N Mean |Deviation|Std. Error| Bound Bound | Minimum |Maximum| Variance
DC 3| 49.3333| 8.14453| 4.70225| 29.1012| 69.5655 40.00 55.00
CcC1 3| 56.3333| 7.23418| 4.17665| 38.3626| 74.3040 48.00 61.00
CcC2 3| 53.3333| 9.45163| 5.45690| 29.8542( 76.8125 46.00 64.00
CC3 3| 48.3333|13.05118]| 7.53510| 15.9124( 80.7543 38.00 63.00
Total 12 51.8333] 8.94258| 2.58150( 46.1515| 57.5152 38.00 64.00
Model Fixed
9.72540( 2.80748| 45.3593| 58.3074
Effects
Random a a a
2.80748% 42.8987°| 60.7680 -17.86111
Effects
a. Warning: Between-component variance is negative. It was replaced by 0.0 in
computing this random effects measure.
Test of Homogeneity of Variances
Sohoa
Levene Statistic dfl df2 Sig.
754 3 8 .550
ANOVA
Sohoa
Sum of Squares df Mean Square F Sig.
Between Groups 123.000 3 41.000 433 .735
Within Groups 756.667 8 94.583
Total 879.667 11

Post Hoc Tests

Multiple Comparisons

Dependent Variable:Sohoa

(1) ()

Mean

Std. Error

Sig.

95% Confidence Interval
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Dong Dong [|Difference (I-J) Lower Bound | Upper Bound
LSD DC CC1 -7.00000 7.94075 404 -25.3114 11.3114
cc2 -4.00000 7.94075 .628 -22.3114 14.3114
CC3 1.00000 7.94075 .903 -17.3114 19.3114
CcC1 DC 7.00000 7.94075 404 -11.3114 25.3114
CC2 3.00000 7.94075 715 -15.3114 21.3114
CC3 8.00000 7.94075 .343 -10.3114 26.3114
CC2 DC 4.00000 7.94075 .628 -14.3114 22.3114
cC1 -3.00000 7.94075 715 -21.3114 15.3114
CC3 5.00000 7.94075 .546 -13.3114 23.3114
CC3 DC -1.00000 7.94075 .903 -19.3114 17.3114
CC1 -8.00000 7.94075 .343 -26.3114 10.3114
cC2 -5.00000 7.94075 .546 -23.3114 13.3114
Homogeneous Subsets
Sohoa
Subset for alpha =
0.05
Dong N 1
Duncan® ccs3 3 48.3333
DC 3 49.3333
CcC2 3 53.3333
CcC1 3 56.3333
Sig. 370

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

Tong s6 nhanh 14

ONEWAY Sonhanhla BY Dong
ISTATISTICS DESCRIPTIVES EFFECTS HOMOGENEITY

/IMISSING ANALYSIS

/POSTHOC=DUNCAN LSD ALPHA(0.05).

Oneway
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Notes

Output Created
Comments

Input

Missing Value Handling

Data

Active Dataset
Filter

Weight

Split File

N of Rows in Working Data File

Definition of Missing

Cases Used

19-Feb-2016 03:32:32

C:\Users\Dell5470\Desktop\Ban
be\Chinam\thongkemoi_chinam\thongkemoi

_chinam.sav
DataSetl
<none>
<none>
<none>
27
User-defined missing values are treated as
missing.

Statistics for each analysis are based on
cases with no missing data for any variable

in the analysis.

Syntax ONEWAY Sonhanhla BY Dong
ISTATISTICS DESCRIPTIVES EFFECTS
HOMOGENEITY
IMISSING ANALYSIS
/POSTHOC=DUNCAN LSD ALPHA(0.05).
Resources Processor Time 00:00:00.032
Elapsed Time 00:00:00.014
Descriptives
Sonhanhla
95% Confidence
Interval for Mean Between-
Std. Lower Upper Component
N Mean Deviation |Std. Error| Bound Bound Minimum | Maximum | Variance
DC 3| 12.3333 57735 .33333| 10.8991 13.7676 12.00 13.00
CcC1 3] 13.3333 57735 .33333( 11.8991 14.7676 13.00 14.00
CcC2 3] 12.0000 2.00000| 1.15470| 7.0317 16.9683 10.00 14.00
CC3 3] 12.6667 2.08167| 1.20185| 7.4955 17.8378 11.00 15.00
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Total 12 12.5833 1.37895| .39807| 11.7072 13.4595 10.00 15.00
Model Fixed
1.50000| .43301| 11.5848 13.5819
Effects
Random a a a
433017 11.2053 13.9614 -.42593
Effects
a. Warning: Between-component variance is negative. It was replaced by 0.0 in computing
this random effects measure.
Test of Homogeneity of Variances
Sonhanhla
Levene Statistic dfl df2 Sig.
1.942 3 8 .202
ANOVA
Sonhanhla
Sum of Squares df Mean Square F Sig.
Between Groups 2917 3 972 432 .736
Within Groups 18.000 8 2.250
Total 20.917 11

Post Hoc Tests

Multiple Comparisons

Dependent Variable:Sonhanhla

() Mean 95% Confidence Interval
Dong (J) Dong |Difference (I-J)| Std. Error Sig. Lower Bound Upper Bound
LSD DC CC1 -1.00000 1.22474 438 -3.8243 1.8243
cc2 .33333|  1.22474 792 -2.4909 3.1576
CC3 -.33333 1.22474 792 -3.1576 2.4909
CCl1 DC 1.00000 1.22474 438 -1.8243 3.8243
cC2 1.33333 1.22474 .308 -1.4909 4.1576
CC3 .66667|  1.22474 .601 -2.1576 3.4909
CC2 DC -.33333 1.22474 .792 -3.1576 2.4909
cc1 -1.33333| 1.22474 .308 -4.1576 1.4909
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CC3 -.66667 1.22474 .601 -3.4909 2.1576
CC3 DC .33333 1.22474 792 -2.4909 3.1576
CC1 -.66667 1.22474 .601 -3.4909 2.1576
CcC2 .66667 1.22474 .601 -2.1576 3.4909
Homogeneous Subsets
Sonhanhla
Subset for alpha =
0.05
Dong N 1
Duncan® cc2 3 12.0000
DC 3 12.3333
CC3 3 12.6667
CcC1 3 13.3333
Sig. .335

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

S0 qua cua cay
ONEWAY Soqua BY Dong

ISTATISTICS DESCRIPTIVES EFFECTS HOMOGENEITY

/IMISSING ANALYSIS

/POSTHOC=DUNCAN LSD ALPHA(0.05).

Oneway

Notes

Output Created
Comments

Input

Data

_chinam.sav

19-Feb-2016 03:31:04

C:\Users\Dell5470\Desktop\Ban

be\Chinam\thongkemoi_chinam\thongkemoi
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Active Dataset DataSetl
Filter <none>
Weight <none>
Split File <none>

N of Rows in Working Data File

Missing Value Handling Definition of Missing

Cases Used

27
User-defined missing values are treated as
missing.
Statistics for each analysis are based on

cases with no missing data for any variable

in the analysis.

Syntax ONEWAY Soqua BY Dong
ISTATISTICS DESCRIPTIVES EFFECTS
HOMOGENEITY
IMISSING ANALYSIS
/POSTHOC=DUNCAN LSD ALPHA(0.05).
Resources Processor Time 00:00:00.031
Elapsed Time 00:00:00.011
Descriptives
Soqua
95% Confidence
Interval for Mean Between-
Std. Std. Lower Upper Component
N Mean Deviation | Error Bound Bound Minimum | Maximum | Variance
DC 3] 2.3333 .57735| .33333 .8991 3.7676 2.00 3.00
CC1 3| 2.6667 .57735| .33333 1.2324 4.1009 2.00 3.00
Ccc2 3] 2.3333 .57735| .33333 .8991 3.7676 2.00 3.00
CC3 3| 2.6667 .57735| .33333 1.2324 4.1009 2.00 3.00
Total 12| 2.5000 .52223| .15076 2.1682 2.8318 2.00 3.00
Model Fixed
Effects .57735| .16667 2.1157 2.8843
Random
Effects .16667°|  1.9696°|  3.0304° -.07407

a. Warning: Between-component variance is negative. It was replaced by 0.0 in computing this

random effects measure.




Test of Homogeneity of Variances
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Soqua

Levene Statistic dfl df2 Sig.

.000 3 8 1.000
ANOVA
Soqua
Sum of Squares df Mean Square F Sig.

Between Groups .333 3 111 .333 .802
Within Groups 2.667 8 .333
Total 3.000 11

Post Hoc Tests

Multiple Comparisons

Dependent Variable:Soqua

Mean 95% Confidence Interval

(I) Dong (J) Dong |Difference (I-J)| Std. Error Sig. |Lower Bound| Upper Bound
LSD DC CC1 -.33333 47140 .500 -1.4204 7537
cc2 .00000 47140 1.000 -1.0871 1.0871
CC3 -.33333 47140 .500 -1.4204 7537
cc1 DC .33333 47140 .500 - 7537 1.4204
cC2 .33333 47140 .500 -. 7537 1.4204
CC3 .00000 47140 1.000 -1.0871 1.0871
cC2 DC .00000 47140 1.000 -1.0871 1.0871
cc1 -.33333 47140 .500 -1.4204 7537
CC3 -.33333 47140 .500 -1.4204 .7537
CC3 DC .33333 47140 .500 - 7537 1.4204
CC1 .00000 47140 1.000 -1.0871 1.0871
CC2 .33333 47140 .500 -.7537 1.4204

Homogeneous Subsets

Soqua
Subset for alpha =
0.05
Dong N 1
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Duncan® DC 3 2.3333
CC2 3 2.3333
CC1 3 2.6667
CC3 3 2.6667
Sig. 523

Means for groups in homogeneous subsets are
displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

Két qua giai trinh tw miu PC (tir plasmid) va miu 1, 2, 3 (tir cac dong ca chua
chuyén gen C1, C2, C3)

PHU LUC 10
Po thi dwong chuin twong quan giira cac ndong dd protein BSA va gia tri OD

do ¢ budc song 595 nm



™ Processed Standard Spectra

E Calibration Table
Show Standard Info

Show Coefficients

Delete Selected Standard

E0.00000 0.20973

10.00000 4.2029E-2

30.00000 010313

40.00000 014643

50.00000 017957

20.00000 7.5005E -2

183

™ Calibration Curve

Calibrate

[ Calibration Result Summary

Bnalyte MNarme

DC protein

Number of Standards

[

Calibration Curve

C=kl"A

280.17000 MicroG/ml

3.75940 MicrolG/rml

Std.Dev. of Calibration

1.27940 MicrolG/ml

Carrel. Coeff. [R"2)

Luwong protein tong ciia cac dong chuyén gen HBsAg

ONEWAY protein BY dong

/ISTATISTICS DESCRIPTIVES EFFECTS HOMOGENEITY

/MISSING ANALYSIS

/POSTHOC=DUNCAN LSD ALPHA(0.05).

0.99310

Oneway
Notes

Output Created 21-Aug-2015 14:40:52
Comments
Input Active Dataset DataSet0

Filter <none>

Weight <none>

Split File <none>

Missing Value Handling

N of Rows in Working Data File

Definition of Missing

missing.

User-defined missing values are treated as

12




Cases Used
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in the analysis.

Statistics for each analysis are based on

cases with no missing data for any variable

Syntax ONEWAY protein BY dong
ISTATISTICS DESCRIPTIVES EFFECTS
HOMOGENEITY
/IMISSING ANALYSIS
/POSTHOC=DUNCAN LSD ALPHA(0.05).
Resources Processor Time 00:00:00.000
Elapsed Time 00:00:00.000
Descriptives
protein |
95% Confidence Interval
for Mean Between
Std. Lower Componel
N Mean Deviation| Std. Error Bound |Upper Bound| Minimum | Maximum Variancel
0 3| 1.7306E2| 4.77908 2.75920| 161.1881 184.9319 169.92 178.56
1 3| 1.6914E2| 7.92776 457709 149.4457 188.8330 161.66 177.45
2 3| 1.6080E2|16.61154 9.59067| 119.5347 202.0653 146.65 179.09
3 3| 1.5574E2| 8.62374 4.97892| 134.3208 177.1659 147.27 164.51
Total 12| 1.6469E2|11.39014 3.28805| 157.4487 171.9226 146.65 179.09
Model Fixed
Effects 10.44032 3.01386| 157.7357 171.6356
Rando
m 3.92671| 152.1891 177.1822 25.3427
Effects |

Test of Homogeneity of Variances

protein

Levene Statistic

dfl

df2

Sig.

1.734

.237

ANOVA
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protein

Sum of Squares df Mean Square F Sig.
Between Groups 555.085 3 185.028 1.698 244
Within Groups 872.002 8 109.000
Total 1427.087 11

Post Hoc Tests

Dependent Variable:protein

Multiple Comparisons

Mean Difference 95% Confidence Interval

() dong (J) dong (I-3) Std. Error Sig. Lower Bound Upper Bound
LSD 0 1 3.92067 8.52448 .658 -15.7368 23.5782
2 12.26000 8.52448 .188 -7.3975 31.9175
3 17.31667 8.52448 .077 -2.3408 36.9742
1 0 -3.92067 8.52448 .658 -23.5782 15.7368
2 8.33933 8.52448 .357 -11.3182 27.9968
3 13.39600 8.52448 .155 -6.2615 33.0535
2 0 -12.26000 8.52448 .188 -31.9175 7.3975
1 -8.33933 8.52448 .357 -27.9968 11.3182
3 5.05667 8.52448 .569 -14.6008 24.7142
3 0 -17.31667 8.52448 .077 -36.9742 2.3408
1 -13.39600 8.52448 .155 -33.0535 6.2615
2 -5.05667 8.52448 .569 -24.7142 14.6008,

Homogeneous Subsets

protein
Subset for alpha =
0.05
dong N 1
Duncan®* 3 3 155.7433
2 3 160.8000
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1 3 169.1393
0 3 173.0600
Sig. .093

Means for groups in homogeneous subsets are
displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

Trong lwong phan tir clia cic bing protein trong thang chuén

Rf (cm) Trong lugng phan tir (Dal) Log Mw
0,075 118,000 5,071
0,132 90,000 4,954
0,320 50,000 4,698
0,433 34,000 4,531
0,515 26,000 4,414
0,612 19,000 4,278

PO thi biéu dién sw twong quan giira Log (trong lwong phén tir) clia protein

trong thang chuin véi Rf

> I y=-1,453x+ 5,163
DUONG CHUAN Lasse s
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5 .\
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Rf

Puong chuan protein HBsAg (BF 6015 - Aalto Bio)
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3,5

5 y=1,065x+0,092 @

R?=0,988

2,5

0,5

Lwong khang nguyén HBsAg trong nhitng méiu khao sat

ONEWAY HBsAg BY Dong
/STATISTICS DESCRIPTIVES EFFECTS HOMOGENEITY
/IMISSING ANALYSIS

/POSTHOC=DUNCAN LSD ALPHA(0.05).

Oneway

Notes

Output Created

Comments
Input Active Dataset

Filter

Weight

Split File

N of Rows in Working Data File
Missing Value Handling Definition of Missing

Cases Used

16-Aug-2015 11:09:30

DataSet0
<none>
<none>
<none>
10

User-defined missing values are treated as

missing.

Statistics for each analysis are based on cases

with no missing data for any variable in the

analysis.
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Syntax ONEWAY HBsAg BY Dong
ISTATISTICS DESCRIPTIVES EFFECTS
HOMOGENEITY
IMISSING ANALYSIS
/POSTHOC=DUNCAN LSD ALPHA(0.05).
Resources Processor Time 00:00:00.015
Elapsed Time 00:00:00.016
Descriptives
HBsAg
95% Confidence Interval
for Mean Between-
Std. Lower Upper Component
Mean Deviation | Std. Error Bound Bound Minimum | Maximum | Variance
1 3| 2.0297E2 9.51600| 5.49407 179.3321 226.6102 194.00 212.95
2 3| 1.8699E2 10.54422| 6.08771 160.7961 213.1827 175.98 197.00
3 3| 1.7132E2 9.48032| 5.47347 147.7700 194.8709 162.00 180.95
Total 9| 1.8709E2 16.14746| 5.38249 174.6816 199.5057 162.00 212.95
Model Fixed
9.85920| 3.28640 179.0522 195.1352
Effects
Random
9.13692 147.7807 226.4067 218.04885
Effects
Test of Homogeneity of Variances
HBsAg
Levene Statistic dfl df2 Sig.
.025 2 6 .976
ANOVA
HBSsAgQ
Sum of Squares df Mean Square F Sig.
Between Groups 1502.701 2 751.350 7.730 .022
Within Groups 583.223 6 97.204
Total 2085.923 8

Post Hoc Tests




Dependent Variable:HBsAg

Multiple Comparisons
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95% Confidence Interval

() Dong (J) Dong [Mean Difference (I-J) Std. Error Sig. Lower Bound Upper Bound
LSD 1 2 15.98174 8.05000 .094 -3.7159 35.6794
3 31.65072" 8.05000 .008 11.9531 51.3484
2 1 -15.98174 8.05000 .094 -35.6794 3.7159
3 15.66898 8.05000 .100 -4.0287 35.3666
3 1 -31.65072° 8.05000 .008 -51.3484 -11.9531
2 -15.66898 8.05000 .100 -35.3666 4.0287

*. The mean difference is significant at the 0.05 level.

Homogeneous Subsets

HBsAg
Subset for alpha = 0.05
Dong N 1 2
Duncan® 3 3 171.3204
2 3 186.9894 186.9894
1 3 202.9712
Sig. .100 .094

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

Po thi ty 1é ham lwong protein HBsAg/ protein tong so

Ty 1€ protein HBsAg/

ong so

protein t

X
0,15
0,12 0,11 011
01
0,05
0
0 T T
PC CC1 cC2 CC3

cac mau khio sat




