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Aptamers 1a cac doan DNA/RNA soi don ngan c¢é chiéu dai tir
20-100 nucleotide va dugc chon lgc thong qua mot qué trinh
tuong tu nhu qua trinh chon loc tu nhién trong tién hoa duoc 2oi
1a Systematic Evolution of Ligands by EXponential enrichment
(SELEX) [1][2][3]. Do kha nang gan véi phd rong d6i voi nhan
t6 dich, ma aptamer dugce sir dung trong nhiéu muc dich khac
nhau tlr trong viéc diing n6 dé Iam nhan t6 nhan biét cac chi diu
mdi truong hay bénh hoc, dén ding né trong liéu phap hudng
dich tri bénh [4][5][6]. Trong y hoc, aptamer dugc biét dén nhur
mot khang thé hoa hoc, da duoc ching minh 1a c6 gia tri chan
doén va diéu trj cao qua viéc loai thude aptamer dau tién cua
FDA vao nam 2004 va nhiéu aptamer da dugc kiém chung 1am
sang & pha cubi [7][8]. Cung vdi cac loai DNA/RNA khac, sir
dung aptamer dé phat trién vaccine, thudc huéng dich dang mot
xu huéng dugc quan tam va day htra hen. Trong gidi han cia
bai viét nay, t0i xin gidi thiéu tong quan vé aptamer, nguyén téc
co ban trong phuong phap chon loc aptamer, tinh hinh hién tai
trong viéc str dung aptamer, nhiing van dé on ton tai trong qué
trinh phét trién aptamer dé phat trién thudc trong liéu phap
hudng dich va ggi y hudng nghién ciru méi trong linh vuc nay.

Tuw khéa: RNA/DNA aptamer, SELEX, chon loc aptamer, liéu
phdp huong dich.

1. Téng quan vé aptamer

La mot trong sau lidu phap didu tri ding RNA hodc DNA lam
nguyén liéu chinh, aptamers la mot loai phuong phap tri li¢u méi
nbi dé diéu tri cac can bénh con chua c6 lidu phap hitu hidu
[6][71[8]. Aptamer dugc lua chon thong qua mdt phuong phap
chon loc goi 1a SELEX va c6 kha nang nham vao chi dau bénh
muc tiéu o cép do di truyén béng cach ngan chan sy biéu hién
cua cac protein gdy bénh [1][2][7]. Thong qua qua trinh chon
loc kht khe bang phuong phap SELEX, ‘chung ta thu nhén duoc
mat vai trinh tu oligonucleotide quy hiém tir “méot bé” trinh ty
ngau nhién ban dau gdm tir 10'5-10!7 trinh ty khac nhau. Do vay,
trinh ty duoc tao ¢ thé gan vai nhan t6 dich véi ai luc 16n va
tinh déc hiéu cao [4][5][6][7]. Cac nhan t6 dich cta aptamer
duoc dung rat da dang tir ion, kim loai dén t& bao dong vat, vi
khuén va md dong vat. Bac tinh hudng dich cuia aptamers dugc
tao ra thong qua cau tric ddc trung tir cac loops, stems, hairpins,
pseudoknots, bulges, triplexes, or quadruplexes dé tao thanh cac
hinh dang 3D cu thé va phuc tap [4]1[8][9]. Tuong tu nhu khang
thé, aptamers lién két voi nhan t6 dich dua trén cdu tric nay va
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thong qua lién két hydro, tinh dién, xép chdng cac
vong thom, tuong thich cAu tric, twong tac van der
Waals va ca su tong hop cia nhu’ng tuong tac nay
[4][6][8]. Aptamers con dugc goi la khang thé hoa hoc
tién tién vi ai luc lién két cia aptamers véi muc tiéu
tuong ty nhu ai lyc quan sat duge voi cac khang thé
don dong [7][10].

Ké tir khi cac aptamers ddu tién duogc tao ra vao nam
1990, nhiéu phuong phép di ban cua quy trinh SELEX
da duoc phat trién nham tao ra cac aptamers c6 do dac
hiéu cao va c¢6 ai luc manh véi yeu t dich mong mudn
[1][2][3][10]. HAu hét cac aptamer dung trong chita
bénh hién nay trén thi truong va dang 4p dung cho céc
thir nghiém 1am sang 1a cac aptamer da duogc bién dbi
(modified nucleotides). Viéc bién doi cau tric aptamer
sau khi chon loc nhdm cai thién d6 6n dinh hodc tao
1ap céc tinh nang moi cho aptamer va cai thién kha
nang lién két ctia nd dé nang cao hiéu qua tmg dung.
Ngoai ra, nhiéu nhom nghién ctru dinh ddm st dung
thu vién DNA/RNA ban dau chta cac nucleotide da
dugc bién ddi vé mat hoa hoc cho chon loc [8][9].
Trong qué trinh chon loc va thiét ké lai c4u tric, so véi
khang thé, aptamers c¢6 nhiing uu diém riéng biét nhu
¢6 thé tdng hop hoa hoc ma khong dung dén dong vat,
tinh 6n dinh cao, chi phi thip, d& stra d6i va kha niang
hoat dong linh hoat trong nhiéu méi trudng dém khéc
nhau [8][9][10]. Cac thudc tinh dang cha y nay cua
aptamer khién né c6 thé cho nhiéu tmg dung thyc té
trong giam sat moi trudng, quan ly an toan thuc phim
va chan doéan [4][7][10]. Tuy nhién, néu trong linh vuc
phat trién thiét bi giam sat doc chat moi truong, thirc
an aptamer da dat nhiéu thanh tyu dang ké thi trong
linh vuc y hoc céc aptame tri liéu da tut hau xa so voéi
céc khang thé diéu tri, didu nay dé lai khoang cach rat
lon gitra cac aptame da dugc chon loc va ung dung
didu tri ctia ching. Trong pham vi cta bai ndy, xin
duoc vé lai mot buc tranh téng quan cuia vi¢c chon lgc
aptamer va tinh hinh tng dung né trong y hoc.

2. Nguyén tic va cic budc co ban trong chon loc
aptamer

Céc aptamers duoc phat trién d& gin cho nhiéu dich
dac hiéu khac nhau, bao gém cac ion, phan t& nho, dai
phan tir va toan b té bao, nhung hau hét aptamers
duoc thiét k& dé lien két v6i  protein
[L][2][3][11][12][13][14]. Aptamers cho hoat tinh va
ai luc lién két tuong tu v6i cac khang the don dong
nhung ¢6 tinh on dinh, tinh linh hoat va téng hop hoa
hoc dé dang [10]. Vily do ndy, aptamers duoc st dung
huéng dén cho cac chi d4u sinh hoc (biomarker) cho
bénh cho trong muc dich chan doan va diéu tri, bao
gdm protein, thu thé (qui trinh chon loc co ban nhu
hinh 1A), t& bao khdi u di chuyén trong hé tudn hoan
va toan bo & bao (qui trinh chon loc co ban nhu hinh
1B) [15].

Quy trinh thiét ké va diéu kién chon loc aptamer thong
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qua SELEX dua trén cu trac cta yéu té dich, muc
dich str dung ctia aptamer va cac ky thuat hién c6 cla
phong thi nghiém. Néi cach khac, cho dén nay khong
¢6 phuong phap chuan nao cia SELEX cho cic nhan
t6 dich khac nhau. V& nguyén tic, nhiing yéu cau cn
thiét cho quy trinh SELEX bao g6m su chon loc dua
trén muc canh tranh ai lyc, sy nhan ban béng ki thuat
RT PCR, PCR nhd enzym, quy trinh nay gan nhu la
su bat chudc kiéu lai qua trinh chon loc tu nhién theo
hoc thuyét Darwin [6][15][16]. Mot quy trinh SELEX
dién hinh thuong bat dau véi mot thu vién cac

(A)
o Ve
R SIS & &
R VORRANA
= DNA lib Target
TRODTOTN 9 Ibrary (protein)
SLRIAGAUR
dsDNA-bound sequences AN
13 = NRAREEN
2 )
g \’ ) J B ";’Q’Q!
L YO = ¢
i~
& Cloning ssDNA-target incubatio
ANAAAANA &sequencing
VANANANANS
AVAVAV VoV Ve

ssDNA-bound sequences

i) }%’1.
%
/ Partition
\M/WV
\N\A\NANS
AAAANAN

Non-bound sequences

(B)
) S G
N \J &
Cloning & o :W’ ® ©
Sequencing 9,9"0 POAAAA
ssDNA library

dsDNA-bound sequences

ssDNA-bound sequences ‘N)}:}
—
/ Partition

Non-bound sequences

Hinh 1. Cdc budc co ban trong chon loc aptamer
cho protein (4) va té bao dong vdt (B)




A\ Vv

Tuyén tép KH & CN Nhét Ban
Science and Technology in Japan

oligonucleotide DNA c¢6 trinh ty ngdu nhién dugc tong
hop hoéa hoc chira khoang 10'2 dén 10! trinh ty khac
nhau. Sau khi thu vién DNA/RNA nay dugc tong hop,
qué trinh sang loc trinh ty gan véi dich tuan theo ba
budc tuan ty: G nhan t& dich véi cac trinh ty, loai bo
nhimng trinh tu khong tuong tac v6i dich va thu nhan
nhiing trinh ty gan két voi nhan t6 dich [4][6][10]
(Hinh 1).

Thu vién véi trinh tu ban dau nay dugc dung nhiét tao
cAu triic bac hai sé G v&i nhan t6 dich dugc gén ¢ dinh
hodc tu do trong cac diéu kién nghiém ngét. Su gén Kkét
giita trinh ty DNA/RNA ngiu nhién vé6i nhan t6 dich
sau d6 dugc tich ra khdi nhiing trinh ty
oligonucleotide khong lién két hosc lién két yéu thong
qua budc ria. Cac oligonucleotide lién két véi muc
tiéu duogc phuc hoi va duge lam giau bang PCR (trong
DNA SELEX) [16][17] hodc RT-PCR (trong RNA
SELEX) [18][19][20][21]. Ttr DNA soi d6i (dsDNA)
sau khi khuéch dai, can dugc phan 1ap thanh mét thu
vién DNA soi don (ssDNA) méi tuong quan bing
nhiéu phuong phéap khac nhau, dién hinh la dung hat
tir, dung doan ndi chira huynh quang va phan tach bang
dién di dé tao soi don DNA [16][17], con chon loc
RNA thi tir san phdm PCR, chung ta diung RT_PCR dé
tong hop thanh [18][19][20][21]. Thu vién méi dugc
tao lap lai trd thanh thu vién khoi dau cho chu trinh
chon loc mdi. St dung nhiéu chu ky chon lpc va
khuéch dai, s6 lugng trinh ty ban dau s& bi giam va chi
bao g(‘Sm cac trinh tu c6 i luc lién két cao v6i nhén t6
muc tiéu. SELEX bd sung, chéng han nhu counter-
SELEX hay negative-SELEX, c6 thé dugc dua vao
trong qué trinh SELEX dé thu dugc céc trinh ty lién
két diic hiéu vai dich [4][6][10].

Cac qua trinh sang loc nay thuong duoc tién hanh qua
6-20 chu ky, sau dé cac trinh ty gin véi véi yéu td
hudng dich sé dugc tach riéng qua qué trinh nhan ban
béng cloning va gidi trinh ty [1][2][3][10]. Gan day,
ngudi ta sir dung phuong phép giéi trinh ty thé hé méi
dé nang cao hiéu suét chon loc [11]. Céc ung vién
duogc chon nay s& dugce danh gia, kiém tra vé do nhay,
tinh dic hiéu dé chon ra trinh tu tdt nhét [5][6][7]. Cac
phuong phép sang loc d6 nhay va dac hiéu nay thuong
dung nhat 1a cac phuong phap don gian nhu ding chi
thi mau hay phuong phéap do dac bién d6i huynh quang
trudc va sau khi u véi yéu t6 dich ctia mdi trinh tu.
Trinh tu t6t nhat duoc chon ra lai dugc dung dé kiém
tra 1an nira vé do nhay, dac hiéu, co ché gan véi yéu t6
dich, né)ng d0, hoat tinh cia no6 voi yéu td dich trude
khi dem vao ung dung [6][7].

Ngoai ra, nhu da dé cép trén ddy, dé tang tinh on dinh,
bén viing va hoat tinh cac aptamer sau khi dugc chon
loc duoc cai bién ciu trac dé khang lai nuclease phan
giai c6 trong co thé hay moi truong [4][6][10]. Mot )
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nhom nha khoa hoc dd va dang dung céc ciu trac
nucleotides nhan tao dé téng hop thu vién DNA ban
dau [8][9]. C6 mdt s6 nhom kha ndi tiéng trong mang
nay 1a nhom cia GS. Hirao (vién RIKEN, Nhat Ban)®
va cua GS Philipp Holliger (Pai hoc Cambrige, Anh
Qudc) [9]. Nhom Hirao tap trung vao chén céc
nucleotide da bién ddi co tinh ki nudc vao trinh tu,
phuong phap EX-SELEX [8], con nhom Holliger dung
phuong phap X-SELEX, trinh tw chra toan bd
nucleotide da bién doi [9]. Ca nhan ngudi viét bai nay
théy viéc lya chon thu vién khong tu nhién van con
nhiéu thach thirc, bao gdm thoi gian va chi phi, quy
trinh phirc tap va khé kiém soat tinh da dang ciia thu
vién. Dic biét, voi viée dung thu vién da bién doi thi
viéc tong hop va giai trinh ty v6 cung kho khan, doi
héi ki thuét cao va tén kém. Tuy nhién, né tang tinh da
dang cho ngudn cu tric ban dau néu duoc kiém soat
tot.

3. Tinh hinh ciia viéc ing dung aptamer trong
diéu tri bénh hién nay
3.1. Trong irng dung tién lim sing
Nhu v6i bat ky su phat trién thudc méi nao, thude dua
trén aptamer yéu cau cac thir nghiém tién 1am sang
duogc chap thuan dé chuyén sang thir nghiém lam sang
trén nguoi. Thir nghiém tién 1am sang nay can tién
hanh trén té bao/ md dong vat, nguoi hodc st dung mo
hinh may tinh dé thu duoc thong tin vé duge dong hoc,
dugc lyc hoc va do an toan ctia aptamers. Chién luoc
chinh ctia hdu hét cac phuong phap diéu tri dya trén
aptamer 1a hoat dong nhu mot chat d6i khang dé uc
ché céc tuong tac hodc giita cac té bao, protein-protein
hodc thu thé-phdi tir [17][18][19][20][21]. Sau dd, cac
aptamers sau s& dugc nghién ctru tién 14m sang dé tim
hiéu vé do an toan, nong do can dung, kha nang chuyén
hoa, phan phdi va hoat dong trén co thé dong vat
(Bang 1)

3.2. Hién trang ciia aptamer trong wng dung lim
sang

Thong thudng, aptamers tuong tac véi toan bd té bao
va cac thu thé cua té bao dé nhdm muc tiéu cac tic
nhan phan phbi muc tiéu, cac phdi tur dé didu tri. Nam
2004, loai thudc aptamer dau tién duge FDA chép
thuan da ching to hitu ich trong chan doan va diéu tri.
Tuy nhién, bat chdp céc dic tinh tién tién cia loai
khang thé hoa hoc nay, van con mot khoang cach 16n
gilta cac aptamer duoc cho loc va cac aptamer dung
trong d1eu tri. Theo Dunn M. R et al trong mdt bai tong
quan gan day trén tap chi Nature Review thi trong sd
1003 thi nghiém in vitro, 584 1a aptamer cho cac
protein chi dau bénh va 141 13 aptamer cho té bao
bénh. Tuy nhién, trong s& d6, chi c6 13 aptamers dbi
voi protein dat dugc thir nghiém 1am sang dugc liét ké
trong (Bang 2).
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Bing 1. Danh sdch cdc aptamer chinh dd thue hién kiém tra tién lam sang

Tén cia Cong thire Yéu té dich Pong vit thir nghiém | Reference
aptamer
RA-36 DNA Thrombin Chudt, chudt, tho, chudt [22]
lang va khi
ARCI126 . Tho va chudt chuyén gen
ARC127 RNA and modified RNA PDGF-B tho / PDGF-B [23][24]
Ax102 | RNAoligonucleotide in L- CXCL12 Chudt, chudtcéng | [25][26]
configuration
Transferrin receptor and
TEPP-DOX DNA (EpCAM) on metastatic Chudt [27][28]
cancer cells
. Chuot, chudt, tho, chudt
Pegaptanib DNA VEGF Jang va khi [29]
Trimeric apt DNA HER2 Chudt cai BALB/c [25][30]
PNDA-3 DNA Periostin Chuot 4T1 [22]
TTAL Unmodified DNA
GBI-10 2'-0-Me DNA Tenascin- C Chudt cai [31]]33]
LNA- modified
OpN-R3 | Ummodifiedand 2-0-Me Osteopontin Chudt ci [26][34]
ASI1411 DNA Nucleolin Chuot va chug khong | [31][65]
16ng [66]
ESTA Thiolation DNA E-selectin Chudt [67][68]
Olaptesed pegol Al A K
(NOX-A12) 40 kDa PEG DNA aptamer SDF-1 Chuot va chugt cong [39][40]
ARCSI1 Unmodified
ARCI117 20 kDa PEG DNA aptamer TGFp2 Tho [41]
ARCI119 40 kDa PEG DNA aptamer
NOX 1255 A A
NOX1257 DNA GnRH Chudt cong [42][43]

Bing 2. Cdc aptamer dang trong thir nghiém lam sang, cdp nhdt dén 8/2020 tir trang https://clinicaltrials.gov

aptarll;l(ael:'/yéu Trinh tw Cong thirc va Ma 6 va hi¢n trang thir Bénh diéu tri thillalllﬁu
t6 dich : bien doi nghiém lam sang : : Kkhio
* NCT00021736 (phase I1/111,
completed)
* NCT00040313 (phase II,
L completed)
2,7 ntRNA | NCT00056199 (phase I, e R
o 2'- _ lcompleted) Thodi hoa diém vang do|
Macugeg 5'- fluoropyrimidi |/ NCT00312351 (phase IV, A lao an(AMD) ‘
(pegaptanib | CGGAAUCAGU [nes . Bénh tiéu duong phu
° , terminated) Y [27][44]
sodium)/ | AGAUGCUUAU [ 2"-O-methyl | NCT00321997 (phase II/ITI hoang diém
VEGF AGAUCCG -3" purines p | Bénh ti€u duong tang
» 3'-inverted dT completed) sinh bénh vong mac
L0 » NCT01487070 (phase 1, ; ‘
40kDaPEG completed).
\Approved on Dec 2004 in the
[United States and the European
[Union for AMD treatment
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41 nt DNA
5'- aptamer, Sgc8
Ga-Sge8/ GAg ggéégggggvbvlaﬁgﬁiiéf & | NCT03385148 phage I, Chin dodn ung thur di| 1, ¢
PTK7 AAAATACTGTAgroup NOTA completed truc trang
CGGTTAGA-3' [for 68Ga
chelation.
* 38-nt RNA [+ NCT00709527 (phase I,
51 o 2'- completed) AMD
ARC1905 CGCCGCGGUCUS::mpynmIdI Cfﬂ%{ggﬁi 0638 (phase I, Idiopathic polypoidal
Ophﬂé‘;te"h / ggggggg%gﬁ e 2"-O-methyl |» NCT02397954 (phase I, Ch(‘}’“”dal ﬁ?sc‘fol’;thy [20][46]
CCUGCG -3 purines completed) cographic atrophy
* 3'-inverted dTjl* NCT02686658 (phase II/I1I,
* 40kDaPEG  junknown)
* NCT00056199 (phage I,
completed)
* 27-nt RNA  [» NCT00150202 (phage II,
o 2'- completed)
5'- fluoropyrimidi [» NCT00239928 (phage 111, Hippel-Lindau Disease
EYE001/ |CGGAAUCAGU [nes completed) Macular Degeneration [44]
VEGF |AGAUGCUUAU p 2’-O-methyl [+ NCT00021736 (phage II/111, Diabetic Macular
AGAUCCG-3' |purines completed) Edema
* 3'-inverted dTl* NCT00321997 (phage II/III,
* 40kDaPEG [completed)
* NCT00040313 (phage II,
completed)
* NCT00569140 (phase I,
completed)
* NCT01089517 (phase 11,
completed)
* 29&36-nt * NCT02387957 (phase II,
E-10030 RNA terminated)
Ophthotech/ | Not available | 2-O-methyl » NCT02591914 (phase I, AMD
PDGF purines completed)
» 3'-inverted dT]* NCT01940887 (phase I,
* 40kDaPEG [terminated)
* NCT01940900 (phase III,
terminated)
* NCT01944839 (phase III,
INCT01944839)
RBO006 (drug):
370t 1(1N Ag) e NCT00113997 (phase 1,
aptamer completed) o ‘
REG1 A . [*NCTO00715455 (phase 11, Hoi chiing mach vanh
. . * 2'-ribo purine ST
anticoagulatio PEG-L- or completed) cap tinh '
n system GUGGACUAUA | 2 * NCT00932100 (phase 11, bit ong thong tim
(RB006 plus CCGCGUAAUG |fluoropyrimidi completed) (dang tiém tinh mach) | [47]
RB007) / CUGCCUCCAC- RBO}(])7 * NCT01872572 (phase I, Bénh dong mach vanh
. ne A X
Coagulation dT (antidote): completed) Can thiép mach vanh
factor [Xa e 17-nt ’ * NCT01848106 (phase III, qua da
, terminated because of severe
" 2-0-methyl anaphylactic reactions
*40kDaPEG Py
ARC1779/ 5' PEG- von Willebrand disease
. * 39-nt DNA  [» NCT00432770 (phase I, .
AT doman o GCOUGCAOL 5% iy
Willebrand GCGGTGCCUCC: g;)—l?];mpe]‘;hc}}ll " NC.TOOSdO7338 (phase I, purpura von Willebrand
factor GUCACGC-3 a ferminated) disease type 2b
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* NCT00632242 (phase 11, Acute myocardial
completed) infarction Percutaneous
* NCT00694785 (phase 11, coronary intervention
withdrawn) Thrombosis
* NCT00742612 (phase 11,
terminated)
Heart disease (for
NU172 5'- examp}e, used during
ARCA/ CGCCTAGGTTG 26-nt DNA  |* NCT00808964 (phase 11, cardlopulmpnar_'y [49]
Thrombin GGTAGGGTGGT}] Unmodified (unknown, not verified recently) | bypass to maintain a
GGCG-3 steady-state of
anticoagulation)
5'- PEG-
hexylamine-
mGmGmAmAmMUp 32-nt RNA
ARC19499 |mAmUmAdCmU |» 2'-O-methyl |,
(BAX499)/ imUmGmGdCmUdjpurine teljrgizgtleiig)lﬂz (phase I, Haemophilia [50]
TFPI CmGmUmUmAm/|* 3'-inverted dT)|
GmGmUmGdCm | 40kDaPEG
GmUmAmMUmAm
UmAidT-3
* NCT00512083 (phase II,
completed) .
AS1411 > - 26t DNA [ e 100740441 (phase I1, Acgtskr:r)l’;imd
(AGROO01) /[CGTOOTCCTUG, ¢ o pna [inknown) Metastatic renal cell | [36]
Nucleolin TTGTGGTGGTG], Pegylated * NCT00881244 (phase I, carcinoma
GTGG -3 completed) Advanced solid tumor
*NCT01034410 (Phase II,
terminated)
*NCT00976378 (phase 1, Multiple myeloma and
51 completed) non-Hodgkin
* 45-nt RNA  » NCT01194934 (phase I, lymphoma
NOX-A12/ ggggiggggg (Spie_gelmer). completed) Chronic lymphocytic
CXCL12 | AUUGGCUGAU I L—rlbonuclelc * NCTO01521533 (phase I, leukemia [26]
CCUAGUCAGG acid completed) Autologous stem cell
UACGCY [ Pegylated * NCT01486797 (phase 1II, transplantation
ongoing, Hematopoietic stem cell
transplantation
* NCT01372124 (phage I,
completed) Chronic inflammatory
51 . 40-nt RNA °NCT1009d7)6729 (phase I, di;egses
. complete Type 2 diabetes
NOX-E36/ [ e TUCCEUCSpiegelmen) L \i¢701085292 (phase 1L, mellitus -
CCL2 GUGAAGCCGU lacid completed) Systemic lupus
GGCUCUGCG -3+ Pegylated * NCT01372124 (phase I, erythematosus
completed) Albuminuria
* NCT01547897 (phase I, Renal impairment
completed)
* NCT01372137 (phase I,
5'GCGCCGUAU b 44-ntRNA  [FOmpleted) Anemia
NI?e ifc_:l}(li?lj/ GGGAUUAAGU (Spie.gelmer). ;(I)\In%];gtlegﬂ% (phase I, End-stage renal dis§ase
peptide AAAUGAGGAG p L-ribonucleic |, NCT01691040 (phase II Anemia of chronic [52]
hormone UUGGAGGA’AG acid completed) ’ disease;
GGCGC 3 * Pegylated \NCT02079896 (phase /I, Inflammation
completed)
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4. Kétluin

Aptamer c6 chirc nang hoat dong nhu mot khang thé
don dong, ¢6 kha nang gin dic hiéu va ai lyc cao voi
chi dau bénh hoc, do vay c6 tiém nang Ion trong didu
tri bénh. Thém vao do, aptamer, cling nhu cac chudi
DNA/RNA khéac mang nhiéu tiém nang trong diéu tri
ma chua khai thac hét. Do vay, cho dén nay, chi c6
mot aptamer dang duc dung dé tri bénh va 13 aptamer
dang & cac giai doan mudn trong thr nghi¢m lam sang.
Theo phén 16n cac bao cdo thi 1i do chinh 13 do thiéu
di su xac dinh co ché, hoat tinh hoat dong va cac thong
tin dugc ly cta aptamer. Tuy nhién, theo danh gia cia
c4 nhan ngudi viét thi phuong phéap chon loc aptamer
ngoai nhiing han ché va bias trong chon lgc trinh tu
dau vao, thi hién nay dang tién hanh trén té bao nuéi
cdy trong mai trudng phong thi nghiém hodc cac dich
protein tai t6 hop da tach chiét 1a mot vin dé 16n. Do
vay, su thiéu tuong thich cau trac giir yéu t dich trong
chon loc véi chi d4u sinh hoc trong co thé nguoi la mot
trong nhiing nguyén nhan khién hiéu qua viéc diéu tri
bi cham tré. Mot hudng khéc phuc ciia van dé nay co
thé 1a chon viéc sang loc trén cac organ-on- a-chip két
hop v6i sir dung mé hinh may tinh dé du doan va thiét
ké thu vién dau vao hiéu qua hon. Pong thoi mot
aptamer tao ra can duoc két hop da nghanh dé phan
tich hoat tinh, phan tng v&i co thé va c6 nghién ciru
dai hoi, két hop vai cac cong ty duge phdm dé chuyén
hoéa thanh san phadm thuong mai.

Loi cam on

Dé ¢ duge kién thire, dao diic nghién ctru, niém dam
mé, 16i tu duy va nhiing ki thuét co ban trong nghién
clru hién nay, t6i chan thanh cam on nhiing ngudi thay,
ngudi hudng dan ciia t6i, Gido su Yoshihiro Ito va Ts.
Takanori Uzawa, phong thi nghiém ki thudt Nano y
hoc, vién RIKEN, Wakoshi, Saitama, Nhat Ban. Thoi
gian lam viéc tai day 1a khoang thoi gian dep dé va quy
gia vO cung véi toi, gilip t6i dinh hinh con duong
nghién ctru ciia minh. T6i cling Xin cdm on con gai nho
clia minh, Phan Minh Hanh, d4 déng hanh ciing me
trong sudt chang dudng t6i tiép can voi hudng nghién
clru ndy, an ngd nhiéu l4n trén phong thi nghiém dé t6i
van c6 thé vira 1am me vira 1am mot ngudi nghién ciru
khoa hoc.
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