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TOM TAT

Bénh vang 14 gan xanh hay con goi la HuangLongbing (HLB) dugc xem la mot trong nhitng bénh
hai nguy hiém nhat trén cay an qué c6 mui. Bénh lam han ché viéc san xuét cay an qua c6 mai & khap
noi trén thé gigi. Phuong phap san xuét khang thé khang protein Ompa cua vi khuan Candidatus
Liberibacter asiaticus (CLas) dé phat hién bénh vang 1a gan xanh dang dugc xem la hudng nghién
ctru trién vong. Trong nghién ctru nay, v6i muc dich san xuat khang thé don chudi khang khéang
nguyén Ompa cta vi khudn CLas, dau tién, chung t6i sir dung thu vién khang thé nanobody (single
variable domain, VHH) cuia Lac da dé sang loc cac khang thé don chudi VHH khang khang nguyén
Ompa bang ky thuit boc 16 phage M13 (phage-display). Tiép dén, cac dong phage don 21, 33, 53, 56,
59 cho két qua ELISA cao vé6i khang nguyén Ompa duoc lya chon dé tach phagemid va doan gen ma
héa céc khang thé VHH dugc giai trinh ty. Poan gen ma hoa cho khang thé 53-VHH c6 4i luc voi
Ompa tét nhat duoc lya chon va chén vao vector biéu hién pET-21a(+), sau d6 nhan dong trong chung
E. coli DH50 va biéu hién trong ching BL21 (DE3). Khang thé don chudi 53-VHH khdng Ompa
duoc toi ru sy biéu hién & cac nhiét do khac nhau (37 °C, 28 °C va 15 °C) v&i ndng d6 cam tmg IPTG
0,1 M. Khang thé 53-VHH khang Ompa dugc tinh sach thanh cong dudi diéu kién bién tinh, sau do
tai cudn gép Hoat tinh sinh hoc cua khang thé don chudi 53-VHH khang khang nguyén Ompa dugc
danh gia bang phan tmg ELISA gian tlep Két qua cho thay, khang thé don chudi 53-VHH c¢6 tuong
tac rat tot voi khang nguyén Ompa. Diéu nay mo ra trién vong tmg dung khéng thé don chudi 53-
VHH trong viéc phat hién bénh vang 14 gan xanh trén cay c6 mui.

Tw khéa: Bénh vang la gan xanh, khang thé don chudi VHH, thu vién Lac Pa, k¥ thuat phage-
display, vi khuan Candidatus Liberibacter asiaticus.

GIOI THIEU

Bénh vang la gan xanh hay con goi la
HuangLongbing (HLB) dugc xem la mot trong
nhitng bénh hai nguy hiém nhét trén cay an qua
c6 mui. Bénh lam han ché viéc san xuat cy an
qua c¢6 mui & khép noi trén thé gisi (da Graca,
1991). Bénh duoc do ba loai vi khuén
(Candidatus Liberibacter asiaticus (CLas),
Candidatus Liberibacter africanus (CLaf) va

Candidatus Liberibacter americanus (Clam))
song trong mach din cua cdy giy ra (BOVE,
2006). Trong d6, bénh vang la gan xanh gay ra
do vi khuin CLas phan b6 & khép noi trén thé
gidi. Vi khuan duoc lan truyén qua mat ghep,
canh chiét va qua con tring moi glol 1a ray chong
canh Diaphorina citri ¢ chau A va ray Trioza
erytreae ¢ chau Phi (Gottwald et al., 2007).
Trong qua trinh rdy an va sinh sdng trén cay co
muai, cac té bao vi khuan duoc dua vao mach ray
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cua cdy va nhén Ién trong d6 (Gottwald, 2010).
Vi khudn nay gay ra su x4o tron sinh 1y, lam tic
ngh&n qua trinh van chuyén dinh dudng tir d6 anh
hudng dén sinh truéng cua cay. Cay bj bénh sinh
truong rat coi coc; bo 14, ddc biét 14 non, bi bién
vang; qua nhd, léch, bi bién vang phén cuéng
trudc khi chin, khéng cé gia tri sa dung.

Hién nay, chua c6 phuong phap hiéu qua dé
ctru nhitng ciy bi nhiém bénh do CLas gay ra.
Cac phuong phap phap trir bénh chi yéu dua vao
viée st dung vt liéu sach bénh, loai bo s6m cay
bénh, phong chong vector va tao giéng Kkhang
bénh. Tt ca cac chién lugc trén déu yéu cau mot
k¥ thuat chan doan chinh xac nhung chan doan
dua trén triéu ching rat khé vi biéu hién khong
déc trung ¢ cay bi bénh (Shen et al., 2013). Cac
phuong phap dé phat hién cay bi nhlem bénh chu
yéu dua vao phan tng PCR va Realtime-PCR
(Teixeira et al., 2008), tuy nhién phuong phap
nay ton kém, chi st dung dugc trong phong thi
nghiém va bj anh huéng boi sy phan b thp va
khong dong déu cua té bao vi khuan CLas trong
cay bi nhiém bénh (Ding et al., 2015; Arredondo
Valdés et al., 2016). Nhu vy, cAn mot phuong
phap thay thé dé phat hién truc tiép CLas trong
cay c6 mdi bi nhiém bénh vang la gan xanh.

Phuong phép dung khang thé dé phat hién
protein cta tac nhan giy bénh dugc str dung rong
rdi trong chan doan bénh do hiéu qua cao va chi
phi thap. Nhimng nghién ciru gin ddy cho thiy,
khang thé da dong khéng khang nguyén Ompa
protein ciia vi khuan CLas da phét hién thanh
cong vi khuan CLas gay bénh vang 14 gan xanh
(Ding et al., 2015, 2016, 2017). Ompa la mot
protein mang ngodi chinh cua vi khuén, véi trinh
ty acid amin bao thu trong cédc loai C.
Liberibacter. Khang thé khang Ompa c6 thé phat
hién té bao CLas trong md mach riy st dung
phan ting ‘tissue printing” va ciing c6 thé dugc sir
dung dé 1am giau cac té bao CLas dya vao tuong
tac khang nguyén-khang thé dé ting cuong do
nhay cua PCR (Ding et al., 2017). Tuy nhién,
khang thé da dong tao ra van khong thé phat hién
dugc cac té bao Clas trong cac cdy bi nhidm
bénh vang 14 gan xanh bang phuong phap ELISA
(Ding et al., 2016).
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Viéc san xuit khang thé don chudi sir dung
thu vién khang thé don chudi cua Lac da duogc
dac biét quan tam do chiing c6 nhiéu vu diém nhu
céu trac don gian (c6 kich thude nho ~ 75 kDa),
¢6 tinh 6n dinh cao, c6 kha nang tan tot, dé dang
sir dung cac k¥ thuat sinh hoc phan tir dé ci bién
theo cac muc dich khac nhau, nhan biét duoc ca
epitope dac thu khong thong dung va cac epitope
bi che phii, c6 kha ning lién két vao ving trung
tam hoat déng cua enzyme va dé dang san xuit
trén quy mo 16n (Deffar et al., 2009). Cau tric
khong gian cua khang thé don chudi cia Lac Pa
gdm ba ving hinh ciu bao gdm ving siéu bién
VHH, viing CH2, CH3. Cho dén nay, nhiéu loai
khang thé don chudi duoc sang loc bang k§y thuat
phage-display sir dung thu vién khang thé don
chudi ciia Lac Pa. Cong nghé nay di duoc tng
dung rong rii trong chan doan tac nhan giy bénh
cdy, chi yéu 1a virus. Thong qua sang loc tir thu
vién khang thé sdn co, mot loat khang thé (doan
scFv) dd duge xac dinh va c6 thé tmg dung chin
doan nhiéu tac nhan gay bénh cay (Garnier et al.,
1991). Yuan va dtg (2016) da str dung khang thé
don chudi scFv khang mét sé khang nguyén cua
vi khudn CLas, tuy nhién chi c6 khang thé don
chudi khang khang nguyén Ompa cho két qua t6t
nhét trong viéc phat hién miu bénh vang 14 gan
xanh bang phan tng ELISA. Tuy vdy, su sai khac
cua gid tri OD450 trong phan tmg ELISA gilia
mau bi nhiém bénh vang 14 gan xanh va mau
khoe 1a chua 16n (Yuan et al., 2016). Nhu vay,
can cb cac nghién ctru Khac dé t6i wu hiéu qua
ciia khang thé don chudi trong viéc phat hién
bénh vang 14 gan xanh bang k¥ thuat ELISA.

Vung siéu bién & khang thé Lac Pa (VHH) con
goi 14 nanobody rat dugc quan tAm nghién ciru.
Nanobody gdm doan trinh ty c4u tric lién két truc
tlep voi epitope khang nguyén c6 kich thude nho
nhét (15 kDa) cudn xodn thanh cau tric hinh cau
v6i duong kinh 1a 2,5 nm va dai khoang 4 nm
(Cortez-Retamozo et al., 2004). Nanobody c6
nhiéu wu diém ndi bat nho rat bén véi nhiét, c6 do
6n dinh cao trong cac chét tay, giir dugc cau triic on
dinh & ndng do ure cao VA tan rat tot trong nudc.
Nanobody da dugc san xuat thanh cong trong E.
coli, nam sgi (Joosten, 2005; Olichon, 2007),
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nam men (Thomassen, 2002) va trong té bao thuc
vat va dong vat (Rajabi 2007).

Trong nghién ctru nay, chidng toi trinh
bay két qua san xuit khang thé don chudi VHH
khang khang nguyén Ompa cua vi khuan CLas
gy bénh vang 14 gan xanh.

VAT LIEU VA PHUONG PHAP

Vector, chiing khuin va protein tinh sach sir
dung

Thu vién bdc 16 phage M13 nhan tao cua Lac
ba chira CDR1+CDR2+CDR3 ngau nhién, c6
ndéng do 4x10° cfu/mL duge cung cap boi Vién
nghién ctru di truyén thuc vat va gidng cay trong,

Bang 1. Cac c&p mdi dac hiéu nhan gen VHH.

Leibniz, CHLB Pirc. Ching vi khuan TG1 va
chung vi khuan HB2151 (GE Healthcare, CHLB
btrc). Helper phage M13KO7 (GE Healthcare,
CHLB Pirc). Vector biéu hién pET21a (+) do
phong Cong nghé Té bao Thuc vat, Vién Cong
nghé Sinh hoc cung cap. Té bao kha bién E. coli
chung DHS5 (o) va chung BL21 (DE3) do Vién
Cong ngh¢ Sinh hoc cung cap. Protein Ompa tinh
sach tir E. coli (500 ng/pL) dugc cung cap boi
Vién Bao vé Thuc vat.

Cac cap moi sir dung

Céc cdp moi st dung duoc trinh bay trong
bang 1.

STT Tén moi Trinh tw (5’-3")
Méi dung dé giai trinh tw trong phagemid
PHEN ctatgcggccccattca
LMB3 gaccatgattacgccaag
Méi dung dé gan vao vector biéu hién pET21a(+)
VHH-F ctgggatccatgggatctcaagttcagctt
VHH-R cgagagctcctagtggtggtggtggtggtgtgcggecccatt
Phuong phap ML PBS (2% BSA) trong 2 h tai nhiét do phong.

Phuwong phdp phage-display

Phuong phép phage-display dugc thyc hién
theo huong dan cua Manfred Gahrtz va Udo
Corad (2009). Quy trinh cu thé bao gom cac budc
sau:

Ngay 1: Bia 96 giéng Maxisorb duoc phu véi
100 pL khang nguyén tai t6 hop Ompa (10
ng/pL), sau d6 1 qua dém & 4°C. Méi truong
TYE (100 pg ampicillin/mL, 1% glucose) dugc
chuan bj trén dia BioAssay (243x243 mm).

Ngay 2: Mot dong khuan TG1 da duoc nudi
trén dia chira méi trudng téi thiéu M9 bd sung
0,5 mg thiamin, dwoc lya chon dé nudi long trong
3mL TY (2X) trong 2 h 30 min ¢ 37°C. Sau do
moi truong dugc pha lodng vai ti 1€ 1:100 trong
TY (2X) cho téi khi OD dat 0,4. Bia maxisorb
dugc rira 3 lan véi PBS. Dia dugc phu véi 200

Sau d6, dia duoc rira 3 1an véi PBS. V6i mdi ba
giéng cho 102 t¢i 10: trong thé tich 90 pl phage
vao dia, dia tiép tuc duwoc u véi 30 min lic va 1l h
khong lic tai nhiét do phong. Dich khéng bam
dugc loai bo. Pia duoc ria 3 lan bang PBS-
Tween 20 (PBS-T). Céac phage bam duoc thu lai
bang cach thém vao dia 90 pl Triethylamine (100
mM). Dia dwoc u c6 lic tai nhiét d6 phong trong
10 min. Trong qua trinh @, éng ly tam 1,5 mL
chira 135 pl Tris (1 M, pH 7,4) dugc chuan bi.
Céc phage hoa tan tir 3 giéng (270 pl) duoc
chuyén sang ong ly tam 1,5 mL dé trung hoa. Céc
phage da trung hoa duoc chuyen tir 6ng 1,5 mL
sang 6ng 15 mL, sau d6 bo sung 9 mL khuan TG1
(OD 0,4-0,5), u tai 37 °C trong 30 min. Bé thu
cac phage con lai trén dia, dia duoc bd sung 5 pl
Tris (1M, pH 7,4), sau d6 thém 50 pl TG1, dia
dugc u 37°C trong 30 min. Ca 2 dung dich phage
duoc tron lai vai nhau. Hon hop dugc ly tam tai
3700 rpm/min trong 10 min, 4 °C loai bo gan hét

531



dich ndi va giit lai 1 mL dé hoa tan lai té bao.
Dung dich duoc trai trén dia Bioassay da chuan
bi tir ngay 1 va nudi qua dém tai 37 °C.

Ngay 3: Té bao duoc rira tir dia BioAssay véi
7mL TY (2X, 15% glycerol) st dung que trai.
50 pl dich khuan dugc bd sung vao 20 mL TY
(2X, 100 pg ampicillin, 1% glucose), dich khuan
dugc nudi trong 1 h dén 2 h ¢é OD dat 0,4. Phan
con lai cua dich khuan sau khi rira & bude 1 duoc
gitt tai -80°C. Vi 10 mL mo6i truong nudi trén,
b sung 5 pl helper phage (5 x 10%°). Hon hop
duoc u tai bé 6n nhiét 37 °C trong 30 min khong
lic. Can duoc thu bang ly tim ¢ 3700 rpm/min
trong 10 min va hoa tan can trong 50 mL TY (2X,
100 pg ampicillin/mL, 50 pg kanamycin/mL).
Dung dich dugc  qua dém tai 30 °C c6 lic. Bé
tiép tuc cac budc sang loc tiép theo, thir tu tir
ngay 1 sé dugc lap lai nhu trén.

Ngay 4: M6i truong nudi qua dém duogc thu
bang ly tdm & 3700 rpm/min trong 15 min. Dich
ndi (40 mL) duoc thu lai, sau d6 dwoc bd sung
thém 10 mL PEG/NaCl, tron déu va cho dich ndi
1én d4 trong 1 h dé tua phage. Dich néi dugc loai
bo bang ly thm ¢ 3700 rpm/min trong 30 min.
Dich néi tiép tuc dugc loai bo bang ly tam lan
nita. Can con lai dugc hoa tan vai 1 mL PBS va
tiép tuc dwoc ly thm ¢ 11000 rpm/min trong 10
min. Dich néi thu dwoc & phage s& duoc st dung
cho buégc sang loc tiép theo. 400ul phage duoc
thém thém vao 200 pl PBS (6% BSA), bit dau 3
vong sang loc tiép theo.

Ngay 5 dén T: Cac budc sang loc tiép theo
duoc thuc hién nhu miéu ta trén.

Ngay 8: Dia microtiter & vong sang loc 4
dugc sir dung dé phan 1ap cac dong phage don.
Céc dong khuan don duwoc lya chon tir dia
microtiter trén va cho vao 100 pl TY (2X, 100 ug
ampicillin/mL, 1% glucose) trén dia microtiter
khéc. Dung dich dugc nudi khuan qua dém tai 37
°C vai 500 rpm/min.

Ngay 9: 2 pl tir mdi giéng microtiter duoc
chuyén sang dia microtiter sach c6 chira 200 pl
TY (2X, 100 pg ampicillin/mL, 1% glucose) mdi
giéng, lac 700 rpm/min tai 37 °C trong 1 h. 25 pl
moéi treong TY (2X, 100 pg ampicillin/mL, 1%
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glucose) chira 10° helper phage duoc thém vao
dung dich. Hon hop dugc u & 37 °C trong 30 min
khong lic va sau d6 1 h ¢6 lac (300 rpm/min).
Dich ndi duoc loai bo bang ly tam tai 1500
rpm/min trong 10 min, sau d6 can duoc hoa tan
véi 200 pl TY (2X, 100 pg ampicillin/mL, 50 g
kanamycin/mL), nu6i qua dém 30 °C.

Ngay 10: Bia microtiter cha dung dich
phage dugc ly tdm tai 1500 v/p trong 10 min.
Dich néi thu dugc s& dung cho phan eng ELISA.
Dbia maxisorb dugc phu vai 100 pl khang nguyén
tai t6 hop Ompa (10 ng/pl).

Ngay 11: Dich chira khang nguyén trong dia
maxisorb duoc loai bo, bé sung 200 pl véi 3%
BSA trong PBS dé phu dia, dia duoc u trong 2 h
& nhiét do phong. Dung dich phu dugc loai bo,
sau do thém 100 pl phage (tir ngay 10) dugc pha
lodng ty 1€ 1+1 va&i 2% BSA trong PBSvau 1 h
& nhiét d6 phong. Dung dich phage duoc loai bo
ra khoi dia va dia duoc rira 5 1an véi PBS-T. 100
pl anti-M13-HRP dugc pha loang trong PBS (1%
BSA) vai ty Ié 1:5000 duoc bo sung vao dia va i
dia tai 37 °C trong 1 h. Bia dugc rira 5 lan véi
PBS-T va duoc b sung 100 pl dung dich co chit
TMB, chd trong 15 min dén khi xuit hién mau
xanh. Phan ng dugc ding béng cach bo sung 50
I sulphuric acid (1 M), mau xanh trén dia
chuyén sang mau vang. Két qua ELISA duoc doc
& bude song OD450.

Gidi trinh ty dogn gen ma héa khang thé don
chuéi khang Ompa

Cac dong khang thé c6 &i luc tét vai khang
nguyén s& duoc lya chon dé tach phagemid.
Poan gen mé héa céc dong khang thé khang
Ompa duogc nhan [én va giai trinh ty Sanger véi
cap mdi PHEN/ LMB3. Trinh tu doan DNA thu
nhan dugc sau khi giai trinh tu s€ duogc xur Iy va
phan tich bang phan mém DNAstar va Bioedit.

Thiét ké vector biéu hién mang gen ma hoéa
khding thé don chuéi VHH khang khang
nguyén Ompa

Dé gin cac doan gen ma hoa khang thé khang
Ompa vio vector biéu hién pET21a(+), cac doan
gen ma hoa khang thé Ompa di duoc nhén 1én
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bang phan ung PCR vé6i cac cip mdi VHH-
F/VHH-R c6 thém cac trinh ty enzyme gidi han
BamHI/Sacl. San pham PCR sau d6 duoc tinh
sach va xir Iy bang BamHI va Sacl va gin vao
vector biéu hién pET2la(+) di dugc xir ly
enzyme cit giéi han twong ung trudc d6. San
pham gin dugc bién nap vao E. coli DH5a va trai
trén dia moi trudong LB ¢ bd sung ampicillin 50
mg/mL. Pé kiém tra cac plasmid tai t6 hop,
ching t6i tién hanh phan tng colony-PCR sir
dung cap moi VHH-F/VHH-R va phan tng cit
v6i BamHI va Sacl. Plasmid tai to hop sau do
duge bién nap vao dong té bao kha bién E. coli
BL21 (DE3) dé biéu hién khang thé.

Biéu hién khing thé don chuéi VHH khang
khang nguyén Ompa

Dé biéu hién khang thé don chudi khéng
khang nguyén Ompa, mot khuan lac chira
plasmid tai t6 hop duoc nudi trong 4 mL mai
truong LB ¢ bo sung khang sinh ampicillin 50
mg/mL & 37 °C, nudi lic 200 rpm/min qua dém.
2 mL dich khuan duoc chuyén sang 200 mL moi
truong LB ¢6 b sung khang sinh ampicillin 50
mg/mL, nuéi & 37 °C dén khi OD600 dat 0,4-0,6.
Binh nudi duoc bd sung véi 0,1 mM IPTG va
nudi lic & 200 rpm/min trong 5 h & cac diéu kién
nhiét d6 khac nhau: 37 °C, 28 °C, 15 °C. Can
khuin duoc thu lai bang ly tim 6000 rpm, 20
min. Cin khuan dugc bao quan & ti -80°C.

Kiém tra sw biéu hién ciia khang thé don chudi
VHH khéang khang nguyén Ompa bang SDS-
PAGE va Western blot

Pé kiém tra su biéu hién ciia khang thé don
chudi khang khang nguyén Ompa, can khuan tir
2 mL dich khuan BL21 (DE3) tai t& hop trudc va
sau khi cam tng bang IPTG duoc thu lai bang ly
tam 10000 rpm, 2 min. Can khuén sau d6 duoc
bd sung lysozyme 1 mg/mL, G trén d4 trong 30
min, sau d6 cin khuan dugc siéu am trong 10 min
(42 kHz, 135 W). Dich tan va pha cdn dugc phan
tach bang ly tim 10000 rpm, 2 min. Protein tir
céc pha tan va pha cin nay duoc bién tinh trong
dém SDS (50 mM Tris-HCI, pH 6,8, 2% SDS,
0,1% (w/v), Bromophenolblue, 10% (v/v)
Glycerol), ¢ 95 °C, 10 min. 30 ug protein duoc
phan tach bang dién di SDS-PAGE (10%

polyacrylamide), sau d6 protein dugc chuyén 1én
mang nitrocellulose bang may chuyén mang Fast
blotter (Thermoscientific) & 25V, 1,3A trong 20
min. Phan tmg Western blot dugc tién hanh theo
phuong phap cta Conrad va dtg (2011). Sau khi
mang duoc khoa bang sira tach béo 5% pha trong
PBS qua dém, mang duoc i véi khang thé khang
cmyc trong 2 h. Tiép dén mang duoc rira ba lan
Vvéi sita 0.5% pha trong PBS, mdi lan cach nhau
5 min. Sau d6 mang duoc phu voi khang thé
chudt khang 1gG cong hgp HRP trong 1 h. Sau
d6, mang tiép tuc duoc rira ba lan sira 0.5% pha
trong PBS, mdi lan cach nhau 5 min va lan cudi
v6i PBS. Sy ¢6 mat cua khang thé khang Ompa
gan cmyc trong mau duoc phat hién nhd phan
rng hién mau bang co chat DAB dudi sy c6 mat
cua 0.04% H,0,.

T6i wu tinh sach khing thé VHH dic hi¢u
khang nguyén Ompa bang phwong phap IMAC
0 diéu kién bien tinh

Can khuan chtra khang thé duoc hoa tan
trong dém hoa tan (20mM NaH2PO4, 500 mM
NaCl, 40 mM Imidazole, Urea 8M pH 7.4 GE),
sau d6 tiép tuc siéu &m 10 min (3s bat, 3s tit).
Dich trong duoc thu bang ly tm 13000 rpm, 15
min. Dich trong dugc u vai Ni-sepharose (GE
Healthcare, CHLB D) trong 2 h ¢ 4°C va
duoc tinh sach theo huéng dan ciia nha san Xuét.
Toan bo hdn hop dich duoc chuyén 1én cot. Cot
dugc rea voi 150 mL dém rta (20mM
NaH2PO., 500 mM NaCl, Urea 8M, pH 7,4, GE
Healthcare, CHLB Duc) voi cac ndéng do
Imidazole 60 mM. Protein dugc hoa tan trong
dém ly giai c6t (20mM NaH2PO4, 500 mM
NaCl, 500 mM Imidazole, Urea 8M, pH 7,4, GE
Healthcare, CHLB BDuc). Dung dich chua
protein tinh sach sau dé duoc tham tich trong
dém PBS + 0.5M Urea + 1mM EDTA + 10%
glycerol trong 2 h. Dung dich tiép tuc thim tich
qua dém trong PBS + 10% glycerol + L-
arginine. Protein tinh sach trong tai thdm tich
dugc lam sach 1an nita bang ly tam & 10000 rpm,
3 min, sau do6 toan bd dich trong dugc chuyén
Ién cot cut off 9KDa, cbt dugce ly tdm trong 2 h
& 4°C. Protein tinh sach dugc bao quan trong
glycerol 50% ¢ tu -80°C.
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Kiém tra di luc ciia khdng thé VHH khing
khang nguyén Ompa sau tinh sach bang phdn
wrng ELISA gidn tiép

Phan mg ELISA gian tiép duoc tién hanh
theo quy trinh sau dugc mo ta nhu sau: 100 pl
khang thé VHH dugc phu trén dia (50 ng/ giéng)
qua dém & 4 °C. Pia dugc rira 10 lan bang PBS
bd sung 0.05% Tween20 (PBS-T). Céc giéng
dugc khoa bang sita 5% pha trong PBS pH 7,4
trong 2 h. Bia tiép tuc duogc rira 10 1an trong PBS-
T. Bo sung 100pL/giéng khang nguyén Ompa
(c6 gin dudi his-tag) véi cac ndng d6 khac nhau
(10 ng, 20 ng, 40 ng, 80 ng, 160 ng/giéng) ¢ 4 °C,
qua dém. Dia tiép tuc dugc rira 10 1an bang PBS-
T. Khang thé khang his-tag dugc pha lodng 1000
lan trong sita 5% pha trong PBS, 2 h. Rira dia 10
lan bang PBS-T. Khang thé chudt khang IgG
cong hop HRP dugc pha trong sira 5% PBS va
bd sung vao giéng, 0 dia trong 1 h. bia dugc rira
10 lan bang 0,5% stra PBS-T. Dia tlep tuc duoc
rira 5 1an béng 0,5% sita trong PBS.100 pl TMB
duge bd sung vao dia, sau d6 dia dugc u trong
vong 15-20 min trong tdi. Phan tmg duoc ding
lai khi bd sung 100 pl H,SO4 1M. Két qua duoc
do & budc song OD450.

KET QUA VA THAO LUAN

Sang loc cac dong Khang thé VHH khéng
khang nguyén Ompa bang ky thuét phage-
display

Thu vién phage Lac da VHH c6 chia céac
doan khang thé tong hop duoc tao nén tir cac
ving bién ddi cua chudi nang (VH). Cac doan
VHH dugc dung hop vai protein vo plT1 cua
thuc khuan thé M13 dé tao thanh thu vién céc
doan khéng thé VHH boc 16 trén phage. Dau tién,
khang nguyen duogc ¢ dinh trong giéng. Tiép
theo, cac dong phage tai t6 hop (phagemid), dugc
tao ra bang cach nhiém phage hd trg (heper
phage) vao cac dong vi khuan tir thu vién, dugc
co dinh vao giéng. O budc nay, chi cac dong
phage tai t hop mang khéang thé dic hiéu khang
nguyén méi lien két voi khang nguyén tuong
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ing. Céc phage tai to hop thira bi loai bo qua
budce rea. Thong qua 1ap lai cac budc sang loc
(thong thuong 3-5 vong), cac phage tai to hop
dic hiéu s& dugc thu thap. Kha ning gin két cua
hon hop phage véi khang nguyén dich Ompa sau
mdi vong sang loc duoc danh gia bang ky thuat
ELISA.

Dé sang loc cac dong phage don, hdn hop
phage sau vong sang loc 3 duoc xam nhiém vao
E. coli chung TG1, sau d6 cac khuén lac da duoc
chon dugc dé thu phagemid. Phage thu duoc tir
cac khuan lac riéng ré nay dudi dang tirng dong
riéng biét va duoc sir dung cho thi nghiém xac
dinh kha niang gin két véi khang nguyén Ompa
bang phuong phép ELISA. Khéng nguyén Ompa
dugc co dinh trén khay ELISA 96 gieng, u mai
giéng véi dung dich phage riéng biét da thu duoc.
Cac dong phage s& gan voi té bao dich thong qua
doan khang thé boc 16 trén no. Theo Iy thuyét,
dong phage cang gin tét voi khang nguyén Ompa
thi tin hiéu s& cang cao. Do do, bang k¥ thuat
ELISA c6 thé dinh tinh dugc do nhay cua dong
phage thu dugc vai khdng nguyén Ompa dua trén
s do mat do quang hoc. Khang thé c6 kha ning
gan két cao véi khang nguyén Ompa s& cho gia
tri OD450 cao hon va nguoc lai. Hon 100 dong
phage don duoc chon loc dé danh gia ai luc voi
khéang nguyén Ompa bang phan tung ELISA.
Hinh 1 thé hién két qua caa 16 dong khuan lac
dai dién sau khi danh gia i lyc twong tac bang
phan &ng ELISA.

Két qua nhan duogc cho thay tat ca 16 dong
phage duoc chon déu thé hién kha nang gin véi
khang nguyén Ompa qua phan ung ELISA.
Trong d6, c6 11 dong phage don c6 gia tri OD450
trén 10. Bac biét, cac dong phage don 21, 33, 53,
56, 59 tin hiéu ELISA cao vuot troi so véi cac
dong phage don con lai vai gia tri OD450 trung
binh sau 3 lan lap lai lan luot 14 1,52; 1,98; 3,53;
2,58; 1,75. Trong sb d6, dong phage don 53 ¢
gia tri OD450 cao nhit dat 3,53. Tir két qua trén,
cac dong phage don 21, 33, 53, 56, 59 duoc tién
hanh tach chiét phagemid phuc vu cho myc dich
giai trinh tu.
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Hinh 1. K&t qua cGa phan (ng ELISA danh gia &i lwc cta hdn hgp 16 dong phage va dong déi chirng sau vong

sang loc 3.

Giai trinh ty gen ma héa khang thé don chudi
VHH khang khang nguyén Ompa

Dé giai trinh tu doan gen ma hoa khang thé
VHH dac hiéu khang nguyén Ompa, phagemid
cua cac dong phage don trén dugc st dung lam
khuén cho phan mg PCR véi cip moi PHEN/
LMB3. Két qua dién di san pham PCR véi cap
mdi trén cho san pham c6 kich thuéc khoang 600
bp dung véi kich thudce 1y thuyét (597 bp) (Hinh
2A). San pham PCR duoc tinh sach va tién hanh
giai trinh tu bang phuong phép Sanger. Sau khi c6
két qua giai trinh tu, chung t6i chon dong
phagemid 53 dé tiép tuc nghién ciru. Trinh tu
amino acid ctia khang thé VHH bao gém céc ving
CDR1, CDR2, CDR3 lan luot duoc thé hién bang
mau do, mau xanh va mau tim & Hinh 2B.

Thiét ké vector biéu hién mang gen ma hoéa
khang thé VHH khang khang nguyén Ompa

Poan gen ma hoa khang ghé 53-VHH duogc
nhan 1én va chén vao vector bi€u hién pET21(at)
tai vi tri BamHI va Sacl. Két qua trén Hinh 3 cho

thdy xuét hién bang & vi tri 500 bp twong tmg véi
gen ma hoéa VHH khang khang nguyén Ompa,
diéu nay chimg to rang doan gen mé hoa khang
thé 53-VHH da duoc gin thanh cong vao vector
tai t6 hop pET21(at) tai vi tri enzyme cit gi6i
han BamHI va Sacl. Cac dong E. coli tai to hop
tiép tuc dugc kiém tra bang phan ung colony-
PCR va xir Iy bang enzyme cit gi6i han.

Két qua phan tng colony-PCR cho thiy,
doan gen mi héa cho khang thé VHH dic hiéu
khang nguyén Ompa da dugc nhén 1én dic hiéu
trong dong té bao E.coli DH5a voi ding kich
thudc tinh toan 1y thuyét (Hinh 3A). Sy c6 mat
clia gen mi hoa khang thé VHH trong plasmid
tai t6 hop s 1 va sé 2 duoc kiém tra bang cach
xur Iy véi Xhol va ECORV. Két qua dién di san
pham cat cho thay, ca hai dong plasmid sau khi
xt Iy voi enzyme cit gidi han déu cho ra hai
bang c6 kich thudc twong ing la khoang 4 kb va
1,7 kb twong ung voi kich thudc tinh toan ly
thuyét (Hinh 3B). Diéu nay ching to cac
plasmid dugc chon dd mang gen VHH mong
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nguyén Ompa cua vi khpén gdy bénh vang la
gan xanh da duoc thiét ké thanh cong.
59 +) M Kb
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0,75
05
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Hinh 2. Két qua dién di san phdm PCR nhan gen méa hoa khang thé khang Ompa vai cap méi PHEN/LMBS3. 21,
33, 53, 56, 59: cac dong phage don, (-): d6i chirng am, (+): doi chirng dwong str dung khudn 1a phage don chira
VHH tai t6 hop khang RRSV (A) va trinh tw acid amin ctia khang thé don chudi khang Ompa (B).mau dé: CDR1,

mau xanh:CDR2, mau tim: CDR3

Kb 1 2 3 M (-)

A

Kb

M 1 2
40 — T 40
20 — .
15 — 1.7
1,0 —

Hinh 3. Két qua thiét ké vector biéu hién mang gen ma hoa khang thé VHH khang khang nguyén Ompa (A) Két
qua colony-PCR vé&i cap mdi VHH-F/VHH-R. 1, 2, 3: cac dong khuan lac, (-): d6i chirng am (B). Két qua xt ly
enzyme gi&i han Xhol va EcoRV. 1, 2: cac plasmid tai t& hop.

Biéu hién khang thé don chudi VHH khang
khang nguyén Ompa

Trong vector biéu hién pET-21a(+), hoat
dong ma hoa khang thé VHH duoc diéu khién
bai operon lac véi co ché kiém soét chit ché boi
chat cam tng IPTG. Pé kiém tra kha ning biéu
hién tao protein tai to hop cua ching vi khuan
mang gen bgc, mét khuan lac E. coli BL21 (DE3)
mang gen mi hoa khang thé don chudi VHH
khang khang nguyén Ompa duoc dem nuéi lic
qua dém trong méi trudng LB 16ng c6 bd sung
ampicillin 100mg/mL & 37 °C. Sau do6 té bao
dugc 1am méi bang cach chuyén sang binh nuéi
cdy khac chira méi truong LB- c6 bd sung
ampicillin 100mg/mL sao cho OD600 ban dau
chi dat 0,1 va nudi lic & cung diéu kién dén khi
OD600 dat tir 0,6 thi bo sung IPTG dén ndng do
cudi cing 1a 0,1 mM va cam tng trong 5 h trong
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diéu kién nudi lic ¢ 37 °C, 28 °C, 15 °C véi tbe
d6 lac 200 rpm/min dé téng hop khang thé VHH.
Dong dbi chimg am duoc chon 13 vector
pET21a(+) khong mang gen ciing duoc nudi cay
song song cung diéu kién. Sau 5 h nuéi cdy,
chang t6i tién hanh ly tdm thu sinh khdi té bao
sau d6 dua cac mau vé cing OD600= 10 va thuc
hién pha v té bao bang siéu am. Tiép theo mau
protein duoc bién tinh bang dém bién tinh va dién
di kiém tra trén gel SDS-PAGE 12%.

Két qua & hinh 4 cho thdy su xuét hién bang
protein c6 kich thude khoang 20kDa, cao hon so
v6i tinh toan 1y thuyét 1a 17,54 KDa, diéu nay
dugc gidi thich vi trong phén tir protein VHH c6 1
vi tri glycosyl hoa gitta CDR1 va CDR3, do vay
diéu nay anh huong dén sy di chuyén cia protein
trong qua trinh phan tach boi dién di SDS-PAGE.
Trong khi 6 & duong chay d6i chimg la ching
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khong mang gen lai khong xuét hién bang protein
nay, didu nay chung t6 khang thé VHH da duoc
biéu hién trong ching E. coli BL21 (DE3) téi t6
hop. Tuy nhién, khi thir biéu hién khang thé VHH
O cac nhiét d6 khac nhau nhu 37°C, 28°C va tham
chi ha nhiét d6 biéu hién xubng la 15°C thi khang
thé VHH chu yéu tap trung & pha khong tan. Sy
biéu hién cta khang thé VHH manh nhat 1a &
37°C.

Trong nghién ctru nay doan gen ma héa VHH
dugc thiét ké gin dudi c-myc dé thudn tién cho
phan ting lai Western blot kiém tra sur c6 mit ciia
khang thé VHH. Ddong thoi doan gen ma hoa

28 °C 37°C 15°C BC(-)

VHH con duogc gin thém 6xHis ¢ ddu 5° dé tién
cho thi nghiém tinh sach. Két qua kiém tra sur
biéu hién cia khang thé VHH khang Ompa bing
phan tng Western blot sir dung khang thé khang
c-myc duoc thé hién trong hinh 4B. Bang vach
thu dugc trong Western blot c¢6 kich thudc twong
tu nhu bang vach dugc xac dinh trong Coomassie
blue. Tir két qua trén ta nhan thdy, ca hai khang
thé VHH d3 dugc biéu hién thanh cong trong
dong té bao E.coli BL21 (DE3) tai to hop. Dong
thoi chiing t6i nhan thay, khang thé VHH chu yéu
biéu hién ¢ pha khong tan, nén tién hanh tinh
sach khang thé VHH trong diéu kién bién tinh
v6i Urea 8M.

37°C 28°C 150C BCc ()

B

Hinh 4. Két qua kiém tra sw biéu hién clia khang thé don chubi VHH khang nguyén Ompa & cac nhiét d6 nudi
cay khac nhau bang SDS-PAGE (A) va bang Western blot (B). & 37°C; B. & 2 °C; C. & 15°C. TS: protein téng
s0; T: protein pha tan; KT: protein pha khéng tan. Boi chirng (-): khdng cadm rng IPTG.

Tinh sach cic khang thé don chudi VHH
khang khang nguyén Ompa

Céc khang thé don chudi VHH khang Ompa
duoc tinh sach bﬁing sdc ki 4i luc dua vao His-tag
trong diéu kién bién tinh. Két qua tinh sach duoc
kiém tra béng dién di SDS-PAGE, nhudém
coomassie blue cho thdy di tinh sach thanh cong
cac khang thé VHH khang Ompa ¢ diéu kién
bién tinh (Hinh 5A).

Qué trinh tinh sach khang thé VHH khang Ompa
cling duoc xac nhan lai bang phan ng lai mién
dich Western blot st dung khang thé khang c-
myc (Hinh 5B). Két qua lai Western blot cho

thiy, khang thé VHH khang Ompa di dugc tinh
sach thanh cong, ~protein thu dqu ¢6 do tinh sach
kha cao, khong lan cac protein nén khac.

Kiém tra dé nhay cua khang thé don chudi
VHH khiang Ompa bang cac phan ing ELISA

D6 nhay cia khang thé VHH khang khang
nguyén Ompa cua vi khudn giy bénh vang 14 gan
xanh duoc kiém tra bang phan ung ELISA gian
tiép. Khang nguyén Ompa cuia vi khuan gay bénh
dugc pha lodng vé cac ndng d6 10 ng, 20 ng, 40
ng, 60 ng, 80 ng, 160 ng/giéng. Két qua ctia phan
tmg ELISA gian tiép duoc thé hién & hinh 6.
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Hinh 5. Két qua tinh sach khang thé don chudi VHH khang khang nguy&n Ompa & diéu kién bién tinh. A. Két
qua dién di SDS-PAGE, nhudm Coomassie blue kiém tra qua trinh tinh sach cac khang thé VHH khang khang
nguyén Ompa & diéu kién bién tinh. Cac phan doan trong qua trinh tinh sach TS: protein tng s6, T: Protein hoa
tan, KTB: Protein & pha can trwéc khi bd sung 8M Urea, KTU: Protein & pha cén sau khi dwoc bd sung 8M Urea,
FT: protein khdng bam Ni-sepharose (GE), W1, W2: Pha rlra chdy qua cét, P: Protein tinh sach thu dwoc trong
8M Urea. B. K&t qua lai Western blot kidm tra protein sau khi tinh sach bang khang thé anti-cmyc. KTU: Protein
pha c&n sau khi bd sung 8M Urea, FT: dich chay qua khéng bam Ni-NTA; W1, W2: Dich chay qua cot khi rira;

P: Protein tinh sach

4,0
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Néng do khang nguyén Ompa ng/giéng

Hinh 6. Két qua kiém tra d6 nhay ctia cac khang thé VHH voi cac khang nguyén vi khuan gay bénh HLB béng
phan (rng ELISA gian tiép. Gia tri thic dworc tinh sau khi trir gia tri OD450 cla sira 5% trong PBS.

Tir két qua phan ung ELISA gian tiép cho
thiy rang, khang thé VHH c6 ai luc t6t voi
khang nguyén Ompa, va v6i ham lugng Ompa
nho nhit 1a 10 ng/giéng (0,01ng/pl) di cho tin
hiéu ELISA duong tinh. Tin hi¢u ELISA ting
dan khi ting ham lugng khang nguyén Ompa
tang Ién. Gia tri OD450 bang 1,21 khi ting ham
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luong khang nguyén Ompa 1én 40 ng, 80 ng va
6 ham lugng 160 ng thi tin hi¢u ELISA dat cao
nhat 14 3,7. Qua ddy c6 thé mot 1an nira khiang
dinh ring, khang thé don chudi VHH khéng
Ompa dugc tao ra la céd ai luc tot véi khang
nguyén Ompa ciia vi khuan gy bénh vang 1a
gan xanh. Yuan va dong tac gia (2016) ciing da
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nghién ctru tao khang thé don chudi scFv khang
céc protein bé mit cia CLas, trong d6 khang thé
don chudi scFv khang Ompa cho gia tri ELISA
cao nhit (Yuan et al., 2016). Trong nghién ctru
ciia Yuan va dong tac gia, khi sir dung dong
khang thé scFc khang Ompa thi cho gia tri
OD450 bang 1,01 tai nong d6 khang nguyén
Ompa bing 50 pg/mL, twong Gmg v6i ham
lwgng Ompa tinh sach sir dung trong phan ung
ELISA 1a 5 ug, ham luong nay 1a cao gap 125
lan so voi ham lwong Ompa can dung trong
nghién ctru cia chung t6i. Nhu vay, dong khang
thé VHH khang Ompa ctia chiing toi tao ra 1a co
ai luc v6i khang nguyén Ompa tinh sach tot hon
so v6i dong khang thé scFv ciia Yuan va dong
tac gia. Dicu nay mo ra trién vong ung dung
khang thé don chudi VHH trong viéc phat hién
bénh vang 14 gan xanh trén cdy c6 mui. Nhiing
nghién ctru tiép theo sé& tap trung vao viéc danh
gi kha ning str dung khang thé don chudi VHH
trong viéc phat hién bénh vang 14 gan xanh trén
ciy c6 mui bang cac phuong phap nhu ELISA,
dot-blot...

KET LUAN

Nhu vay, trong nghién ctru nay, chung t6i da
thanh cong trong qua trinh sang loc, thiét ké
vector biéu hién va danh gia hoat tinh ctia khang
thé don chudi VHH khang khang nguyén Ompa
ctia vi khuan gdy bénh vang 14 gan xanh. Khang
thé don chudi VHH tao ra 6 i luc tot voi khang
nguyén Ompa. Piéu niy mé ra trién vong tng
dung khang thé don chudi VHH trong viéc phat
hién bénh vang 14 gan xanh trén cay c6 mui.

Loi cam on: Két qua nghién ciru nay thudc dé tdi
“Nghién ciru san xudt KIT chan dodn bénh vang ld
greening va bénh tan lui (CTV) trén cdy co mii”,
thoi gian thye hién: 2017-2020, thugc Chuong trinh
Cong nghé sinh hoc Nong nghiép — Thuy san, Bo
Néng nghiép va Phdt trién ndng thon.
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PRODUCTION OF VHH ANTIBODY AGAINST OMPA PROTEIN OF
CANDIDATUS LIBERIBACTER ASIATICUS CAUSING CITRUS GREENING

DISEASE

Ho Thi Thuong?, Nguyen Thi Thom?, Nguyen Thi Tra!, Trinh Thai Vy!, Pham Bich Ngoc?, Le
Van Son?, Nguyen Thi Bich Ngoc?, Chu Hoang Ha!

YInstitute of Biotechnology, Vietnam Academy of Science and Technology
“Plant Protection Research Institute. Vietnam Academy of Agricultural Sciences

SUMMARY

Citrus Greening, also known as HuangLongbing (HLB), is considered one of the most dangerous
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citrus diseases, and limiting the production of citrus trees all over the world. Production of antibodies
against Ompa protein of Candidatus Liberibacter asiaticus (CLas) for detection of citrus greening
disease is considered as promising research direction. In this study, for the purpose of producting
antibodies against Ompa of CLas, we firstly used the camel VHH antibody library for screening VHH
antibodies against Ompa using phage-display technique. Next, phages which had strong interaction
with Ompa as shown in ELISA were selected for phagemid isolation and the DNA fragments
encoding VHH antibodies were sequenced. The DNA fragment encoding the best VHH antibody was
then selected and inserted into the expression vector pET-21a (+), then cloned in Ecoli DH5a strain
and expressed in BL21 (DE3) strain. The expression of VHH antibodies against Ompa was optimized
at different temperatures with an inductive concentration of 0.1 M IPTG. Anti-Ompa VHH antibodies
were purified under denatured conditions then re-folded. The biological activity of the VHH antibody
with Ompa antigen was assessed by indirect-ELISA reaction. Results indicated that the VHH
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antibody had a very strong interaction with the Ompa antigen. This opens up the prospect of applying
VHH antibody in the detection of citrus greening disease.

Keywords: Citrus greening disease, VHH antibody, Camel library, phage-display technique,
Candidatus Liberibacter asiaticus.
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