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H W 45 0% % Bk 13 (Staphylococcus aureus) 73 (AR 38 42 S E &
-1(Toxic Shock Syndrome Toxin-1, TSST-1)5| & H & MK 78 £ & 1iE (Toxic Shock
Syndrome, TSS), M HIETH MG HETE, J1AEMRE RN E .
HAGEE X TSST-1A B (IR 9T7 T B2, & RUSEAR IR SCRERISK AN D i 1 A3k 15
SR R R M R AR (Aptamen) B —FHOT L BREE. A RONTTE . A0TA
F 8 20 E 4 W B A& & 4 it 4k £ R (Systematic Evolution of Ligands by
Exponential Enrichment, SELEX)##ii B A & 55 1 71 H4E 5 IR I TSST-1 ) DNA
R, JEPPAIE AR X TSST-1 DI RE AU /E F , R 2R & B (% & BRI TSST-1
P FTSSHTIIIAYT F7E DL E 200 5LAt

ik RATER TSST-1 AEA4EFR, AAMG BRI A 25 DMHEHUT 54K
N 63 AN B EE DNA(ssDNA)CFE . FIF f 50 SR IR RGUE I EAR, LA
FRIEWEIRAE N B A AT, M ssDNA SCEE ik TSST-1 & Fiik, FIHAEM(E B
227 S S AR AT 9 G054 43 T 0 — S 5 A TR, RV P2 L i Sz 36 B 1
FCARES ST, 38 I 9O6E Bk s il O AR O SR A0 ) B R 5%, CCK-8 i
o PNk 126 & T AR % TSST-1 3% PBMCs G581 S M o

GER. ZISH R H L, M IMssDNASCERISER I ARWi TR, $-45 1 4%
FPERI TSST-1HIDNATE AR T-7, 4K 63nt. & Al FEME K S TSST-145 4,
M5 BSA, PRELERIIAE X &5 6 11855, e F 5 TSST-1 #5440 103.8nM.
LERLARC 1OuUME, BT M H| TSST-1/r S HIPBMCsYEFEAE ] (P<<0.05) , H
I 221£63.6%

5. A5 Hbead-SELEXH A % T ALERCAAT-7, "B Re kR
TSST-1. fEARANSZEG R, 2GR AR RE A TSST- 13 B PBMCs )48 5 7K T~ B 32 PR A

(P<<0.05) . [Alt, 7F4 3% (V8 2 ERE TSST-15 S TSSHG 7 A2 Wi 7 Th B A 7
2R F 5
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Abstract

Abstract

Objective: Toxic Shock Syndrome Toxin-1(TSST-1) that can lead to toxic shock
syndrome(TSS) is a toxin secreted by Staphylococcus aureus(S.aureus). TSST-1 is a
superantigen for T-lymphocytes and activates production of immune signaling
molecules. Explorations for new drugs, methods and regimens against TSST-1 have
not stop yet and will continue. The synthesis of oligonucleotide library and affinity
screening is a convenient, fast and effective method to obtain aptamers with high
affinity and high specificity. The aptamers against TSST-1 with high affinity and high
specificity were selected from the ssDNA library using systematic evolution of
ligands by exponential enrichment (SELEX).We assess the function of aptamers
against TSST-1 as inhibitors, thus lay the experimental foundation of the treatment of
S. aureus infection and TSST-1-mediated TSS.

Methods: We selected TSST-1 as target, and synthesized in vitro a 63 mer
single strand DNA (ssDNA) library containing 25 mer random sequences.The
aptamers against TSST-1 were selected by SELEX using carboxyl terminated
magnetic beads as solid phase medium. The sequence homology analysis and
secondary structure prediction of aptamer candidates were analyzed using
bioinformatics method. Electrophoretic Mobility Shift Assay was used to verify the
binding properties of the aptamer. Fluorescence quantitative assays tested the affinity
and specificity of the aptamers.CCK-8 assay was used to evaluate the aptamers’
function as inhibitors on TSST-1 induced PBMCs proliferation.

Results: After 8 rounds of repeated screening, the libraries showed a dramatic
increase in affinity for TSST-1.Among all aptamer candidates, T-7 could bind to
TSST-1 with high specificity.T-7 could selectively bind to TSST-1, with minimal
cross-reactivity to BSA or beads.We tested its Kd value was 103.8nM.At the
concentration of 10 uM, T7 could cause 63.6% inhibition of TSST-1 induced PBMCs
proliferation.

Conclusion: In this study, a novel aptamer T-7 was selected by bead-SELEX,
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Abstract

which can recognize selectively against TSST-1.The novel aptamer can significantly
reduce the level of PBMCs proliferation caused by TSST-1 in vitro (P<0.05).
Therefore, it has potential applications in the therapy and diagnosis of S. aureus

infection and TSST-1-mediated TSS.
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SELEX systematic evolution of ligands by exponential Fo B P B ) B G AL
enrichment
TSST-1 Toxic Shock Syndrome Toxin-1 G NN SE (= |
TSS Toxic Shock Syndrome VR e SR Bk
TEMED tetramethylethylenediamine VUHI gL 2 %
BSA bovine serum albumin A= 1fiE A&
MHC major histocompatibility complex FEAZME S Gk
TCR T cell receptor T i HEHL I 524k
dNTP deoxyribonucleoside triphosphate it S =R IR
EDC Ethyldimethy carbodiimide LR PR Eh R 1
MES 2-(N-Morpholino) ethanesulfonic acid 2-(N-MEIRAR) 20 R
PAGE polyacrylamide gel electrophoresis TRV M T Je e e HEL 9K
IPTG Isopropylthio-f3-galactoside ¢ P EAR-B-D- AL
SPR Surface Plasmon Resonance MR AR
Kq the dissociation constant =N
nM nanomole Y EE K
LB Lurib-Bertani medium LB 775
PBMCs peripheral blood mononuclear cells A JE I A 20
CCK-8 Cell Counting Kit-8 1 i, 6 A DN
OD optical density 6
PCR polymerase chain reaction A e =0 B
ssDNA single strand DNA HEE DNA
dsDNA double strand DNA X DNA
EMSA electrophoretic mobility shift assay BRI A% S e
PHA phytohaemagglutinin ) 158 2%
PBS phosphate buffered solution TEIR +h 2 M
Tris Tris (hydroxymethyl) aminomethane — R PRI
5-1R -4- 5 -3- 15| W -1-B- D-F

X-gal 5-Bromo-4-chloro-3-indolyl-D- galactoside
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B—E 4R
LAEHAR IS SRR
4 0] % BR IR (Staphylococcus aureus) ] LB /) & oMK, BG4
078 2 BR 1 35 AR 70 28 4 AE #F & 1(Toxic Shock Syndrome Toxin-1, TSST-1).
B2 (SEs). I &R%E, SEPEMEIR LA E(Toxic Shock Syndrome, TSS)FIH
G 8 955 55 7 B o o TSST-115 5 19 TSS Bl AR K I : (1)K #4: =1 38.9°C.
Q)% yriBVETBE. RIBMEE R G KW 1-2 . (HIRIME: B
NV <90 mmHg. (5)% R4 : HpE—~Knksiigys, PUA-—™EK
U, BB DR 7RI, PR R Gk g [ Bl SO R R A4,
T HR T 7 EEE H TR T R I U TR AT SR B E R
B, JERARBURFAAE . B SC RIS, BT RER KGR . THE 4R ThRE
FiE , A B BRI A 4 B I 22 3o Y ke e e o B Bl e e AN S B G AT
GuIRETTVE,  F IR S o BR AR (1 (PR sk 28 10 )30 5 6 15 T AT 267 R R R 1
PURPUARSS, X D VE 27 Pk S, i Kaul S5 R B T H A
BREE 1 Ae 09 025 PRI TSS S EUMIIALEE o (HLERI Ay 7R s sk A 1 110 e ke S G 9 PR
B, WEIFREZMPUARNET T W2 ASTVE. T CETFIRIT R L4t
JEL I B B LR, (X LU SR TE RS D B B

2LEMARTULREIET R-1 ZLFERADLH]

BEVER U SR AR -1 2l ol T 7 4 o 0078 &1 B3R 18 (Staphylococcus aureus
Group D)/MWAMIAMNREZR, JB T — M ZIKEEA . TSST-1 &l tstH ik, #H
PN 234 MREERMFTIRE A, R4 KNG 40 MEIERRALREIE S k5 i
ko REAMEAFZE—ANZKEE, 57 RN, N 22kDa, FH AN 7202,
TSST-1 & A B Bl s K 2 IR, AH'E AR 5 T 7K. TSST-1 53 AT #
AP FKARER - Wik 1 &P TSST-1 1) =445 14 . TSST-1 HH N FHAR 45
P, S5H3 A B8 — MBI, 55k B /2 5 AT S L4 k.
ZERIIE A EN TSST-1 R MIEVEF L, EX TSST-1 B & 1EH 7 R 580w
AL PE AR, 2R 2 BTG, I8 I 25 4 A A R SR P A e B
RN . SERIIE B BERE S ME SHILTM, W T AR BRI IRGE A, EIZES Ik
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Standard View Front Standard View Back
VB-TCR binding site

Low affinity MHC Il
binding site

1 PR TSST-1 [ =4eghfyi4

Dodecapeptide
cell binding site

TSST-1 /& —Fh BA@HEEIER R, R EEMT TS,
2 9 TSST-1 BIME LI TSST-1 W] HL#£45 & £ APC R FEHHALMEEE &
P13y 7 (MHC IDIFT R S5 SRR AMI, JE R TSST-1-MHC Il £ 590, R )5
W EEEEGE T M EYHETR 2R (TCR) IR S MEREE V XU718, JE (¥ TSST-1
-MHCII-TCR & &) 515 ZIM e B, 23T kLA = 1956, i 5
FUIFN-y. TNF-a. IL-2. IL-6 S50 A1 90E 47 ot i R SR i,

MHCRA ‘ ™ MHCo

K2 TSST-1 ffE ML
EMARARRINA S KR

SELEX(Systematic Evolution of Ligands by Exponential Enrichment) iz #2201
SRS T A AR 10-101 A RBE SR H IR 7 S I BE ML ssSDNA 3L, F45
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A A PCR AN 1R HEAT 8-15 M S S T % I #3547 PCR 7 38T80K,
MITTSRAFHEEN & 5 S5 TR R 8 S R TR T4, 127 FIFR Z & ik
(Aptamer). J&E AL X BEFR A BT PR, HAGE AT R — 2% B 5
IZHEIR 7T (ssDNA BURNA) , FRIEd 8 iR s 2748 1) = 4450 5 ¥ i =
SEM AR RS A . ERART 38 RNA ERCARRY, DNA ERCARRY, fiE
FeAA3), @3S counter-SELEX %5 HHE , SERCAAMNYAEX 2 H R« ZIEER I RAL
. L-BifG A, i BLRERERE B 2 B T A5 b 1 ASFRERE L AR T

DNA/RNA &R RT TR Z AT, W 3 Fir. B TIRRIGST, TR
ERCARE V2 SRS, 2t s 2 M R0 20 B P IR G AR 2420, G I RE A= 47
PRICRO), G ENEEE AT A 2T, TR SRS, A IR AR, R4S
B ARILIR(SPR)PY,  FYREFIS 0132, AR IR D314

H A& B SELEX £ R ERMEE L, 0 T3 slbr B /5 KB 78t 2 Fh ik
#7715, 5 Crossover-SELEXP4 , SPR-SELEXPS!, Sol-gel SELEXP®), FACS
-SELEXD"), MAI-SELEX[®! , RAPID-SELEXPY, AEGIS-SELEX*’, ES-SELEX
[41, MARASM I, MSD-SELEX+1%%,

Hazard detection (aptamer-based sensors)
* aptasensors for detection of trace amounts of mercury in water
* aptasensors for rapid detection of E. coll

Diagnostics
* diagnostic-based kits for detection Forensics
of mycotoxins and aflatoxins * visualization of latent
R fingerprints
Therapeutics Pe— RNA/DNA
“Macugen aptamer

applications C—> Food application

/ * aptamer-based analysis
Drug delivery systems
* receptor-antigen based aptamers
* siRNA aptamers
Analytical reagents

* aptamer-based Western blot
* aptamer-based affinity chromatography

Bioimaging
* fluorophores
* quantum dots

Research tools

K3 DNA/RNA & fir 4 i 144!

4. BB BIRR Y BRI T R
U 3R B AR R A 7715, TR LR A R 5 7 S
R, o T i AV P A 3 S B P A T2 WL o 25T
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R AE Y N R R IR I AE R . ORI, PR 25 YIRS IEE A BR T, T HL
KT RE I A 1) b i 2% FAR v o AR R AR AN 22 243 T 24 1 1) o 2 T 8 2 P
KK o EFCAR YN RIS A2, HAR & RNA B DNA /M 7,
PR IE O ARAE 5 HXS B REAR RS R SS A, BEER TR, RS
BeAR ] BLRRAE N EGRIGST B o — BELZGWah Ji 2 M A o A itk se 45 21004k, V6
J7 G BRI PR AT A 1R — B BO K 2530 7122 00 5 M &= 2 T i
DA N ARSI TR R 245 2080 1 52 D E A ORI - 38 1 ELBEHT BRI SR A= W 24 1%
GHAERNINE S . FRTREERARREE 21 pH AR P RGE f77E, "L
WA AR, SR ASEE, BAARRRR .

1 BRI 5 G % e

MR 2 Pk &
Rtk AT L VAT RS
Hil 477 1 ws, ATER ok, SYES. Hifk
RIAE ] AN 2 4 HEIEM %
#il 44 i (& S5
Big=gis s AT 25 5 25
BiEtE NTREAN, 5B A R A Bk
oS 2414 AN, AR Syt %
oS S FREK

ATk = S8 SR, SEAZ IR IE B AR B 0 T-PuiA 1) J@ MR IR i % () i ide
s, EEIBIE, JLHROE R AR IE 25 BT IR K SR AT, W 2 FR.
55— AN 5 [ A A 2 i B B R (FDA) G v b T A A 1 o e Ak 24 P Wik
ft JE 4 (7 il 44 Macugen) !, Macugen J& $U LE N Rz 41 ffd 2E K K] ¥ (vascular
endothelial growth factor, VEGF)AZIRIE LA, W LLH T-1697 2 4 1 3 B AR 14
(AMD). #4252 2 UHE B VR RS 38 6 5B AR AP IO 52 1, 4502 87.5% &
ORI R BUSRE , 25% 5 [ B MR AR B ) 58 703 BT =808 Rk . 18
T AT BN 1IN R, B IR A 1070 &4 2mg B, Macugen 564
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MBI BRI 2 809 94he h41, Vitravene A& —Ff 2 lmer 2B AR IR & S 4
SRR, w5 EMIE R BN E I X A 0 mRNA B4, A
IR B A TERL MR 2, K52 AIDS &

GRS et ah: MESY. RS, HIRGZ) . Fiilas 2y, MR
5k . YR 2 HUERCRHIE FERCH ) SR RO AR I IE 2R 25 . (GBI 29 BT i
RIFEARES 1k 22 Fh 2RI 25 W8N 0 22 PRI, & R (SR AR G B 0 A2 7 AR
XAEH SO A RIS 289 2. Oy 7 AT RN IR R AT R VAL, Sk
B AR AR BB, R RSE, T EMELIE, SRR

ERCANE A IREZ Y BARZ T N 748 O AE gl 5 JL-FIER
bR ], AR A2 AN IE DN ALEEAR; /o3 ] BEf s BB O F AR 481
ThReLstssk, TEVENL R, REm IR, ARG T o i PR ST, /N
I, ORAIET™ ft 3k T 8 (14 1 S B AR T B AS 5 T B e T AT H R AT 1 3

R 2 AT AR 1 1E BC A 25 )

AR AR i

REGI $ift R4 FA T2 Be ARSI ST A vey 7 R s M e ik
ZREAEIRYT - REGT H ATZEAT 1 i PR

(NCT00113997) a0

NOX-H94(Lexaptepid pegol) A G MERER, & A AR
2o SRR R TR RN R, T
(NCT02079896) TR M. AT USRI

ARC1779 &% & &1 DNA I&RE,
ARC1779 Hikt 24 REPHIKT 5 /MR GPIb 2 AR A BAEH
ARC1779 FT-¥6097 A 1 i /N Dy i e
(NCT00632242 NCTO00694785) g1 1 i Ag P /ISR a2 12 2 955
(TTP). I #ilm AR 56 4 56 R

- NU172 DNA & B A4 5768 FH 125 & Fn 4 il
NU172 $it 54 e ; . VST

PRER e, BT oM. AT
(NCT00808964) W PR
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