Luan 4n “Tao cdy ca chua mang gen HBsAg bang phuong phap bién
nap gen dung vi khuan Agrobacterium tumefaciens” dugc thuc hién tai
phong Céng nghé Gen, Phong Thi nghiém Trong diém phia Nam vé Cong
nghé Té bao Thyc vat - Vién Sinh hoc Nhiét dai.

Tinh cap thiét cia luan an

Theo WHO (nim 2010), viém gan siéu vi B 1 bénh vé gan thuong
gap, ndm trong danh muc mudi bénh dich gy tir vong cao nhét trén thé
gidi, sb ngudi ting nhidm virus viém gan B (Hepatitis B virus) cao, khoang
2 ty nguoi. O nudc ta, ty 16 ngudi mang mam bénh viém gan siéu vi B kha
cao, chiém khoang 15 - 20% dan s6 (hon 12 triéu nguoi). Tinh trang nhidgm
nay da gy ra nhiéu hau qua nghiém trong. Bénh nay lay lan theo nhiéu con
duong, trudong hop bénh man tinh c6 thé din dén xo gan va ung thu gan,
thoi gian chita tri kéo dai, hon nira chi phi diéu tri con rat cao. Cach tdt nhat
la phong ngtra va mét trong cac bién phap phong ngura quan trong la chung
ngtra. Tuy nhién, chi phi cho chung ngira bénh ciing con kha cao néu tuan
thi theo phac d6 diéu tri tiéu chuan.

Dé tao diéu kién thuan loi cho phuc vu tiém ching vaccine mé rong
dbi véi nguoi dan ¢ cac nude nghéo va cac nude dang phat trién, cac nha
khoa hoc nhiéu nuéc (My, Cuba, Pirc, Han Qudc, Trung Quéc, Tdy Ban
Nha) di san xuét thir nghiém vaccine tai to hop tir cay trong chuyén gen.
Hudng nghién ciru san xuat vaccine nay dugc xem 1a huéng c6 tiém ning
vo cung 16n, gia thanh san pham s& thap hon rat nhiéu so véi gia thanh cac
san pham hién ding vi c6 thé san xuit & quy mé 16n, don gian trong khau t6
chirc san xut, van chuyén va bao quan nguén vaccine va san pham khong
chira céc virus gy bénh cho nguoi.

Trén thé gidi dd c6 mot s6 cong bd khoa hoc lién quan dén nghién
ctru chuyén nap gen HBsAg (gen S) vao mét s6 cay trong (thude 1a, khoai
tay, ca chua, chudi), san xuat sinh khéi mé té bao cay chuyén gen, chiét tach
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protein tinh khiét va nghién ciru kha nang dap (g mién dich & co thé dong
vat qua tiém chich protein tinh khiét hodc/va an tryc tiép san pham cdy
chuyén gen. Mot s6 nghién ctru néu trén cho thiy protein khang nguyén
HBsAg sir dung qua dudng tidu hoa c6 kha ning tao dap (ng mién dich tot -
mé ra trién vong nghién ctitu chuyén nap gen nay vao cic cdy trong cd bd
phan an tuoi dugc nhu qua, 14, than, cu.

Déi tugng cay trong duoc sir dung trong nghién ctru nay 1a ca chua.
Ca chua 1a mét trong nhirng cdy rau n qua quan trong, duoc tiéu thu nhiéu,
¢6 kha ning va phat trién rong khip thé gisi, hon 60 triéu tin ca chua dwoc
san xuit méi nam. Qua ca chua con cung cap nhiéu vitamin va khoang chat
¢6 loi cho sirc khoe cua con ngudi nhu sic t6 lycopene va B-carotene.
Nhitng chat Chéng oxi hoa manh nay lam cham sy 130 hoa, ngan chdn té bao
ung thw, chdng sy hinh thanh cuc méau déng trong thanh mach, ngan tich lity
cholesterol, phong ngira cac tai bién cua bénh tim mach, bénh béo phi. Ca
chua da c6 dong gdp nhiéu cho nhiing tién b trong cong nghé sinh hoc thuc
vat vi c6 chu ky séng twong dbi ngin, co thé trong trong nha kinh, c6 kha
nang bién nap cao va co nhimg dic diém phu hop dé san xuét cac ché pham
duoc sinh hoc, san xuat “vaccine in dugc” (edible vaccine).

Luan an nay huéng téi tao cdy ca chua mang va biéu hién gen
HBsAg gop phan phuc vu hudng nghién ciru trén thé gidi nhu da néu vé tao
protein tai t6 hop HBSAg & qua ca chua chuyén gen nhu 1 “vaccine an
dugc” dé phong ngira bénh viém gan siéu vi B.
Muc tiéu caa ludn an

Tao dugc cdy ca chua bi TN412 mang gen HBsAg bing phuong
phap bién nap gen ding vi khuan Agrobacterium tumefaciens.



Yéu cau cha luin an

- Hoan thién hé théng tai sinh chdi in vitro tir 14 mam va xac dinh
dugc nong d6 téi thiéu cua khang sinh kanamycin gay chét 14 mam, cay con

ca chua gidng TN412 1am tién dé cho nghién ctru bién nap gen.

- Xéc dinh duoc su hién dién, biéu hién cua cac gen chuyén O cay
thé hé T, bang ki thuat PCR, giai trinh tw doan gen, Southern blot, phwong
phép hoéa mo té bao (GUS assay), sinh hoc dinh tinh, héa sinh (ELISA) va
Western blot.

- Xéc dinh duoc su di truyén caa 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 thyc tién ciia luin an

Y nghia khoa hoc: Xac dinh sy hop nhat va biéu hién cua gen
HBsAg, qua diéu khién boi promoter T7 - ¢6 ngudn gdc tir thuc khuan thé
két hop véi promoter PDS (Phytoene desaturase), & ciy/qua ca chua chuyén
gen nhan dugc théng qua bién nap gen bang phuong phap dung vi khuan
Agrobacterium tumefaciens.

Y nghia thuc tién: Cay ca chua mang gen mé hoa protein khang
nguyén HBsAg tao tién dé& cho nhan giéng quy mé 16n phuc vu hudng
nghién clru tao “vaccine an dugc” phong ngira bénh viém gan B.

Tinh méi cia luian an

Dua trén cac nghién ctu trude ddy V& tao cdy ca chua mang gen
HBsAg, két qua nghién ctru nhan dugc ¢ dé tai nay co tinh mai 1a: Lan dau
tién tao dugc mot s6 dong cdy ca chua TN412 (gidng thuong mai) mang gen
HBsAg - duoc diéu khién boi hai promoter T7 va promoter PDS tao tac
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dong tang ham luong protein khang nguyén HBsAg biéu hién chuyén biét &
qua ca chua.
Giai han caa luian an

Do gen chi thi gusA duoc thiét ké khong tao biéu hién sém (dung nhu
mot chi thi nhanh), chi tao biéu hién & giai doan qua nén ¢ luan an khong
tién hanh khao sat chi tiét anh huong cia mot sé yéu td dén tan sé bién nap
gen nhu hop chit phenol acetosyringone, thoi gian nuéi chung mé 1a mam
V6i vi khuan.

Vi gi6i han vé thoi gian nén nghién ctu dirng lai ¢ giai doan kiém tra
su di truyén cua gen muyc tiéu (HBSAQ) & céac ca thé thé hé T, bang phuong
phap sinh hoc dinh tinh va ky thuat PCR. Chua dé cap khao sat anh huong
clia protein HBsAg 1én kha niing tao dap ing mién dich.

Chwong 1 TONG QUAN TAI LIEU

Ca chua thudc ho ca Solanaceae, chi Lycopersicon va c6 tén khoa
hoc 1a Lycopersicon esculentum Mill. Ca chua c6 nhitng ddc diém phu hop

dé san xuat cac ché pham dugc sinh hoc, san xuét “vaccine an dugc”.

HBV, thudc chi Orthohepadnavirus, ho Hepadnaviridae, c6 ai luc
cao véi té bao gan. Trén DNA ciia HBV c¢6 gen S chiu trach nhiém ma hoa
mot loai protein cau thanh vo virus (protein S) - ¢6 kha ning tao dap tng
mién dich cao va do vay protein nay dwoC quan tim dic biét trong san xuat
vaccine truyén thong va trong nghién ctru tao vaccine tai to hop.

Nhiéu cong trinh nghién citu & nudc ngoai cho thay di bién nap
thanh céng gen HBSAg vao 14 mam ca chua nho Agrobacterium
tumefaciens. Cac dong cdy chuyén gen da duoc kiém tra sy hién dién va
biéu hién gen HBsAg bang phuong phap PCR, dot blotting, ELISA. Qua ca
chua dwoc cho chudt an, két qua cho thiy co su dap tng mién dich. Cac

nghién ctru trén ciing cho thdy hiéu qua bién nap gen néi chung va gen
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HBsAg néi riéng chiu anh huong bai nhiéu yéu té nhu dong A. tumefaciens
sir dung, tudi va loai mau cay, moi truong tién nudi cdy, moi truong tai sinh,
thoi gian nhiém khuan, mat do vi khuan, thoi gian dong nudi cdy, nong do
hop chét phenol acetosyringone, giai doan tién chon loc va sy biéu hién cua
gen tiry thudc rat I6n vao ciu tric caa gen chuyén dac biét 1a promoter diéu
khién.

Chuyén gen nho vi khuan Agrobacterium tumefaciens dwoc st dung
cha yéu trén thé gioi hién nay dé tao ca chua bién ddi gen. O lusn an,
phuong phap nay ciing duoc 4p dung nhung gen chuyén HBsAg dugc diéu
khién bai hai loai promoter PDS va promoter T7 (diém mai cua luan an).
Chwong 2 NOI DUNG - PHUONG PHAP NGHIEN CUU
2.1 Noi dung nghién ciru
2.1.1 Khao sat anh hudng cia BA, TAA 18n sy tai sinh chdi in vitro tur 14
mam va anh huong cia khang sinh kanamycin 1én 1a mam, cdy con in vitro
ca chua gidng TN 412.

2.1.2 Xay dung quy trinh bién nap gen vao 14 mam cdy ca chua TN412 bing
phuong phap dung vi khuan Agrobacterium tumefaciens.

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

2.1.4 Kiém tra su di truyén cua gen chon loc nptll va gen chuyén muc tiéu
HBsAg ¢ thé hé T, bang phuong phép sinh hoc dinh tinh va PCR.
2.2 Vit liéu nghién ctru

2.2.1 Vit ligu thuc vat: Hat ca chua TN412 (ca chua bi) (Cong ty Trang
Nong TP. HCM).
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2.2.2 Vi khuan: Agrobacterium tumefaciens LBA 4404 (do phong Cong
nghé Gen, Phong Thi nghiém Trong diém phia Nam vé& Cong nghé Té bao
Thuec vat - Vién Sinh hoc Nhiét doi cung cép).

2.2.3 Plasmid: Sir dung plasmid pITB-HBsAg (= 16,78 kb) [do TS. Nguyén
Hitu Tam (Vién Sinh hoc Nhiét dgi) thiét ké] mang cac gen: gusA (promoter
T7, terminator T7); nptll (promoter CaMV35S); HBsAg ma hoa protein
khang nguyén bé mat nho (S) dugc diéu khién bai hé thdng [promoter PDS
(phytoene desaturase, ~ 2 kb) + T7 RNA polymerase (2,7 kb)] tao sy biéu
hién chuyén biét & mé qua.

2.3 Phwong phap nghién ciru

2.3.1 Khao sat anh hwong ciia BA, TAA 1én su tai sinh chdi in vitro tir 14
mam va anh hwéng cia khang sinh kanamycin 1én 14 mam, ciy con in
vitro

2.3.1.1 Khao sat anh hwéng ciia BA, IAA Ién su tai sinh chdi in vitro tir
12 mam: Xac dinh méi truong tai sinh voi ndng d6 cac chat didu hoa sinh
truong (DHST) BA, TAA thich hop cho ty 1¢ 1a mam tai sinh chdi (%), sb
chdi tai sinh/mau cao nhat déi véi gidng ca chua TN412.

Thanh phan méi trudng tai sinh 1a moi trudng MS véi vitamin B5,
agar 8 g/L, duong saccharose 30 g/L, b6 sung IAA 1a 0,5 mg/L (ndng do
nay khong d6i & cic modi truong khao sat), nong do BA thay doi lan luot 1a
1,25; 1,50; 1,75; 2,00; 2,25; 2,50 mg/L. Mbi moi treong tai sinh khao sat
thuc hién véi 30 mau cdy. Thi nghiém duoc b tri theo kiéu mot yéu t hoan
toan ngau nhién véi cac nghiém thirc dwoc lap lai 3 1an.
2.3.1.2 Anh hwéng cia khang sinh kanamycin 1én 14 mam, ciy con in
vitro: Xac dinh nong d¢ t6i thiéu ciia kanamycin gy @c ché kha nang tai
sinh choi va gay chét 1a mam, ciy con ca chua in vitro dé ap dung trong qua
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trinh chon loc nhitng mau chuyén gen gia dinh. Thi nghiém duoc b tri
gidng nhur thi nghiém 2.3.1.1.

2.3.2 X4y dung quy trinh bién nap gen vao 14 mam ciy ca chua TN412
bang phwong phap dung vi khuin Agrobacterium tumefaciens: Cac mau
14 mam sir dung c6 kich thuéc 5 mm x 7 mm va duoc tién nudi ciy trén moi
treong tai sinh thich hop (thi nghiém 2.3.1.1) trong thoi gian 2 ngay. Sau
d6, cho dich vi khuan (ODgy 12 0,5) vao ngap 14 mam trong thoi gian 20
phit roi tién hanh nuéi chung mau 14 mam vai Agrobacterium tumefaciens
trén moi truong tai sinh c6 bd sung acetosyringone néng do (100 uM). Sau
2 ngay nudi chung, diét vi khuin Agrobacterium tumefaciens, nuéi cdy chon
loc 14 mam trén moi trudng tai sinh c6 bd sung khang sinh kanamycin 50
mg/L dn khi hinh thanh mé seo, phac thé chdi, chdi chuyén gen hoan
chinh.

2.3.3 Kiém tra sy hién dién ciia cic gen bién nap va sw biéu hién caa

chiing bing phuwong phap héa mé té bao, sinh hoc dinh tinh, héa sinh

2.3.3.1 Kiém tra sw biéu hién dinh tinh ciia gen khang kanamycin nptll:
Chdi 16n (chua o &, cao 1,5 - 3 cm, tai sinh trén mdi trudng kanamycin co
50 mg/L) va manh la that (7 x 7 mm, cuta cay sinh truong trén méi trueong
khong chat DHST) dugC nudi cdy trén cac mdi trudng tuong tng: modi
truong MS khong chat DHST va moi trudng tai sinh tot nhat (BA 2,0 mg/L;
IAA 0,5 mg/L) c6 bd sung kanamycin 100 mg/L dé theo ddi kha ning ting
truong (phat trién ré, than, 14) va tao mo seo, tai sinh trong 30 ngay; so sanh
véi ddi ching.

2.3.3.2 Kiém tra su hién dién ciaia cac gen nptll, HBsAg bang ky thuat
PCR: Tach chiét DNA tong s ding phuong phap CTAB (tham khao tai
liéu cua tac gia Fulton va cs. (1995)) va st dung cap mdi chuyén biét ddi
v6i gen HBsAg (Srinivas va cs., 2008) va gen nptll dé khuéch dai doan
DNA c¢6 kich thuéc trong ing 1a 681 bp va 600 bp.
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2.3.3.3 Gii trinh tw sian pham PCR gen HBsAg cdy ca chua chuyén
gen: San pham PCR gen HBsAg dugc giai trinh tu theo phuong phép
Sanger nho thiét bi giai trinh ty DNA tu dong ABI 3300 (Applied
Biosystem) dugc thuc hién tai Cong ty Phat Trién Céng Nghé Ung Dung
Viét Nam (VNDAT Co. Ltd, TP. HCM).

2.3.3.4 Panh gia ciy ca chua chuyén gen HBsAg trong diéu kién vuon
wom & thé hé To: Cac dong ca chua chuyén gen duoc trong ¢ vuon uom tai
Vién Sinh hoc Nhiét d6i dén khi ra hoa két qua. Ding qua dé kiém tra su
hién dién cua protein HBV.

2.3.3.5 Kiém tra sy hién dién va biéu hién ciia gen gusA bing k§ thuat
héa mé (Jefferson va cs., 1987): Manh 14 (6 x 6 mm), doan cudng 14 va than
cdy in vitro (= 1 cm), qua non cét ngang (@ 3 - 4 mm) va lat cit ngang (2
mm) qua chin ciy duoc cho vao dng Eppendorf/dia petri, tao ngap mau va
dé qua dém trong thudc thir X-gluc (B-glucuronide).

2.3.3.6 Phan tich Southern blot cic dong ca chua chuyén gen HBsAg
(theo phuong phéap ghi trén bo kit cua cong ty GE-healthcare): Mau do 1a
san pham PCR gen HBsAg duoc bién tinh hoan toan dé tré thanh sgi don va
lién két d6i cong hoa tri voi enzyme c6 kha niang chiu nhiét alkaline
phosphatase. Sau khi duoc danh diu, mau do duogc sir dung dé lai voi DNA
can khao sat da c¢6 dinh trén mang. Danh gia két qua qua ghi nhan bang lai
véi kich thude mong doi 5,83 kb.

2.3.3.7 Kiém tra nhanh su hi¢n dién caa protein HBsAg & qua cay T,
bang que thir dic higu: Dung que thir phat hién protein HBsAg ctia cong ty
Clinotech Diagnostics (Canada) c6 d6 nhay va d¢ chinh xac cao (99,9%).

2.3.3.8 Phan tich protein tong sé dung dién di trén gel polyacrylamide
(SDS-PAGE): Tach protein tong sé thuc vat dia theo phuong phép cua
Zhou va cs. (2008), McCabe va cs. (2008). Tim hiéu kha niang c6 thé hién
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dién (ghi nhan bang mét thuong) cua bang protein HBsAg trén ban gel sau
dién di va dinh luong protein bang phuong phap Bradford cua cong ty Bio-
Rad.

2.3.3.9 Phan tich Western blot cic dong ca chua chuyén gen HBsAg:
Theo phuong phap ghi trén bo kit cia cong ty GE-healthcare.

2.3.3.10 Kiém tra ham lwong protein HBsAg bing phwong phap ELISA
(Enzyme-Linked ImmunoSorbent Assay): Theo phuong phap “Do it
yourself” cia Aalto Bio Reagents (2015) va tham khao tai liéu cla tac gia
Crowther (2001), Pniewski va cs. (2011).

2.3.4 Kiém tra sw di truyén cia gen chon loc nptll va gen chuyén muc
titu HBsAg & thé hé T, bing phwong phap sinh hoc dinh tinh va k§
thuat PCR

2.3.4.1 Kiém tra kha ning khang khang sinh kanamycin ciia mot s6 ciy
con thé h¢ T, bang phwong phap sinh hoc dinh tinh: Kiém tra kha ning
niy mam cua hat T (cay thé hé T,) trén moi truong ¥ MS khong chét diéu
hoa sinh trudng c6 bd sung khang sinh kanamycin 100 mg/L (sau 7 ngay)
va xéac dinh ty Ié phan ly di truyén ddi voi gen khang kanamycin nptll (ding
tiéu chun khi binh phuong ¥* dé kiém dinh c6 su phi hop hay khéng phu
hop Véi ty 1¢ phan ly Iy thuyét 3:1 ctua don gen) (tham khao tai lidu cua tac
gia Kalenahalli va cs. (2013)).

2.3.4.2 Kiém tra sw hi¢n di¢n cia gen nptll, gen HBsAg bang k¥ thuat
PCR va ty I¢ phan ly cia gen nptll va gen HBsAg ¢ thé hé T,: Dung k¥
thuat PCR ddi vai cac gen HBsAg, gen nptll - khuéch dai cac bang DNA
(expected band) theo thir tu ~ 681 bp, 600 bp (twong tu treong hop ciy To).
2.4 Phuong phap xir Iy s6 liéu: St dung phan mém théng ké SPSS 16 dé
danh gia két qua thi nghiém trén bang két qua ANOVA mét yéu t hoan
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toan ng?iu nhién va kiém tra mirc do khac biét gitra cac nghiém thac theo
trac nghiém Duncan.
Chuong 3 KET QUA VA THAO LUAN

3.1 Khao sit anh hwéng cia BA, IAA 1én sy tai sinh chdi in vitro tir 14
mam va anh hwéng cia khing sinh kanamycin 1én 14 mam, ciy con in

vitro

3.1.1 Anh hwéng ciia BA, IAA Ién su tai sinh chdi in vitro tir 14 mam:
Két qua ghi nhan & 42 ngay thi nghiém duoc trinh bay trong bang 3.1.

Bang 3.1 Anh huéng cia ndng d6 BA 1én sy tai sinh chdi tir 14 mam ca
chua ¢ 42 NSC

Nong do Ty 18 miu 1a mam S6 chdi hoan chinh/ miu

BA t4i sinh tai sinh (TB % SE) (chdi)
(mg/L)

(TB = SE) (%)

1,25 59,26 +1,61¢ 1,49 +0,10 ¢

1,50 67,41 +0,97d 2,09 + 0,06 d

1,75 79,63 +0,74 b 2,73 +£0,06 ¢

2,00 87,40 + 0,97 a 3,55+ 0,06 a

2,25 82,22+ 1,69b 3,09+ 0,08 b

2,50 75,18 £ 1,61 ¢ 2,84 +0,03 ¢
CV (%) 3,05 4,91

Ghi chii: Céc sé ¢é chir cdi khédc nhau trong cung mot Cot thi sy khdc biét
6 y nghia vé mat thong ké ¢ mikc P < 0,05 theo phdn hang ciia Duncan.

Két qua bang 3.1 cho thiy ty 16 mau 14 mam tai sinh va s choi hinh thanh
trén mot mau 14 mam tai sinh ting theo ndng do BA (tir 1,25 mg/L dén 2,0



11

mg/L) va dat cao nhat & nong d6 BA 2,0 mg/L. Sau dé, néu ting ndng do
BA (2,25 mg/L va 2,50 mg/L) thi ty 1¢ mau 4 mam tai sinh va s chdi hinh
thanh trén mot mau la mam tai sinh giam. Nong d6 BA thich hop phu thudc
vao giéng ca chua nghién ciru. Nguoc lai, ndng do 1AA lai it thay ddi qua
ghi nhan & cac cong trinh ctiia Roy va cs. (2006), Yasmeen (2009), Goel va
cs. (2010) - déu sir dung nong do IAA 14 0,5 mg/L.

Két luan: Mbi trudng khoang co ban MS, vitamin B5 két hop Voi
IAA 0,5 mg/L va BA 2,0 mg/L dugc xem la mdi truong tai sinh tot nhat.
Moi trudng nay s& duoc st dung cho cac thi nghiém tiép theo.

3.1.2 Anh hwéng cia khang sinh kanamycin 1én 14 mam, ciy con

Dbi v6i 14 mam, ghi nhan két qua & 28 ngdy nudi mau trén moi
truong tai sinh tot nhit co bd sung khang sinh kanamycin theo ndng do ting
dan tir 30, 40, 50, 60, 70 mg/L.

Dbi v6i cay con, ghi nhan két qua & 60 ngay sau cdy cy con (tai sinh
tir 14 mam, cao khoang 4 cm) trén moi truong MS khong chat DHST c6 bd
sung khang sinh kanamycin voi ndng do tang dan: 30, 40, 50, 60, 70, 80, 90,
100 mg/L.

Két qua cho thdy nong do kanamycin téi thiéu gy chét, uc ché kha
nang tai sinh chdi tir mau 1a mam, &c ché sinh truong caa ciy con 1a 50
mg/L. Nong do nay s& dugc st dung dé chon loc chdi chuyén gen tir 14 mam
va kiém tra nhiing cdy con tai sinh tir 4 mam sau thi nghiém bién nap gen
bang vi khuan Agrobacterium tumefaciens.

3.2 Xay dung quy trinh bién nap gen vao l4 mim ciy ca chua TN412
bang phwong phap ding vi khuan Agrobacterium tumefaciens: Cac mau
1a mam sau xtr Iy chuyén gen dwoc chon loc trén méi truong c6 ndng do
kanamycin & ngudng gy chét 50 mg/L va dugc cdy chuyén véi chu ky 2 —
3 tuan/1 lan. Trong qua trinh sang loc, dudi ap luc chon loc cia khang sinh
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kanamycin, nhan thiy nhitng mau 14 mam nhan dugc gen chuyén (c6 gen
khang kanamycin) c6 mau xanh, tang kich thude, hinh thanh mo seo, lugng
mo seo tang dan va hinh thanh chdi nho (hinh 3.5). Qua sir dung 100 mau 1a
mam ca chua thyc hién bién nap gen véi vi khuin Agrobacterium
tumefaciens, di thu dugc ba dong chuyén gen (CC1, CC2 c¢6 03 chdi hoan
chinh, CC3 ¢6 05 chdi hoan chinh, ¢6 than moc 1én cao 1-2 cm); tan sb bién

nap gen 3%.

Hinh 3.5 Mau 14 mam séng s6t trén méi truong cé khang sinh kanamycin
50 mg/L hinh thanh mé seo, tai sinh chdi sau 4 lan cdy chuyén sang moi
truong chon loc - 4. Ld mam sau chuyén gen hinh thanh mé seo va tdi sinh
choi & 45 NSC trén méi truong chon loc ¢6 bé sung khang sinh kanamycin 50
mg/L (vi tri miii tén); B, C, D. 3 dong choi ca chua chuyén gen HBsAg CC1,
CC2, CC3 song trén méi truwong c6 khdng sinh kanamycin 50 mg/L sau 4 chu ky

chon loc.

Sau 3 thang chon loc, nhitng mau mé seo/ chdi nho séng dwoc cy

chuyén sang méi trudng tai sinh tao cay con.

3.3 Kiém tra sy hién dién ciia cac gen bién nap va sw biéu hién cia

chiing bing phuwong phap héa mé té bao, sinh hoc dinh tinh, héa sinh

3.3.1 Kiém tra sw biéu hién dinh tinh ciia gen khang kanamycin nptll:
O giai doan 30 ngdy sau cdy, cac chdi noi trén c6 kha ning ting truéng binh
thuong, phat trién ré, than va 1a; tuong tu, cic mau 14 that (tir cac chdi tai
sinh) ¢6 kha nang tao mo seo va tai sinh binh thudng trén méi truong (BA
2,0 mg/L; 1AA 0,5 mg/L) c6 bd sung kanamycin 100 mg/L (hinh 3.9).
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Hinh 3.9 Mau la that cdy Ty tai sinh trén moi truong chira khang sinh
kanamycin 100 mg/L & 60 ngay sau ciy - A. Mdu ld that cia cdy Ty tdi sinh
tao choi nhé trén méi trwong chiza kanamycin 100 mg/L; B. Choi nho hinh
thanh tir Mdu ld thét cdy Ty dwoc chuyén sang méi trwong chiza kanamycin 100
mg/L

3.3.2 Kiém tra su hién dién ciia cac gen nptll, HBsAg bang ky thuat
PCR

3.3.2.1 Kiém tra PCR gen khang kanamycin nptl|

San phiam PCR gen nptll cua 03 dong ca chua khang kanamycin déu c6 su
hién dién cta doan DNA kich thuéc khoang 600 bp tuong duong véi kich
thudc bang DNA & ddi ching dwong (hinh 3.10). Tir két qua, budc dau
nhan dinh gen nptll d hop nhit vao bd gen cua 03 dong ca chua CC1, CC2,
CCs.

Hinh 3.10 Két qua dién di san pham PCR cua gen nptll & cdy ca chua
chuyén gen - M: Thang chudn I kb (Promega). Péi chimg duong: Plasmid
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pITB-HBsAg. Poi chitng dm: Nudc Cdt va ld ca chua bi TN 412 in vitro khéng
bién nap gen. CC1, CC2, CC3: Ld in Vitro cdc dong ca chua khdng kanamycin

3.3.2.2 Kiém tra PCR gen HBsAg

681 bp.

Hinh 3.11 Két qua dién di san phdm PCR cua gen HBsAg & ciy ca chua
chuyén gen - Déi chiing duong: Plasmid pITB-HBsAQ Véi bang DNA cé kich
thuée 681 bp. Poi chitng dm: Nwéc cat va ld ca chua bi TN 412 in vitro khéng
bién nap gen. CC1, CC2, CC3: Ld in vitro 3 dong cd chua chuyén gen (da kiém
tra su 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 (d3 mang gen nptll) déu c6 xuét hién bing
DNA Vi kich thudc mong doi 681 bp déi véi gen HBsAg (hinh 3.11). Didu
nay co ban cho thiy gen HBsAg ciing da hop nhit vao b gen cay.

3.3.3 Giai trinh ty san phim PCR gen HBsAg ciia cdy ca chua chuyén
gen: Két qua giai trinh ty cho thay giira trinh ty doan gen HBsAg duoc
khuéch dai tir plasmid pITB-HBsAg (mau ddi chimg) va tir DNA cay ca
chua chuyén gen (da kiém tra san pham PCR gen HBsAg voi tin hi¢u dwong
tinh) khong c6 sy khac biét nhau - giup khing dinh thém gen muc tiéu
HBsAg da co ban dugc chuyén vao bo gen cia cdy ca chua véi do chinh xac

Cao.
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3.3.4 Panh gia ciy ca chua chuyén gen HBsAg trong diéu Ki¢n vuon

wom & thé hé T

Hinh 3.12 Ba dong cay ca chua chuyén gen T, ¢ giai doan in vitro va giai
doan ting trudng ex Vitro - 4. Ba dong cdy chuyén gen in vitro trén méi trieong
1/2 MS; B. Cay con giai doan bau dat sau 30 ngay chuyén ra vieon wom (cao
khodng 9 - 10 cm)

1cm

Hinh 3.13 Ba dong cdy ca chua chuyén gen T, giai doan ra hoa, két qua ex
vitro - A, B. Ba dong cdy ca chua CCI, CC2, CC3 ¢ giai dogn ra hoa, két qud;
C, D, E. Cdn canh giai doan ra hoa, két qud ciia dong cay CC1, PC [(PC): Doi
chitng, CC1, CC2, CC3: Ba dong chuyén gen]
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Chdi cta ba dong cdy ca chua khang kanamycin duoc ciy trén mi truong
1, MS (véi vitamin B5) dé tao cy hoan chinh, nhan in vitro va trong & vuon
wom (hinh 3.12). Cac dong cdy ca chua chuyén gen nay duoc trong ¢ khu
riéng biét (dé cac cay cung dong tu thu phan, tranh xay ra sy giao phin gitra
cac dong). Cac cy ca chua nay c6 kiéu hinh binh thuong, ra hoa, két qua
cung thoi diém voi cay dbi chimg (hinh 3.13).

Bang 3.3 Tong s6 nhanh 14, s6 hoa, s6 qua va chiéu cao cua cdy ca chua
khong chuyén gen (PC) va cdy ca chua chuyén gen cua cac dong CCl,
CC2,CC3

Téng sb S6 qua Chiéu cao cay S6 hoa
nhanh la/cay (TB £ SE) (TB £ SE) (TB = SE)
(TB £ SE) (qua) (cm) (hoa)
(nhanh 1)
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
Muc y ns ns ns ns
nghia

ns: su khdc biét khéng cé ¥ nghia vé mat théng ké ¢ mite P < 0,05 theo phdin
hang cia Duncan

Xét mot s6 ddc diém vé kiéu hinh nhu chiéu cao cdy, tong s6 nhanh 14 trén
cdy, sb hoa, s qua thi giira cAy ca chua khong chuyén gen TN412 va ba
dong cdy ca chua chuyén gen CC1, CC2, CC3 khong co su khac biét theo
trac nghiém phan hang Duncan (bang 3.3), chi c6 vai thay d6i nhé vé hinh
thai 14.
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3.3.5 Kiém tra su hién dién va biéu hi¢n caa gen gusA bing ky thuat

héa mo

Két qua cho thdy qua ca chua chin chuyén gen HBsAg c6 mau xanh indigo
qua phan tng vai thudc thir, trong khi quéa ca chua khong chuyén gen hoan
toan khong c6 mau xanh nay. Didu nay chung té gen gusA da dugc tich hop
vao bd gen cdy ca chua va duoc biéu hién dudi sy diéu khién caa promoter
PDS - biéu hién chuyén biét & qua.

Hinh 3.14 Biéu hién GUS & mét s loai mo ciia cay ca chua TN412 chuyén
gen - a. Biéu hién GUS dm tinh ¢ mé la cdy in vitro. b. Biéu hién GUS dam tinh
6 mé cuong la (CL) va than (T) cdy in vitro. c. Biéu hién GUS dwong tinh 6 mé
qua non (thanh ngang 2 mm). d. Biéu hién GUS dwong tinh ¢ mé qua chin.

3.3.6 Phin tich Southern blot cic dong ca chua chuyén gen HBsAg

DNA tach tir cdy ca chua di chimg va ba dong ca chua chuyén gen CC1,
CC2, CC3 dugc xir ly véi enzyme gidi han Ncol. V& nguyén tic, trong phan
tich Southern blot, doan DNA mang trinh tw gen HBsAg s& bat cap véi mau
do. Két qua cho thiy ¢ cac dong chuyén gen déu ¢ bang véi kich thudc
nhu mong doi 5,83 kb (hinh 3.17). Diéu nay khing dinh sy gén 6n dinh cua
gen HBsAg vao bd gen ca chua TN412.
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Hinh 3.17 Két qua phan tich Southern blot cac dong ca chua chuyén gen
[Két qud kiém tra doi véi cac dong CC1, CC2, CC3 déu dwrong tinh i trinh tu
DNA lai mong doi 5,83 kb (Vi tri miii tén)]

L: Thang DNA chudn AV/HindIII; P: PC dwong — plasmid; N: DC dm - 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 hiéu

Hinh 3.18 Két qua phat hién nhanh protein HBsAg & 14 va qua ca chua cdy
To - 1: Mdu qud ca chua doi chimg. 2: Nuwoc cat. 3: Mdu ld dong cdy chuyén
gen To CC1. 4, 5, 6: Mdu qua ca chua cdy chuyén gen Tq Ciia cdc dong CCI,
CC2, CC3
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Két qua cho thay & dich protein qua cé su xuat hién vach dwong tinh (test
line); ngugc lai, khéng thdy xuét hién vach nay ¢ truong hop protein 14 - chi
¢6 mot vach control line (hinh 3.18). Pidu nay chung to gen HBsAg thiét ké
dudi sy diéu khién cua promoter PDS, tao biéu hién dic trung ¢ qua, di
phat huy tac dung.

3.3.8 Phan tich protein tong sé dung dién di trén gel polyacrylamide
(SDS-PAGE): Két qua cho thiy cac bang caa protein tong sb tach biét rd
rét trén bé mat gel sau dién di o tat ca cac trudng hop déi chimg va chuyén
gen. Bang 3.4 cho thay ham luong protein tong sé ¢ qua chin cia cac dong
ca chua chuyén gen CC1, CC2, CC3 la twvong duwong nhau va ciing tuong
duong v6i d6i chung, khong co sy khac biét theo tric nghiém phan hang
Duncan.

Bang 3.4 Ham luong protein tong sé cua qua cac dong ca chua chuyén gen
HBsAg

Mau Ham lugng protein tong s (ug/g) (TB+SE)
Déi chiing 173,06 + 2,75
CcC1 169,14 + 4,57
CcC2 160,80 + 9,59
CC3 155,74 + 4,97
CV (%) 6,33
Murc y nghia ns

ns: sir khdc biét khéng cé ¥ nghia vé mat thong ké ¢ mic P < 0,05 theo phdn
hang cua Duncan

3.3.9 Phin tich Western blot cac dong ca chua chuyén gen HBsAg: Két
Qua phan tich tin hiéu trén mang (hinh 3.20) cho thiy c6 sy hién dién cua
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protein HBsAg trong dung dich protein tach chiét tir mau qua chin cac dong
ca chua chuyén gen HBsAg.

So Vé6i vi tri cua protein HBsAg d6i ching tinh khiét [RPNSOOE (GE
Healthcare), ~ 24 kDa] trén mang, c6 thé xac dinh protein HBsAg & cac qua
cdy chuyén gen ciing c6 trong lwong phan tir khoang 24 kDa va két qua nay
phut hop véi két qua nghién ctru cua cac tac gia Unni (2010), Guan va cs.
(2012) va Kalenahalli (2013).

24 kDa —» —_— e s e

Hinh 3.20 Két qua phéan tich Western blot duong tinh ddi véi cac dong ca
chua chuyén gen - P: Protein HBsAg tinh khiét - 10 ng; N: Cdy khéng chuyén
gen; 1, 2, 3: Ba dong cdy chuyén gen CC1, CC2 va CC3

3.3.10 Kiém tra ham hrgng protein HBsAg bing phwong phip ELISA:
Két qua dinh luong protein HBsAg va ty 1¢ protein HBsAg trén protein tong
s6 & cac mau khao sat (d6i ching va chuyén gen) duoc trinh bay trong bang
3.8 dusi day.

Ham luong protein tai to hop HBSAg ¢ qua ca chua ba dong cay
chuyén gen HBsAg chiém tir 171,32 ng/g trong lugng tuwoi (TLT) dén
202,97 ng/g TLT. So véi két qua cua tac gia Guan va cs. (2012) (gen HBsAg
¢6 promoter CaMV35S) véi mirc biéu hién HBsAg ¢ qua 1a 127,54 ng/g
TLT thi ham lugng protein HBsAg ¢ luan an (gen dwoc didu khién boi
promoter PDS) dat murc trung binh cao hon (~ 187,1 ng/g TLT) - chiém
khoang 0,11% trén protein tong so.
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Bang 3.8 Ham lugng va ty 1€ protein khang nguyén HBsAg trén protein
téng sé trong nhitng mau khao sat

Mau Ham luong protein Ty I¢ protein HBsAg/
HBsAg (ng/g) (TB+SE) protein tong s6 (%)

Péi chiing 0 0
CC1 20297 +£549a 0,12
CcC2 186,99 + 6,08 ab 0,11
CC3 171,32 +5,47b 0,11

CV (%) 5,26 ;

Ghi chu: Cac $6 ¢6 ghﬁ’ cdi khac nhau trong cung mét cot thi sw khac biét
¢o y nghia vé mat thong ké o mirc P < 0,05 theo phdan hang cua Duncan.

Két qua ham lugng protein HBsAg trong quéa ca chua cao nhu trén,
c6 thé do promoter gen HBsAg dugc cau tric trong plasmid chuyén gen 1a
promoter PDS, tao biéu hién chuyén biét & qua, két hop vai promoter T7
cua thuc khuan thé 1am ting cudng su biéu hién caa gen chuyén.

3.4 Kiém tra sw di truyén ciaa gen chon loc nptll va gen chuyén muc
titu HBsAg & thé h¢ T, bang phwong phap sinh hoc dinh tinh va ky
thuat PCR

3.4.1 Panh gia kha ning khang khang sinh kanamycin ciia mét sé cay
con thé hé sau bang phwong phap dinh tinh

Két qua cho thay da s6 hat ndy mam binh thuong; nguoc lai, mot s nay
mam rat kém — twong tu hat cay khong chuyén gen trén gidy tham bio hoa
dung dich kanamycin 100 mg/L. Két qua tinh toan % (bang 3.9) cho thdy
céc tri s6 % cua cac dong ca chua CC1, CC2, CC3 déu nho hon 3,841. Vi
vay, gia thuyét dy kién sy di truyén cua gen khang kanamycin (gen nptll)
sang thé hé sau véi ty 1& xap xi 3:1 1a phu hop voi d tin cay Co (P) = 0,05.
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Diéu nay chiing to gen chuyén duoc gan vao mot vi tri (locus) trén nhidm

sac thé bo gen thyc vat va duoc di truyén theo kiéu don gen.

Bang 3.9 Két qua thir nghiém kha ning khang khang sinh cua hat tir quéa ca

chua chin chuyén gen HBsAg thé hé Ty trén méi trudng ndy mam % MS co

bé sung kanamycin 100 mg/L & 7 NSC

Dong ca S6 luong S6 hat S6 hat ¥ C (a, n)

chua hatoqua  nidy mam  khong ndy

chin cua (hat) mam (hat)

thé he T,

(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

3.4.2 Kiém tra sy di truyén caa gen chuyén ¢ thé hé T, bang ky thuat

PCR

6 7288 9 108 °I1 12 .13

a
14 15 16

eEpens et @b eceastEDess W@

ISR 28 3

b
14 15 16

Hinh 3.24 Két qua kiém tra PCR gen khang kanamycin nptll va gen HBsAg

& mot s6 ca thé cdy con ca chua thé hé T, ctia 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: BC dwong - plasmid; N1: DC dm — nuéc cat; N2:
PC dm - cdy khong chuyén gen; 1, 2,4, 5,6, 8, 10, 11, 12, 13, 15: Cdc cd thé T,
mang gen chuyén; 3, 7, 9, 14, 16: Cdc cd thé T, khong mang gen chuyén)
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b. Kiém tra PCR gen HBsAg dwong tinh véi bang DNA 681 bp (vi tri miii tén)
(L: Thang DNA chudn 1 kb; P: BC dwong - plasmid; NI, N2: BDC dm - nhw
rén; 1,2,4,5,6 8 10,11, 12, 13, 15: Cdc cd thé T, mang gen chuyén; 3, 7, 9,
14, 16: Cdc cd thé T, khéng mang gen chuyén)

L4 ciaa mot s6 cdy con thé hé T, caa 01 dong chuyén gen HBsAg (CC1) va
dbi chimg khong chuyén gen duoc thu nhan dé tién hanh tach chiét DNA va
phan tich PCR cac gen HBsAg, gen nptll véi cap moi dac hiéu cho ting gen.
Két qua dién di san pham PCR gen HBsAg va gen nptll cho thy c6 bing
DNA c¢6 kich thude 681 bp va bang 600 bp twong ung véi kich thude bang
DNA duoc khuéch dai tir plasmid mang gen HBsAg va gen nptll (ddi ching
dwong). Két qua & hinh 3.24 budc diu cho thiy co sy di truyén lién két giira
gen HBsAg va gen nptll. Két qua kiém tra PCR nay cung v6i két qua tinh
toan cac tri 56 x° cua cac dong ca chua chuyén gen & thé hé T, (bang 3.9)
minh chang gen chuyén HBsAg da di truyén sang thé hé sau va phan ly theo
ty 1€ 3:1 (quy luat Mendel).

Két luan

Tir cac két qua nghién ciru vé nudi ciy mo, bién nap gen, kiém tra
thé bién nap va su di truyén cua cac gen bién nap trén giéng ca chua TN412,
luan 4n cho phép rit ra mot s6 két luan nhu sau:

1. Pi x4y dung hoan thién hé thong tai sinh chdi tir 14 mam nudi
cdy in vitro cho giéng ca chua TN412 lam tién dé cho nghién ctru bién nap
gen. Ty I¢ tai sinh choi cao nhét, sb lwong chdi trén mau nhiéu nhat duoc
ghi nhan trén moi truong khoang MS (vitamin B5) ¢6 bo sung BA 2,0 mg/L
va TIAA 0,5 mg/L. Pa x4c dinh dwoc ndng d6 tdi thiéu cua khang sinh
kanamycin anh hudong dén tai sinh chdi/ gay chét 14 mam va sy sinh truéng/
gdy chét cAy con nudi cdy in vitro 1a 50 mg/L.

2. Pi x4y dung hoan chinh quy trinh bién nap gen HBsAg vao 14
mam nho vi khuan Agrobacterium tumefaciens mang plasmid pITB-HBsAg
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véi két qua tao duoc 03 dong ca chua chuyén gen. Cac bude co ban caa quy
trinh nay bao gom giai doan tién nuoi cdy 14 mam trén moi truong tai sinh
trong 2 ngdy; gdy nhiém 14 mam véi dong vi khuan Agrobacterium
tumefaciens LBA 4404 trong 20 phut; nudi chung 14 mam véi vi khuan
trong 2 ngdy; chon loc, tai sinh chdi chuyén gen tir 14 mam nudi cdy trén
mdi trudng c¢6 bd sung 50 mg/L kanamycin.

3. ba kiém tra su hién dién, biéu hién cua gen chuyén & thé chuyén
gen T, bang ky thuat PCR, giai trinh tu doan gen, Southern blot, phwong
phép hdéa mo té bao (GUS assay), sinh hoc dinh tinh, héa sinh (ELISA) va
Western blot. Protein HBsAg chiém 0,11% trén tong s protein hoa tan cta
qua.

4. Bang phuong phap sinh hoc dinh tinh qua kiém tra kha ning
khang khang sinh kanamycin 50 — 100 mg/L va bang ky thuat PCR da xac
dinh duoc sy di truyén cua gen chon loc nptll va gen chuyén muc tiéu
HBsAg ¢ thé hé Ty. Budc dau ghi nhan co su phan ly di truyén hai gen noi
trén co ban phu hop quy luat Mendel vai ty 1€ 3:1.

Pé nghi

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

Can tiép tuc gitr cac dong cdy To, T1 ¢ diéu kién in vitro va theo doi
su di truyén, biéu hién on dinh cua cac gen chuyén dac biét 1a gen muc tiéu
HBsAg ¢ cac thé hé sau T,, T3 nham thu nhan dong thuan phuc vu cho céac
trién khai tiép theo vé dinh huéng nghién ctiu tao “vaccine an dugc” phong
ngtra bénh viém gan B.

Can tiép tuc khao sat anh huéng cia protein HBsAg 1én kha ning tao
dap tng mién dich trén dong vat mé hinh ciing nhu tién téi cac khao nghiém
1am sang theo dting quy trinh san xuat vaccine trong y hoc.



