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Bai tong quan

Khang thé tai té hop va mét sé ting dung trong y sinh hoc

Nguyén Huynh Phuong Tram'2, Mai Hoang Thuy Dung'2, Tran Van Hiéu"2"*

TOM TAT

Khang thé tai t6 hop ngay cang cho thdy tiém nang trong diéu tri cac can bénh hiém ngheéo &
ngudi. Bai viét nham cung cap thong tin tdng quat vé khang thé téi té hgp va mot s6 iing dung
clia chung trong y sinh hoc, dac biét trong diéu tri ung thu. Khang thé téi té hop duy tri kha nang
lién két dac hiéu vai khang nguyén nhu khang thé don dong va da dong déng thai c6 thém mot
s6 uu diém vuat troi. Thé hé khang thé tai t6 hop dau tién Fab cung mot vai dinh dang khac néi bat
nhu scFv cho thay tinh linh dong cao vdi lgi thé cau tric nho, cé kha nang xam nhap moé va nham
muc tiéu cac té bao u, tr d6 Ung dung trong diéu tri cac bénh ung thu, hd trg chdn doan hinh
anh. Nanobody la mét dai dién cho khang thé tai té hop co kich thudc nhd nhét hién nay. Kich
thudc nano tang cuong kha nang xam nhiém mo, dé dang vugt qua hang rao mau néo (Blood-
Brain-Barrier, BBB), nanobody tré thanh cong cu dac luc trong diéu trj ung thu va mot s6 bénh lién
quan dén than kinh. Fcab la khang thé tai t6 hgp c6 ngudn géc tir ving Fe co khé nang lién két
dac hiéu khang nguyén, kich thich dap tng mién dich, va cé tinh én dinh cao trong co thé. Hau
hét cac khang thé téi t6 hap déu dugc nghién cliu Ung dung trong phan phdi va gidi phong cac
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loai thubc gay doc dén té bao muc tiéu théng qua phic hop khéng thé - thude (ADQ).
Tur khoa: diéu trj tring dich, diéu trj ung thu, Fc, Fcab, khang thé téi t6 hap, nanobody, scFv
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Khdéng thé 13 mét protein quan trong, bao vé co thé
chéng lai cac tdc nhan gay bénh. Pugc tao ra tu hé
thong mién dich, khang thé c6 kha nang di chuyén
trong mdu va niém mac, tuong tac véi cic tic nhan
gay bénh, khang nguyén, hodc trung hoa doc t6 ctia
vi khuén!. Lién két dic hiéu gitia khing nguyén -
khéng thé c¢6 y nghia quan trong trong cdc Gng dung
lam sang.

Khéng thé don dong va da dong dugc phén 1ap tu
dong vat da dugc cip phép sti dung trong diéu tri mét
s6 cdn bénh ¢ ngudi. Khang huyét thanh chénglai doc
t6 Corynebacterium diphtheriae dugc dung trong diéu
tri bénh bach cdu vao nim 1895%. Khoing nhiing
nam 1930, khing thé da dong dugc ting dung diéu
tri cdc bénh nhiém triing do vi khuén nhu viém phéi,
bénh than hodc ngd doc botulism 3, Nim 1985, khang
thé don dong ctia chudt OKT3 dugc st dung nhim
han ché théai ghép cép tinh khi ghép thin phdi hgp
v6i thude tic ché mién dich azathioprine va corticos-
teroid*. St dung thudc tic ché mién dich dan dén cac
bénh co hoi va kha ning tao dap ting mién dich véi
cac khang thé c6 ngudn gbc khéc loai dic trung cta
hé mién dich, gay anh hudng dén hiéu qua diéu tri.
Tuy nhién, qua d6 van cho théy tiém ning cta khéng
thé trong viéc phat trién cac liéu phdp diéu tri bénh
dc tinh & nguoi. Cac khang thé don dong va da dong
sti dung trong diéu tri cha yéu thudc 16p IgG bai tinh

linh dong, nong do cao, va thoi gian ban hity dai trong
huyét thanh (Hinh 1)°.

Phuong phap diéu tri bang khéng thé da dong da sém
dugc ting dung lam sang trong diéu tri cac bénh cdp
tinh. Khéng thé da dong c6 ngudn goc tit huyét thanh,
c6 kha nang lién két nhiéu epitope trén mot khang
nguyén duy nhét, dugc tao ra bing cich tiém tidc nhan
gy bénh dé kich thich dép Gng mién dich trén vao
dong vat. Do d6, chung c6 tong ai luc (avidity) cao
d6i v6i khang nguyén muc tiéu. Dong thaoi, khing thé
da dong c6 kha nang nhan dién khidng nguyén muc
tiéu ké ca khi c¢6 nhiing dot bién nho trong ciu tric
ung dung trong diéu tri ngd doc digoxin, digitoxin
(cdc chit gay doc c6 cdu truc tuong ty)>. Tuy nhién,
kha nang nhan dién nhiéu epitope ctia khing thé da
dong lam tang nguy co phan ting chéo, dan dén cac
bénh ty mién, gy qua man va s6c phan vé khi tng
dung l1am sang. Trudc nhiing han ché ctia khang thé
da dong, khang thé don dong dugc nghién ctu dic
hiéu véi khang nguyén muc tiéu.

Céc khéng thé don dong dic hiéu khiang nguyén muc
tiéu dugc phét trién phd bién bing cong nghé dung
hop t€ bao (cong nghé hybridoma). Bing cach dung
hgp té€ bao B da dugc lay nhiém khang nguyén muc
tiéu va mot dong té€ bao u tiy, méi dong t€ bao lai
thuong tiét mot loai IgG nhan dién dic hiéu mot epi-
tope trén mot khang nguyén muc tiéu®. Cong nghé
dung hgp té€ bao cin rat nhiéu thoi gian, chi phi kha

Trich dan bai bdo nay: Tram N H P, Dung M H T, Hi€u T V. Khang thé tai t6 hgp va mét sé iing dung
trong y sinh hoc. Sci. Tech. Dev. J. - Nat. Sci. 2024; 8(3):3003-3015.

3003



Tap chi Phdt trién Khoa hoc va Céng nghé - Natural Sciences 2024, 8(3):3003-3015

Chudi néng

Vung V

Chudi nhe

Lién két Disulfide

PauC

Hinh 1: C4u trdc co ban clia khang thé2. Hinh chit Y dic trung bai hai chudi ndng (H) va hai chuéi nhe (L) lién két
vdi nhau bang céc cau ndi disulfide, méi chubi gém mét viing V (viing bién d&i - variant) va mét sé vung C (ving

hang dinh - constant).

cao va hiéu xuét thu nhan khang thé don dong thap”.
Qua trinh xt Iy va trinh dién khang nguyén muc tiéu
kich hoat dép ting mién dich dich thé c6 thé tao ra
cac dong khang thé IgG khong c6 kha nang nhan dién
hodc ¢6 4i luc thép khi tiép xtic v6i khang nguyén ty
nhién®. Ngay nay, cdng nghé tao khéng thé tai t6 hgp
cung cdp mot quy trinh dugc t6i uu hda nham tao ra
cdc khang thé tiém ning cho nghién ctu.

Trudc nhiing vu, nhugc di€ém cta khang thé da dong
va don dong (Bang 1), cac thé hé khang thé tai t hop
dugc dong hoa trén mot sé hé thdng chung cha phd
bién & vi khuén, ndm men, mang cic dic trung cta
khéang thé don dong va cac uu diém vugt troi. Khing
thé tai t6 hgp hau hét chi 1a mot phén ctia khing thé
ty nhién nhung van duy tri ai lyc lién két va tinh dic
hiéu v6i khang nguyén ®~!'!. Quy trinh san xuft khéng
thé tai t6 hgp don gian, dé dang t6i uu hda va nhiing
lgi thé vé cdu truc 1a co s& cho théy tiém ning trong
cdc ting dung lam sang so v6i khéng thé da dong va
don dong.

KHANG THE TAI TO HOP
Fab - thé hé khang thé tai td hop dau tién

Fab (Fragment antigen binding) - ménh lién két
khéng nguyén c6 ngudn goc tit khang thé ty nhién

IgG g6bm mot chudi nhe (V, va Cr) va mot chudi ning
(Vi va Cy1) lién két v6i nhau bang lién két disulfide
(Hinh 2). Fab c6 khéi lugng phan ti khoang 50 kDa
nho hon khoang ba 1an so v6i IgG nhung van duy tri
lién két dic hiéu véi khang nguyén. Co kich thudc
nho, Fab dé dang xAm nhép vao mo bi nhiém cac tdc
nhéan muc tiéu!2. Fab khong chia ving Fc, diéu nay
rit quan trong trong viéc han ché kich hoat cic dap
tng mién dich khong mong muén. Tinh linh dong
cao boi kha nang chuyén d6i IgG qua Fab va tré lai
IgG ma khong cin thay d6i cic mién nhén dién khing
nguyén, nhiéu Fab di dugc trién khai thti nghiém lam
sang vao khoang gitia nhiing ndm 1990. Dén nay,
mot s6 Fab dugc FDA phé duyét dugc phép st dung
diéu tri cac bénh trén ngudi nhu abciximab (Reoprow),
idarucizumab (Praxbind’), ranibizumab (Lucentis'),
va certolizumab pegol (Cimzia’) '>13,

Fab c¢ kich thudc nho lam gidm thoi gian ban hay
trong huyét thanh; ddy nhanh qua trinh thai loai qua
thén; téng 4i luc va d6 6n dinh ctia Fab thdp hon so
v6i IgG. DE€ ting thoi gian ban huy, 6n dinh cdu truc,
va toi uu hoa cac ting dung ctia Fab, mot s6 chién
lugc da dung hgp Fab v6i mot s6 phan tit ¢6 ¥ nghia
trong mién dich nhu PEG (Polyethylene glycol), cac
protein lién két v6i albumin hodc hinh thanh cu tric
F(ab’)2 14,15.
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Bang 1: Uu va nhugc diém clia cac dang khang thé iing dung trong diéu tri lam sang.

Loai khéng thé Khéng thé da dong

Uu diém - Téng 4i luc cao ddi véi khang
nguyén muc tiéu

- Dé dang thu dugc mot lugng 16n
khang thé tit vat cht (chudt, tho)

- Thiét bi stt dung don gién, dé thao
tac

- It ton thoi gian, chi phi thdp

Nhugc diém - Kha ning phan ting chéo cao
- Dép ting ctia khéng thé phu thudc

vao vat chlt

Khéng thé don dong

- b6 dic hiéu khing
nguyén cao

- Kha ning san xuét vo
han, dong nhat

- D6 nhay cao

- Can rat nhiéu thoi
gian va chi phi kha cao
- Hiéu xuit thu nhan
khang thé don dong

Khéng thé tai t6 hgp

- B¢ dic hiéu khang nguyén
cao

- Kha ning sin xuét vo han,
doéng nhét

- B¢ nhay cao

- Kich thudc nho, ting kha
ndng xam nhép mo

- Quy trinh don gian, dé dang
t6i uu héa

- Hiéu xudt thu nhin khang
thé cao trong thoi gian ngin

- Thoi gian ban huy trong
huyét thanh nhanh

- Nhanh chéng bi thai loai qua
than

thép

19G
~ 150 kDa

Fab
~ 50 kDa

Hinh 2: Cau trdc khang thé Fab téi t6 hap (bén phai) 2. Khang thé Fab bao gém maét chudi nhe (V, va Cy) lién két

vGi mot chudi nang (Vg va Cy 1) bang lién két disulfide.

F(ab’); gém hai doan Fab lién két v6i nhau bing viing
ban 1€ ctia Ig, c6 khoi lugng phan ti khoang 110 kDa
(Hinh 3). Cau trdc 16n hon lam F(ab), duy tri d
manh téng di luc, gidm kha nidng xdm nhap m6 nhung
van hiéu qua hon so v6i khang thé ty nhién. Viing ban
1é mém déo, linh dong gitp F(ab’), tang cudng kha

néng lién két khang nguyén.

ScFv - Mot dinh dang khac cia Fab

Khéng thé scFv (Single-chain variable fragment) -
khang thé chubi don dugc cdu tao tit mot ving bién
d6i Vi, ctia chubi nhe va mot viing bién déi Vy caa
chudi nang dugc lién két bang mot peptide ngin
khodng 35 A tli d4u carboxyl cia mién bién ddi V.
dén diu amino ctia mién bién d6i Vg (Hinh 4)1°.
Mot s6 scFv trong phat trién lam sang gém ganco-
tamab (Merrimack Pharma), pexelizumab (Alexion),

va brolucizumab (Novartis) !”.
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Hinh 3: C4u tric manh F(ab’); '>. Manh F(ab’), gém
hai méanh Fab lién két vGi nhau bang vung ban Ié
mém déo Ig.

Khéng thé ScFv ¢6 trong lugng phan ti khoang 25
kDa nho hon rdt nhiéu so v6i khang thé ty nhién.
Kich thudc nho giap scFv dé dang tiép cin va xam
nhap dén moé cang hiéu qué, ndi bat bdi kha ning xam
nhép sau vao cdc khéi u. Cau truc khang thé scFv
khong chtia vung Fc cho phép scFv dé dang tiép cin
vao t€ bao muc tiéu ma khong gy ra cic dép tng té
bao cha 1819,

Hinh 4: C4u tric scFv'°. Bién doan chudi don (scFv)
gbm cac vung bién d6i V; ctia chudi nhe va Vy cta
chudi ndng dugc lién két bdi mot peptit ngan.

ScFv ¢6 thoi gian thai loai qua than nhanh. Do do,
trong cac nghién ctiu lam sang ting dung scFv, khang
thé can dugc cung cdp ldp lai thudng xuyén lam ting
kha ning gay dap ung mién dich do sy két cum (ttia)
céc cdu tric scFv cling nhau >!'>!8, Lién két véi albu-
min hodc PEG ciing c¢6 khé néng tang thoi gian ban
hty ctia scFv trong co thé. Cic doan scFv thuong
6 ai luc thdp hon so véi toan by khang thé day du
va cac doan scFv phtic hop thanh dimer (diabody),
trimer (triabodies) v.v. Céc dinh dang scFv khac nhu
cac minibodies, manh scFv-Fc c6 4i lyc cao v6i khang
nguyén, cdu tric 6n dinh, thoi gian ban hay dugc ting

cudng, va kha nang lién két dic hiéu véi protein A/G
thong qua viing Fc (Hinh 5) 2021,

ScFv biéu hién trén bé mait phage (phage-displayed
single-chain fragment variable) 1a mot chién lugc biéu
hién gitp tang tinh 6n dinh ctia scFv va mé ra mot s6
tng dung trong y sinh. Cac manh scFv dugc biéu hién
trén bé mit phage, chu yéu & phage M13 déc trung boi
kich thuéc nho (Hinh 6) va dé dang lay nhiém vao vi
khuén nhu E. coli. Su 6n dinh ctia phage gitp ting su
6n dinh scFv va c6 thé luu trit khang thé trong nhiéu
nim?2. Mot s6 thu vién biéu hién trén phage hinh
thanh, cung cép céc co sg dit liéu phuc vu cho viéc
sang loc cdc manh khéng thé scFv tuong tac dic hiéu
khang nguyén muc tiéu véi di luc cao tit cac dong thuc
khu#n thé c6 sin”.

Nanobody - Khang thé tai té hgp thé hé thu
ba

Nanobody la khang thé tai t6 hgp co kich thude nho
nhdt hién nay, dang dugc nghién ctiu lam sang va tién
lam sang. Co6 nguodn goc tii khang thé chi chudi ning
(HcAbs) 6lac da valdp cé sun, cdu tric cia nanobody
la viing bién d6i (VHH ~15 kDa) - ving quyét dinh
kha nang lién két dic hiéu véi khang nguyén cua
HcAbs (Hinh 7) >3, VHH c6 kich thudc nano, chia
ba viing lién két khang nguyén CDR1, CDR2 va CDR3
& ddu N2*, Trong d6, viing CDR3 ¢6 céu tric 16n hon
so v6i ving CDR3 trong khang thé ty nhién & nguoi
va chu¢t nham lam nanobody c6 ai lyc va tinh dic
hiéu cao v6i khang nguyén, tang kha nang xam nhép
su vao khdi u va hoat dong trong moi trudng pH phi
sinh 1);23,25,26'

Nanobody cho thdy tiém nang l6n trong viéc kich
thich hé mién dich chéng lai khéi u hodc van chuyén
thudc gy doc dén dung t€ bao muc tiéu 15, Viéc bdm
déc hiéu v6i mot s6 loai khang nguyén u (nhu thu
thé nhéan t6 ting trudng biéu bi 2 - HER2, thy thé
CTLA-4 thudng hién dién & t€ bao ung thu gay tic ché
hé théng mién dich) cta cac nanobody tai t6 hgp c6
gdn mot mau do phén ti gitp phat hién sy hién dién
ctia khéi u (Hinh 7). Tuy nhién, kich thuéc nano lam
nanobody nhanh chéng bi thai loai khoi co thé?’.

Fcab - Khang thé tai té hgp cau tao tir viing
Fc

Fcab (Fc fragment with antigen-binding) la mét doan
Fc (nguon géc tui IgG, khéi lugng 50 kDa) dugc gay
dot bién tai cac viing 1dp lai cudi dau C ctia mién Cy3
gitp chung c6 kha ning lién két v6i khang nguyén
(Hinh 8) nhung khong lam thay d6i chiic nang chinh
ctia cac vung Fc trong tu nhién: kich thich dap ting gay
doc t€ bao thong qua khang thé, vi tri lién két protein

A va protein G, tinh 6n dinh cao trong co thé?%0,
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Minibody

Diabody

.~
"

Triabody scFv-Fc

Fab
— Fab
Fab'
- Fc
F(ab')z

Hinh 5: Cac dang céu trlc khac ctia scFv2'. Cac dang phuc hgp ctia scFv cé &i luc cao.

Doan gen ma héa
ving Vi cla scFv

Doan gen ma héa
ving V. clia scFv

Hinh 6: C4u tric scFv hién thi phage trén M1322, A, ciu tric phage M13; B, cau triic phage M13 hién thi cac scFv

trén bé mat.

Fcab c6 ban chit la vung Fc ctia khéng thé ty nhién,
kéo dai thoi gian ban huy trong huyét thanh. Cau tao
Fcab tao diéu kién thuén lgi trong céc ting dung lién
hop thude nhdm tring dich khdi u ran béi kich thude
nho, kha nang xd4m nhép mo tot va cé thé ton tai lau
dai. Tiém nang ctia phiic hgp Fcab dung hgp thudc
trong kha nang phoi nhiém dén cac khéi u rdn c6 hiéu
quaé tot hon so véi cac thudce lién hgp dya trén cac anh
khéng thé tai t6 hgp khéc c6 kich thudc tuong tu hodc

so0 v6i khang thé don dong (Hinh 9).

UNG DUNG CUA KHANG THE TAI TO
HOP

Ung thu la mot trong s6 cac can bénh thé ky. Cac té
bao ung thu c6 khd ning x4m l4n, tin cong cac mo
lan can hodc di can dén cic ving khac trén co thé.
Céc bién phdp diéu tri 1am sang phé bién hién nay la
phéu thuét, hoa tri, xa tri va liéu phap hormon héu
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Hinh 7: C4u tric nanobody va mét s6 dang lién hgp dién hinh 28, A, su khéac biét vé cau tric vung CDR3 gitta khang
thé don dong va khang thé chi chuéi nang, cau tric nanobody; B, Cac dang lién hgp clia nanobody: nanobody
lién hgp vSi mét s6 phan ti nhu cytokine, thudc gay déc cac té bao. Nham tang cudng ai luc v6i khang nguyén,
hai doan nanobody gi6ng hét nhau hodc khac nhau lién két bang moét lién két peptide, gan 1én hat nano, vector
virus hodc dugc lién két vai cdc mau do dé phat hién, xac dinh khéi u muc tiéu.

hét khong thé loai bo hoan toan céc té bao ung thu di
can vao mau, dan dén bénh co thé tai lai dong thoi dé
lai nhiéu tac dung phu khong mong mudn sau diéu tri.
Sti dung cac doan khang thé téi t6 hgp dédc hiéu khing
nguyén unhim chédn dodn, xac dinh cdu truc, tiéu diét
khéi u dang cho thdy hiéu qua trong cac thii nghiém
in vitro, in vivo. Mot s6 chién lugc stt dung khang thé
tai t6 hgp trong diéu tri da dugc cdp phép sti dung trén
ngudi (Bang 2)*!'>. Bén canh kha ning diéu tri ung
thu mot cach hiéu qua, khang thé tai t6 hgp con dugc
st dung trong cdc xét nghiém mién dich, bénh truyén
nhiém, chéng lai vi khudn va trung hoa doc t632.
Dung hop khang thé - thudc dinh huéng
tiéu diét té& bao ung thu bang cach nhdm
muc tiéu khang nguyén u ing dung trong
chan doan va diéu tri

ADCs (Antibody-drug conjugates) — phtic hgp khang
thé - thudc dang la mot chién luge ting dung phd bién

trong di€u trj ung thu hién nay. ADC c6 khé néng lién
két dic hiéu véi cac khang nguyén u. Khang thé tai t6
hop dé dang xdm nhép vao bén trong té€ bao ung thu
nho vao kich thude nho, dung hgp véi cac lysosome
théng qua dung hgp béng mang, gidi phong thudc gay
ddc té€ bao khi lysosome bi ly giai, pha huy DNA hodc
tic ché su phan chia té bao tiéu diét khéi u'>%.

Céc doan khing thé tai t6 hgp dugc dung hop véi cy-
tokine nhu interleukin (nhu IL-2), interferon (IFN),
chemokine, cic yéu t6 hoai ttt u, yéu t6 kich thich
tao khom té€ bao (nhu h-CSF), va mot s6 loai cytokine
khéc nham muc tiéu ngin chin mot s6 dudng truyén
tin hiéu ctia cac thu thé trong t€ bao u c6 ¥ nghia trong
diéu tri cac bénh lién quan dén than kinh.
Ranibizumab la mét Ging dung ctia Fab dugc FDA phé
duyét trong diéu tri ung thu rudt, ung thu phéi, va ung
thu va di can. Thudc ¢ kha nang lién két véi VEGF-
A (yéu t6 tang truéng ndi mo6 mach méu) lam chim
su phat trién mach mau dan dén giam lugng mau dén
nudi dudng khéi u’. Vio nhiing nim 1990, mot s6
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Kha ndang xam nhap

khoi u rdn cao Kha nang phoi nhiém
khoi u cao
A
VHH .@ 3
scFv
F
Thoi gian bén Fab - Thoi gian ban
hdy ngdn = ;I: $  huy dai
Kha néng phoi Inhiém + 19G
khoi u thap Kha nang xam nhap

khoi u ran thap

Hinh 9: Tiém ning khang thé Fcab lién hgp thudc so véi cac lién hop thudc dua trén cac doan khang thé khac

(VHH, scFv, Fab) va khang thé tu nhién3'.

' ' )

Cu3

Hinh 8: Cau tric Fcab?®. Hai chudi homodimer
cla vung Fc dugc biéu dién bdng mau xanh dam
va nhat, ving dot bién ngau nhién lién két khang
nguyén dugc biéu dién bang mau dd.

Fab dugc gin truc tiép véi tdc nhan phong xa phat ra
tia y da dugc FDA chép thuin d€ chin dodn hinh anh
ctia nhiéu loai bénh ung thu '2.

Trong diéu tri ung thu, mdt phic hgp protein
(scFv35-ETA) bao gom mot doan khéng thé scFv

khang fAChR va Pseudomonas exotoxin A (ETA)
da dugc dung trong diéu tri u co van RMS (Rhab-
domyosarcoma) & giai doan phdi. Acetylcholine re-
ceptor (AChR) - thu thé acetylcholine dugc tim thdy
trén bé mit khodng 20% cac khoi u 4c tinh. Céc thi
nghiém in vitro da cho thdy scFv35-ETA nhim muc
tiéu AchR-7y hién dién trén dong t€ bao RMS géy ung
thu biang doan scFv35 dic hiéu va giai phong ETA gay
apoptosis té bao RMS trén mé hinh chuét 3.
Nanobody ting dung trong diéu tri ung thu thong qua
tic ché sy hinh thanh mach méu & khéi u. Nhim muc
tiéu phan t VEGF (yéu t6 ting truéng ndi mé mach
mau) va cac thy thé trén bé mit té bao, nanobody ngin
can sy lién két ligand - phéi ti bang cach tuong tac
véiligand (nhu VEGFR-2) ngén can dudng truyén tin
hiéu tang sinh & té€ bao. M6t s6 nanobody dang trong
giai doan thti nghiém diéu tri ung thu bao gém anti-
VEGFR2 VHH tic ché sy hinh thanh mach trong té
bao ndi mo6 6 ngudi, anti-c-Met VHH nhdm muc tiéu
céac té bao khoi u lién quan dén yéu t6 ting trudng
t€ bao gan (Met) va CXCR7 VHH chéng lai thu thé
chemokine ngén can sy hinh thanh va phét trién cta
khéi u!>28,

Ngoai ra, nanobody dugc ting dung d€ phat hién su
ton tai ctia khdi u, thong qua mét ddu do phan tu lién
két v6i khang nguyén khoi u. Kha nang xam nhép
khéi u cao va thoi gian ban huy trong huyét thanh
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ngan ctia nanobody tao ra hinh dnh c6 d6 tuong phan
cao, dugc ting dung trong chin doan hinh dnh quang
hoc, siéu 4m, chup cong hudng tit (MRI). Gan day,
nanobody lién két LAG-3 cho phép thu dugc hinh anh
quét SPECT/CT clia chudt mang khéi u?®34,

Céc manh Fcab tdi t6 hgp da dugc st dung trong
lién hgp thudc diéu tri khéi u (lién hgp thudc nham
muc tiéu khoi u rdn). Mot chit tic ché sy phan bao
monomethyl auristatin E (MMAE) dugc dung hgp
cac bién thé Fcab nhidm muc tiéu HER2 (nhan t6 thic
ddy su phat trién cta t€ bao ung thu ). HER2 biéu
hién qua mic trong 20-30% trudng hop ung thu vu,
va ung thu da day**%. Trong d6, Fcab c6 vai tro nhu
mot “vector” phan phoi thudc dén céc t€ bao ung thu
béng tuong tac dic hiéu véi HER2, gidi phong MMAE
gy doc mot cach dic hiéu té bao ung thu (Hinh 10).
Bén canh nhiing ting dung cho thay hiéu qua vugt troi
trong chén dodn diéu tri ung thu, cdc doan khing thé
tai t6 hop ciing cho théy tiém nang ting dung trong
céc xét nghiém mién dich va diéu tri mot s6 cin bénh
khéc & nguoi.

Khang thé tai t6 hop trong cac xét nghiém
mién dich va mot sé iing dung khac

Khang thé tai t6 hgp dugc st dung lam thudc thi
trong chén doén hodc ting dung trong phat hién tai
ché vi sinh vat giy bénh, phé bién 1a doan scFv tdi
t6 hop. Nho khd ning lién két v6i nhiéu loai khing
nguyén va dugc sang loc nhanh choéng ti thu vién
hién thi phage, scFv dugc ting dung trong xét nghiém
ELISA va FLISA gitip tiét kiém chi phi va thoi
gian sin xudt*!. Trong nhiing nim gin day, dai dich
COVID-19 giy hau qua nghiém trong, cdm bién sinh
hoc phét hién khang nguyén virus bang cach dung
hop khang thé tai t6 hgp dugc phét trién 42, Khang
thé tai t6 hop scFv dugc ting dung trong xét nghiém
mién dich SERS (Surface-enhanced Raman scatter-
ing) - Point-of-Care scFv-SERS cho phép phét hién
tai ch6, nhanh choéng cdc trudng hgp nhiém SARS-
CoV-2 (tac nhén giy bénh) véi do nhay cao, cung cép
mot cong cy quan trong trong kiém sodt dich bénh
(Hinh 11)%3.

Cong nghé biéu hién bé mit phage phat trién tao nén
mot budc tién mdi trong viéc tao khang thé tai t6 hgp
diéu tri cac bénh lién quan dén vi sinh vét. Thu vién
bé mat phage cung cdp mot lugng 16n trinh tu cho
ting dung sang loc nhim xdc dinh nhanh chéng dong
khéang thé scFv nhan dién khang nguyén 85 (Ag85) -
khédng nguyén dugc vi khu&n Mycobacterium tubercu-
losis tiét nhiéu nhait khi xAm nhiém vao dai thuc bao
phé nang gy lao phéi. Tl d6, ho trg phat hién sém
gitp cdi thién qua trinh diéu trj va cong tac kiém sodt

bénh lay lan. Cac sang loc tuong tu dugc st dung
sang loc cdc dong khéng thé tdi t6 hop (scFv, Fab)
nhan dién khang nguyén p24 va gp41 trén HIV-1%2,
Céc khéng thé trung hoa chdng lai doc t6 ¢ thé dugc
tao ra tit thu vién biéu hién bé mat phage. Céc doan
khéng thé tdi t& hgp Fab, F(ab’), ¢6 kha ning phan
b6 rong, nhanh chong dugce st dung trung hoa doc té,
chét doc than kinh trong co thé. Khing noc doc Cro-
talidae Polyvalent Immune Fab (Ovine; CroFab) dugc
nghién ctiu cho thdy kha nang trung hoa cac loai noc
doc ran*s.

Nanobody da dugc thit nghiém trén caic mé6 hinh
chuét cho thdy kha nang xdm l4n vugt qua hang rao
mau nido (BBB) cung cdp mot giai phap gitp phin
phéi thudc diéu tri, nhdm muc tiéu cic t€ bao nao.
Mot s6 chién luge phan phdi thude diéu tri dugc trinh
bay trong (Hinh 12). Qua d6 cho thdy tinh linh dong
ctia nanobody va tiém nang trong viéc cai thién cic
tinh trang, hdu qua nghiém trong ctia cdc bénh lién
quan dén than kinh.

TRIEN VONG TRONG TUGNG LAI

Ngay nay, trudc su phat trién manh mé ctia cong nghé
gene va ky thuat di truyén, cdc khang thé ti t6 hop
md ra co hdi tiép cén diéu tri gia thanh phu hgp cho
cac bénh nhin mic céc cin bénh 4c tinh. Véi tinh
dac hiéu cao va diéu trj 1am sang hiéu qua, khing thé
tai t6 hgp dang tré thanh muc tiéu nghién ciu, tdi
uu hda quy trinh, sn phdm, huéng dén viéc tao vac-
cine diéu tri ung thu hiéu qua, it d€lai tdc dung phu
khong mong mudn. Hon niia, khang thé ti t6 hop cé
thé dugc stt dung két hgp, ho trg ting cudng dap ting
mién dich, ting cudng ai luc v6i khing nguyén, mdé ra
mot hudng tiép cdn méi trong nghién ctiu giai phap
phong ngtia phét hién sém cic bénh truyén nhiém
nguy hiém.

KET LUAN

Khang thé tai t6 hop cho thiy kha nang thay thé cac
khéng thé don dong va da dong trong diéu tri, chin
dodn cac bénh ¢ ngusi dic biét 13 ung thu, thong qua
phét trién cac phiic hgp phan phdi thudc trung dich va
chén dodn hinh anh. Linh dong trong cac chién lugc
diéu tri, dé dang thiét ké, va tng hop, khang thé tai
t6 hop 1a mot giai phdp tiém ning trong nghién ctiu,
chén dodn, va diéu tri nhiéu can bénh nguy hiém &
hién tai trong tuong lai.

DANH MUC CAC TU VIET TAT

AchR: Thy thé acetylcholine (Acetylcholine receptor)
ADCs: Phiic hgp khéng thé - thudc (Antibody-drug
conjugate)

ApoE: Protein chuyén hoa (Apolipoprotein E)
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dac hiéu

50 kDa
FcRn kéo dai thoi
gian ban hay

Tiéu diét té bao cé chon loc

On dinh trong huyét thanh

Tang kha ndng xam
nhap vao khdi u

50 kDa 150 kDa

—

l— HER2 qua trung gian ndi bao

Hinh 10: Phiic hgp Fcab lién hgp thuéc nhdm muc tiéu thu thé HER2 gay doc té bao ung thu>°

Bang 2: Mét s6 tiing dung lam sang ctia cac loai khang thé tai t8 hgp trong chan doan diéu tri cac bénh ung thu &

ngudoi.
Tén Loaikhang thétdi Muctiéu  Co ché Chi dinh Hiéu qua
t6 hop
Ranibizumab Fab VEGF-A  Uc ché sy hinh  Uveal Thi luc tang tli 5-14%
(2006, Genentech, thanh mach melanoma trong 2 nim diéu
Inc.) tri3°
L19-IL2 scFv EDB Kich thich ddp ting  Ungthuhdct6  48% bénh nhin ung
(tht nghiém lam mién dich thu héc t6 giai doan
sang giai doan III) IIIC s6ng s6t sau hon
2 nim?>’
D2C7-1T scFv EGFRwt  Doc t6 mién dich U than kinh
(tht nghiém lam va dém éc tinh
sang giai doan I, EGFRVIII
2015)
BCMA VHH  nanobody BCMA Gay doctiéudiétté U tay Ty 1é ddp tng tdng
CAR-T Cell bao thé 12 88% >
(Cilta-cel,
Carvykti, 2022)
Trastuzumab nanobody HER2 DPinh lugng sy hdp ~ Ung thu va Ty 1¢ dép ting tong
deruxtecan thu 68GaNOTA- thé1a 60,9% >
(2019) Anti-HER2 VHH1

BBB: Hang rao cdc mach mau nuéi dudng hé thin
kinh trung uong (The blood-brain-barrier)

CDR: Vi tri bat khing nguyén (Complementarity-
determining regions)

ETA: Ngoai doc td A (Exotoxin A)

EBD: Extra-domain B

Fab: Manh lién két khang nguyén (Fragment antigen
binding)

Fcab: Doan Fclién két v6i khang nguyén (Fc fragment
with antigen-binding)

HcAbs: Khang thé chi chubi ning (A heavy chain an-
tibody)

IFN: Interferon

IL: Interleukin

Nb: Nanobody

PEG: Poly Ethylene Glycol
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Hinh 11: Quy trinh xét nghiém mién dich SERS phat hién tai chd cac trudng hop nhiém SARS-CoV-243. A, cac hat
nano tu tinh (MNP) va nano vang (GNP) hap thu tan xa Raman dugc phd trén bé mat cac manh khang thé scFv lién
két dac hiéu protein gai clla SARS-CoV-2 tao phtic hgp mién dich; B, phiic hgp mién dich dugc két cum lai bang
luc ti; C, mdy quang phé Raman cam tay dugc sir dung dé phat hién tin hiéu duong tinh véi virus.

4 Nhu mo nao

\u a(2,3)-sialoglycoprotein receptor m LRP1 . TR

Ung dung trong tiém
tinh mach

4

Hinh 12: Ung dung nanobody trong diéu tri cdc bénh vé than kinh*>. (1) anobody-FC5, lién két thu thé a(2,3)-
sialoglycoprotein, c6 y nghia trong van chuyén thuéc dén nao; (2-3) anobody-Apolipoprotein E (ApoE) lién két
thu thé lipoprotein related protein 1 (LRP1) va nanobody lién két thu thé transferrin (TrfR) kich hoat qua trinh van
chuyén xuyén bao (transcytosis), ting dung trong van chuyén vat thé nano hé trg diéu tri; (4) Can thiép diém dang

dién (pl) tao di€u kién van chuyén cac vat thé nano nay vugt qua BBB.
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ScFv: Doan bién déi chubi don (Single-chain variable

fragment)
ELISA: The enzyme linked immunosorbent assay
FLISA: The fluorophore-linked immunosorbent assay

SERS: Tan xa Raman tdng cudng bé mit (Surface-

enhanced Raman scattering)

MRI: Chup cong hudng tii (Magnetic Resonance
Imaging)

XUNG POT LOI iCH

Cac tac gid cam két khong c6 xung dot lgi ich

PONG GOP CUA CAC TAC GIA

Nguyén Huynh Phuong Tram: t6ng hogp, viét, va
chinh stra ban thao
Mai Hoang Thity Dung: g6p ¥, chinh stia ban thao

Trén Van Hiéu: 1én y tudng, gop ¥, chinh stia, va chdp
thuan ban thao
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Recombinant antibodies and their applications in biomedicine
Nguyen Huynh Phuong Tram"2?, Mai Hoang Thuy Dung'2, Tran Van Hieu'2"*

ABSTRACT

Recombinant antibodies are increasingly showing potential in the treatment of severe human dis-
eases. This paper aims to provide a general information about recombinant antibodies and some
of their applications in biomedicine, especially in the cancer treatment. Recombinant antibodies
maintain the antigen-specific binding ability in the same way as monoclonal and polyclonal anti-
bodies, with several additional advantages. The first generation of recombinant antibodies **Fab
antibodies" and more formats such as scFv showed high mobility and small structure, with tissue
invasion and tumor targeting applications in the cancer immunotherapy and diagnostic imaging.
Nanobody represented the smallest type of recombinant antibodies. With excellent tissue distri-
bution, and the blood-brain barrier (BBB) crossing ability, nanobody became an effective tool in the
treatment of cancer and neuroinflammatory diseases. Fcab was a recombinant antibody originat-
ing from the Fc fragment with antigen-specific binding and immune response stimulating ability
and was highly stable in the body. In recent years, most recombinant antibodies have been stud-
jed for the application in the delivery and release of cytotoxic drugs by the antibody-drug complex
(ADQ). With the strong development of gene engineering and immunotherapies, recombinant an-
tibodies are now a potential therapy in the treatment of deadly diseases in humans.
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