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Abstract: This study aimed to achieve soluble prokaryotic expression of the N-terminal extracellular
domain of the pseudorabies virus (PRV) receptor Nectinl protein, and to screen high-affinity, high-
specificity DNA aptamers targeting it, thereby providing a novel molecular tool for blocking PRV
adsorption. The porcine Nectinl gene was cloned into the prokaryotic expression vector pET28a
containing a maltose-binding protein (MBP) solubility-enhancing tag to construct the recombinant

plasmid pET28a-MBP-Nectinl. The correctly digested and sequenced recombinant plasmid was
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transformed into Escherichia coli BL21 (DE3) for induced expression. The recombinant protein was
validated by Western blot and pull-down assays. A DNA aptamer specifically targeting rMBP-
Nectinl was selected using magnetic bead-coupled Systematic Evolution of Ligands by EXponential
enrichment (SELEX). The alffinity and specificity of the selected aptamer Apt-Nectinl-6 were
evaluated by magnetic bead-based ELASA. Nectinl knockdown cell lines (sh-Nectinl-1 and sh-
Nectinl-2) were used as controls to verify the binding ability of Apt-Nectinl-6 to cell surface Nectinl
by flow cytometry. Additionally, the inhibitory effect of the aptamer on on adsorption of pseudorabies
virus to host cells was assessed by flow cytometry and viral genome copy number analysis. Western
blot and pull-down assays confirmed the correct expression and biological activity of the recombinant
MBP-Nectinl protein. Through SELEX, the DNA aptamer Apt-Nectinl-6, exhibiting high affinity
to rMBP-Nectinl with an equilibrium dissociation constant (Kd) of (0. 11£0. 02) nmol and no cross-
reactivity with rMBP-gD, rMBP-S1, rMBP-CD163, or rMBP alone, was successfully screened.
Molecular docking analysis indicated that Apt-Nectinl-6 binds to Nectinl via hydrogen bonds.
Further flow cytometry, viral genome copy number quantification, and virus titration collectively
demonstrated that Apt-Nectinl-6 inhibits PRV adsorption to host cells in a dose-dependent manner.
(P<<0.05). In this study, a DNA aptamer Apt-Nectinl-6 with high specificity and affinity for the
Nectinl protein was successfully screened and verified to effectively block PRV adsorption, providing

a foundation for developing novel anti-PRV strategies.

Keywords: pseudorabies virus; Nectinl; SELEX; DNA aptamer; viral adsorption blocking

% Corresponding author: ZHANG Chao, E-mail: chaozhang@henau. edu. cn

h5F K 9% (pseudorabies, PR) J& i £ 5F K 9% R
7 (pseudorabies virus, PRV ) 5| i) — Fh 2P 5 &
Bl VE AL e, e BT IS134E# R B, PRV fis £
TR T, ARG A R RS 2 R FL 3h
Wy, Hoh DO KR TE M R AL R R
PRV B YL ] 5| B 4 8k B2 U 7 R AN & L
FATHEM A R G AL Kk BTSN % 4™
REMR 45 FR ML T B T R SRR ARk,
PRV B 85 i % 4% 0] 8 H £5 52 8¢ . 2017 4%, K
R IE PRV G 5] Kk R NIR R R B
2019 4%, XA WFSE & B ] S Bom s R $ R
PRV B AW TE M N B XU, X 3 TAE 2 2
TV A B

PRV J& T 96 92 7k 5 Bt (Herpesviridae) , o &
95 25 B (A lphaherpesvirinae) , 5 35 b1 T 45 ¥4 th #%
L DNA A7 AR K HMEEZH 1, BLA 00 1) PR B 41K
BURE 1 AL AL 20 4 5 70~100 F 2 11T, L
Hh 22 /0 10 ROl 88 1 BUE S5 2 5 0 1 A2 T | g ik
FBUFE R o BB A gD J2 PRV Y i
B S RS 1 3 A RS O L 8
5 1 5 40 M R T 32 AR 2R A 3-O- B S BT ER
Nectinl #l Nectin2 5845 &, 2 #E0 S 2 A 4>

Nectinl J& — B )" {Z 73 A T 2 A 5L 3l ) 40 )l
FETHT Y G 9 IR A A A0 FE B O L eI BOA 2
K 5T A B 1Y Al 1 32 A TR BIOPR Ry B K B AR
W B A2 AR AH G 1 1. H AT EIE S8 H O PRV A
HSV (B aliyed 29 15 ) 1Y 3 [6] 524, 2 15 955 5 I B A0
PEA R . WFSE R W], Nectinl i F129 7 £ ) 5878
JLF W] 52 4 BH W PRV X% & F 380 500, i
Nectinl Y s 58 728 Bl Hk DY il B 127 A8 . 35 2 v i 320
PRV (M H#EHT S177 . B, Nectinl 4 1A S 2 B Bt
PRV W B i 3= 200 1 1) o 2 AR AR

% 1R 1 i 1 (aptamer) /& ) Ff SELEX (systematic
evolution of ligands by exponential enrichment) £ A
MR HL B 5E DNA 5% RNA SCFE i % 345 19 — 28
R R S N T EE ALY IR, s ] =
e 25K AT 5 H AR PR BURE A5 A M T
R R R T T AR BAT A R U A e D AR A8 i
R AERE PRI AR OC Y, B2 B T A
B ) 3B 1K N BURG REVR YT S ST R, R B R A N
FHI

B 5% 38 1 4 g @l MBP #7259 Nectinl Jf2 41
it A A, S B A R G R R
IS R4, IF LU O AR 3 4 2k -SELEX £ AR



2 T s 0 Nectin A9 DNA T T2 A 16 % HG T O 3T R 95 55 2 1A &M g % 240 T 110 105 o EL 08T 25k o 981

1 4K 15 BE 9% = 2% R ) L RR 5 M U Nectind 19
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18T Sy F 24 ) R V) Al K2 Al A 8 2 4
A5 B R E TR E R AF; PRV FEBR QXX
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3 23 7 s Ni-NTA 26 F1ZE A HORHE B GenSeript 24
Al HRP ARIC I BE B 26 fNE W [ AR T AW A Al T4
% W W A TaKaRa 2> & 5 B2 A% @2 N V) 6
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1:10 000 (% HRP A ic 6 5 2% FI &R AE g — 90, W6 JF
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F1(Kd 1) .

%S5 M b B rMBP-Nectinl . rMBP-gD |
rMBP-S1.rMBP-CD163 LA J #5 % # H rMBP 43 51
5 NI ERAE 4 Ci 5 i %, BE¥ 5 A 10 nmol-L™!
AW AR R IE FC A, 4K 1 i A HRP bric #9525
FEAZE(1:10 000) , 38 13 ELISA 325 K 00 A [8] & 1 %
i FC R B 25 4 g 1, DA 4 S 1 R S
1.2.8 3 Pk = g0 85 0 W 5 4 F % 4 o b
) e 2w T B Mfold (http://www. unafold.
org/ ) X fiifi 6 3K 75 %) Apt-Nectin1-6 1& B /A& ¥E 4T — 2%
SEAE T, 437 H T BE TR 0 A e T ZE RS54 . Bl
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Table 1 shRNA interference sequence

J& 8 FH 3dRNA/DNA 1E 4 °F 65 6 = 4k 25 0] 45 1
HEAT AL . OB % IE B AR 4R S5 5 4% SWISS-
MODEL [ ¥ & #52 3K 45 (19 Nectinl £ 11 25 4 #F 47 53
T 4 B O R E B A W L B IR A b
AT e Y S A A 8 S 45 A Xk
1.2.9 i =X 40 i R 56 00 1 B AR S An i 25 A Be
# Vero PK15 . BHK21 & 293T 41 i 4% Fl + 24 £L
Mo, B 40 0 A= K 2 249 80 %% Rl JBE I, £ T G i 4
ML Al i . Bl FS A 1 pmol-L ' FAM #5
it 1Y Apt-Nectinl-6 ifi Bt f& , 7€ 25°C## & 1 h, LU
FAM b ic 0 BEHL S A% 1 1R SCEEAE S B X B L 0%
CECE R W O N ol ) D e R i
&, DAPEAG I AR 1 45 B RE T o
1.2.10 Nectinl @& ¥ 40 f & 19 #4 2 5 5 F H
55 iF Apt-Nectinl-6 & 75 1] 5§ 5 1 351590 40 Jif 3% i
Nectinl 2 [1 , i it 2 % NCBI 5 % 1 #% Nectinl
F I CDS X741, #% 11 M 4% shRNA T4t 7 41 (sh-
Nectinl-1 4 sh-Nectinl-2, W, £ 1) , 3 7 & &
pLKO. 1-TRC 18 %5 5 4% & o K H Xho | 1
EcoR T 347 WU U) I % 45 8 2 ks, 7255 e n
T R G (psPAX2/pMD2. G) 4B F , #4% 293T
2 S B0 R A R L WA O RE TR R PKLS 4 A,
A R A e 4 B R

77 40 ML A2 % 90 % il A B2 S L Al Trizol 5 42
HUE RNA, ) 58 cDNA JG #17 qRT-PCR 4
R, GAPDH A WS 3 o DL R B e 1% 0 B
(1 PK 15 20 Jif A A %

i — ¥ sh-Nectinl-1 #l sh-Nectinl-2 4 il %
BT 24 FLAR L B Y MOI=0. 2 i PRV-GFP 5 7 ,
4 °CWER 1 hoe W 5 W B S T 4 % 126 FBS 1
DMEM ZE R, T 37 “CH5 3% 8 h, £l FH Uit =X 40 M A A
D25 S5 BE , 43 BT RSS2 75 5% 1 PRV 1 B 200 .
12,11 o =X 4 B R 50 Uk 35 B 1A 5 240 M % T
Nectinl % H ¢ 5% 45 & ¥ PK15 40 il 432 #b T
24 FLA R A0 M AR K B L 80 % @b A R, 4 il i

# Bk Name J¥31(5—3") Sequence

Nectinl-1F CCGGAGCATCCTGCTGGTGCTATTTCTCGAGAAATAGCACCAGCAGGATGCTTTTTTG
Nectinl-1R AATTCAAAAAAGCATCCTGCTGGTGCTATTTCTCGAGAAATAGCACCAGCAGGATGCT
Nectinl-2F CCGGAGAACGACGGGTCTTTCATTTCTCGAGAAATGAAAGACCCGTCGTTCTTTTTTG

Nectinl-2R

AATTCAAAAAAGAACGACGGGTCTTTCATTTCTCGAGAAATGAAAGACCCGTCGTTCT
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A 1 pmol-L ' FAM #5 it i) Apt-Nectin1-6 i it #4
M & 1 h, LL sh-Nectinl-1. sh-Nectinl-2 4i s A &
FAM $5ic (I BEHL SCPE R X IR 4L . 0% 5 45 a5 1
it 2 4 B A A I 2 S B, LSS UE Apt-Nectinl -6 /&
T4 5 M 45 5 40 i 3R 1T 1Y Nectinl 25 11 o
1.2.12 38 P 1A 20 Bf 25 1 A DU R VEA i E A
XoF 41t 4 25 M VE D L 8 PK1S I Vero 40 il 32 #0096
UM, 5 40 MR K 60 % ml A BERE, 2R B A O,
3.5.7.10 pmol-L '# Apt-Nectinl-6 i& Bt {4 , /¢ )5
TE25 M4 CHRMT4ME Lh, M55 1%
FBS ) DMEM 45, 4k 2235 5% 16 h, % 8 CCK-
8 i M ik 7 & Uk B 5 #: /E (Beyotime Biotech,
Beijing, China) , £ 37 ‘CW¥¢ & 3 h )& , FH B b5 X 7
450 nm P T EIBOROG A , PEAL 40 ML
1.2.13 55 Uk e A %5 2 W B 18 35 40 A Y 52 e
4 PK15 1 Vero 40 i 43 il # Fh T 24 L Al rh 85 5%

AR, B EUS A 0.3.5.7 pmol- L' FAM #5
ic 1Y Apt-Nectinl-6 i BC {4, H- 1% & FAM bric (1 fifi
BLSCIE R MR R . 25 CIEE 1 h 5, A MOI=
0.2 PRV-GFP 8¢, T4 ‘CWEE 1 h 58 WM 58 &
W . B 98 & 1% FBS B9 DMEM 4 £ ¥ , 78
37 CHRAF T AR R 37 8 ho A UL =X 40 g A G I 2%
SR B , PP 8 FC AT 25 W B A0 i 1 5

$2 45 38 38 9 7 ik TR 2 D0 K0S ) A 4R 1 BEL
Wi e JH . B PK15 1 Vero 40 il 42 50 T 12 FLA P, 1%
FE I BUE LM A 0.3.5.7 pmol-L ! Apt-
Nectin1-6 3 Fi 4, 15 & Bl AL SC PR Ay B o4 % . 336 i
AT AL B, A MOT=0. 2 ) PRV -QXX J5 i T
4 °CWEHE 1 h, 32 BUR T DNA S K4 . FIH PRV-gH
S5 DR b o TORE R AR S 51 (3R 2) HEAT 90O E i
PCR, R FH 46 5% 7 5 32 00 2 5 o o5 2 32 R 41 5 DL
B, DT VT4 3 T AR ) 9 75 W o6 2o % 1 4000 i

g E — A G I 3 A X AR B A R
¥ PK15 Fl Vero 4 il 422 F T 24 FLAR , 35 3% L OJF 3T
R , # bR e BE VS i Apt-Nectinl-6 i Bt 44 , Bt Bl
SCPE R BRI, IE LR TALEE 1 h S, i A MOI
0.2 PRV-QXX #EPk, T4 CUHF 1 h, Bl Jm 5546
1% 1% FBS f DMEM 4 #53 , T 37 ‘C4k L2 15 37
24 ho 28 = UK VRE0AE PR 2R A0, 5 000 romin ' B
> 10 min, WA BV WRAE R BERE L o B Vero 20l
FER T 96 LAk L B IR R . KR EEAE R 10 'R
107 "B £ LA DMEM i B, AW B 8 M E &
Lo FEIFBEFE, A 100 pl # Bk 20, 37 °C

W BE 1 b5 FE R E EE W, AN 120 FBS M 4E R -
Ak L35 FR 29 5 d, WS 20 ML 22 (CPE) 1B L, id s’ 4%
i BB~ CPE BH L%k, Jf#% Reed-Muench i 115
7 TCID-.

x2 BWEESIMFT

Table 2 Absolutequantification primer sequences

# %K Name J¥511(5'—>3") Sequence
PRV-gH-F CTCGCCATCGTCAGCAA
PRV-gH-R GCTGCTCCTCCATGTCCTT
2 % R

2.1 EHERNEBIILEE

B AIE pET28a-MBP-Nectinl J2& 7 4 £ 1§ 3,
K BamH T #1 Xho T XUEG VI 5 3547 BR ] 1 i D)
IR UE, g5 R 1, ) 3k45 930 bp M H B 454, 5
A KN —2

bp M 1 2 bp

5000
3000
2000
1500

1 000

750 930

500

250
100
B pET28a-MBP-Nectinl 5 41 i 47 , 78 37 ‘CH V] 3 h; M.
DL5000 DNA A 53+ B AR #fE 5 1. Bam H 1 f1 Xho | X
WD) 2. AREGUI X M2
The pET28a-MBP-Nectinl recombinant plasmid was digested
at 37 °C for 3 h; M. DL5000 DNA marker; 1. Double
digestion with BamH | and Xho | ; 2. Uncut control
E1 pET28a-MBP-Nectinl & 48 J #i B Y1 38 i
Fig. 1 Verification of the pET28a-MBP-Nectinl recombinant

plasmid

2.2 rMBP-Nectinl EE R IRZEEH MBP B4 {t
REE

F M NI-NTA % 2 Fr i gl ik 5 R s
rMBP-Nectinl & . SDS-PAGE Fi il 45 5 &
7N, 7E 80 ku i B A4b BB — 3 M A H O &
(Bl 2A), Bf)E % H MBP Hi&%f rMBP-Nectinl &
[ K& rMBP 2 H #3517 Western blot 28 52 , 4% ¥ Y8 1 3
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ST EMEHENS H &AW (F2B) ., E—Lf
JH Nectinl Hii &%} 4646 19 tMBP-Nectinl & rMBP &
H T % E 5500 B MBP & [ A1 1, Nectinl $i &

Pull-down i 36 ¥/ H 5 PRV R B 10 45 5 68 11 o
Western blot 45 3£ I 75 , rMBP-Nectinl & [ fE 9% 45
S5 4 PRV R 72 BURL (18 2D) , 38 W AT 46 4k 1)

BE 45 S IR 3 rtMBP-Nectinl 2 11 (& 2C) . rMBP-Nectinl i [T HA R AF 19 AE 92 10

R IE rMBP-Nectinl 8 H B9 A= 91 2# 1514, % H

A R B e > D RN
F 6}\‘5{ R )

kn TR ku ¥ 3 ku s\ﬁaé\% ki 33

140 = 140 140 * 140

100 == 100 o 100 w' 100 * - <« ¢gB
75 S 75 75 ¢ 75 §

60 e 60 8 60 = 60 =

5 = - 45 > 45 - 45

30 . 3 - 35 - 35 -

A. 4L 19 rMBP-Nectin1 (80 ku) Al tMBP (45 ku) % 114 SDS-PAGE 43 #7 ; B. i F§ MBP #.47 %f rMBP-Nectinl Fl rMBP &
9 3 1T Western blot 28 %2 ; C. i F§ Nectinl £ #i % rMBP-Nectinl fil rMBP & 1 # 17 Western blot % 5% ; D. ¥ 4li 1k i tMBP-
Nectinl 2 15 @ BRTE 4 CHER 7, A PRV fi 3 WL 5B &, LT Pull-down J5 4 38 PRV J 2 , rMBP 2 17145 Sy X [ il 1]
gB B4 1T Western blot % 5E

A. SDS-PAGE analysis of the purified rMBP-Nectinl (80 ku) and rMBP (45 ku) proteins; B. Western blot identification of
rMBP-Nectinl and rMBP proteins using an anti-MBP monoclonal antibody; C. Western blot identification of rMBP-Nectinl and
rMBP proteins using an anti-Nectinl polyclonal antibody; D. Purified rMBP-Nectinl protein was incubated with magnetic beads
at 4 °C, followed by incubation with PRV overnight for Pull-down assays. rMBP protein was used as a control. Detection was

performed by Western blot using an anti-gB monoclonal antibody

B2 rMBP-Nectinl firMBPEHM A RLETE

Fig. 2 Purification and identification of rMBP-Nectinl and rMBP proteins
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A, qPCRAGZI B AL 4520 . PeIRES 4 58 SCF (S0 (0) 55 84 SUE (6 (1) VB 1258 SO (B (1) 35 13 48 SO (Wi () 1R A AR, it
T qPCR, BEHL SO (R WE €4 ) Sy X B, 23 BT HJ R 1 L il 28, 0 0 U e o vy, SO S R VBRI 5 B i SR Al AR AG T 'y B 45 2R . T
FAM BRI B Y14 19 55 4 58 SO (R () (58 8H8 SCHE (RS (1) 5 120 SO (HE (8 5 L3 SO (L0 68 SCPE RN BB AL SC P (TR B¢
) CKE Y 5G 7 Wy i A A IS L 4300 5 Nectind -#E BRI & (8 25 100 BRAE S %) 1R

A. gPCR analysis of library enrichment. The 4th-round library (green) , 8th-round library (brown) , 12th-round library

(yellow) , and 13th-round library (light blue) were selected as templates for qPCR, with the random library (dark blue) as the

control. Melting temperature curves were analyzed, where higher melting temperatures indicated lower library complexity. B.

Flow cytometry analysis of library enrichment. Libraries from the 4th round (light green) , 8th round (orange) , 12th round

(blue), 13th round (red) , and random library (dark green) were amplified using FAM-labeled primers. The amplified products

were prepared as single-stranded DNA and incubated with Nectinl-conjugated magnetic beads, with blank magnetic beads serving

as the control

3 qPCREFRARARNFIEESEEEERBRL

Fig. 3 Analysis of enrichment efficiency by qPCR and flow cytometry
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Table 3 Candidate aptamer sequences
I 0
4 Bk Name JF31(5'—>3") Sequence /%
Percent

Apt-Nectinl-1  AGTTGACGCTGGTGTGGGACCATCGTGACAGCTATGACTGCCTTGAGTTAATA- 38.54
TCCGTGGTCAATCTGCGTGCGTCCAGT

Apt-Nectinl-2  AGTTGACGCTGGTGTGGGACGTCTACACCCCAGGGAATGCAGACCCCAGGTGG- 17.70
CACAGTATCAATCTGCGTGCGTCCAGT

Apt-Nectinl-3  AGTTGACGCTGGTGTGGGACATGATTGTCGCCGTCTGAGGCCCATAGATCCGC- 9.37
AGGATGATCAATCTGCGTGCGTCCAGT

Apt-Nectinl-4  AGTTGACGCTGGTGTGGGACGACGACGATAACCCCAGGAATGCAGCCCCAGAG- 9.37
TTACCGTTCAATCTGCGTGCGTCCAGT

Apt-Nectinl-5 AGTTGACGCTGGTGTGGGACCATCGTGACAGCTGTGACTGCCTTGAGTTAATA- 8.33
TCCGTGGTCAATCTGCGTGCGTCCAGT

Apt-Nectinl-6  AGTTGACGCTGGTGTGGGACCGACAAAATACAAGGTTATTTTTGCATCCGTCT- 7.29
GAGGATCTCAATCTGCGTGCGTCCAGT

Apt-Nectinl-1 Apt-Nectinl-2 Apt-Nectinl-3

Apt-Nectinl-6

Nectinl-beads

beads

Nectinl-beads

beads

00 pm

HCF AM FRic i 5 28385 BC AR 5 Nectinl B ZREF 1 h, LRSS & Nectind B 8EERAE g 05 B8, 58 1 5O 12 U WL 4% 4% 4 1 Bk ok
[ SR ER=

FAM-labeled candidate aptamers were incubated with Nectinl-conjugated magnetic beads for 1 h, with magnetic beads without
Nectinl serving as the control. Fluorescence signals on the surfaces of magnetic beads were observed under a fluorescence
microscope

4 (REZBIEEAE S Nectinl 2SR

Fig. 4 Detection of binding between candidate aptamers and Nectinl-conjugated magnetic beads

Nectinl-6 41 (1 2¢ St 58 B 3% g 25 & F Bl ML SCE B4 JF 45 45 40 M0 22 1 1Y) Nectinl 25 o 32— A5 X%F 35X U Fifp
XFHEAH (E 7A) , $2 78 Apt-Nectinl-6 8 1% A 2015 5] 41 H >k PR 1Y Nectinl & 3% g Jy 41 17 1) U5 1 B X6 43
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A. R H G BE ELISA 35 Kl Apt-Nectinl-1, Apt-Nectinl-5 fil Apt-Nectin1-6 5 rMBP-Nectinl . rMBP-gD .rMBP-S1.tMBP-
CD163 J rtMBP & 1 1 45 A Fe 51 5 B. R BEER ELISA 35015 Apt-Nectinl-6 5 rMBP-Nectinl #9355 F1 77, 1153 - i fig 55 % 4L
(Kd)

A. The binding specificity of Apt-Nectinl-1, Apt-Nectinl-5, and Apt-Nectinl-6 to rtMBP-Nectinl, rMBP-gD, rMBP-S1,
rMBP-CD163, and rMBP proteins was evaluated by magnetic bead-based ELISA; B. The affinity of Apt-Nectinl-6 for rMBP-
Nectinl was determined by magnetic bead-based ELISA, and the equilibrium dissociation constant (Kd) was calculated

ES5 REZBEBRMES Nectinl EAMHRERFEN NG

Fig. 5 Specificity and affinity analysis of candidate aptamers for Nectin1 protein

\

et | 4

Apt-Nectinl-6
AG=-77.15 kJ-mol™!

A. Apt-Nectinl-6 & BC A B9 — A5 BN 25 2R 5B, Apt-Nectinl -6 3 LR (2% (4 ) 5 Nectinl 2 5 (B () B9 70 7 XHESS R, B0
M 2 R T8 Y B

A. Predicted secondary structure of the Apt-Nectinl-6 aptamer; B. Molecular docking result showing the interaction between the
Apt-Nectin1-6 aptamer (green) and the Nectinl protein (orange), with yellow dashed lines representing hydrogen bonds
Bl 6 Apt-Nectinl-6i& FEH) ZREHI TN K 5 Nectinl EEH S FXFTEZES

Fig. 6 Secondary structure prediction of Apt-Nectinl-6 aptamer and molecular docking analysis with Nectin1 protein
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A. R H FAM %¢ Y6 ric 19 Apt-Nectinl-6 235l 5 Vero . PK15 . BHK21 £1 293T 40 il JL 7 & , DL BE AL SC 6 1y B v X BE 4, i =X
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MEGA6 # A 2E 47 [FIE P 581, 55 Apt-Nectin-6 25 A 19 04 7 2 3 7R 0 4 20 6 5 HE B R

A. FAM-labeled Apt-Nectinl-6 was incubated with Vero, PK15, BHK21, and 293T cells. A random library was used as a

negative control. Fluorescence intensity was analyzed by flow cytometry to evaluate the recognition ability of the aptamer for cell

surface Nectinl. B. Sequence fragments of Nectinl derived from pig, African green monkey, hamster, and human were analyzed

for homology using MEGAG software. Conserved amino acid residues potentially involved in binding with Apt-Nectinl-6 were

highlighted with red boxes

El7 Apt-Nectinl-63& B & X & 7 £ 1 3% T Nectinl & 5 AR 5l B8 /1584

Fig.7 Validation of Apt-Nectinl-6 aptamer recognition of cell surface Nectinl in multiple cell lines
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Nectinl-1 1 sh-Nectin1-2) , UL GAPDH i W Z 3K, ffi H qRT-PCR K I Nectinl mRNA 323k K, AR5 YL 4 Ha 1E R 25 H X
WS B K SO 5 PRV-GFP7E 4 “CA M T 1 h ot s 35 W, Bl JS 34600 & 100 FBS i DMEM 4ER#, 75 37 °C .50 CO:
FeAF T KT 8 h, Al i 2 A0 i AR A I SO B, IE R PKLS 41 AF b X6 I C. FAM AR IC 9 Apt-Nectinl-6 43 51 5 IE % PK15 &
w6k 240 L (sh-Nectinl-1/2) L0 &, BEALSCI%E 15 PK1S 40088 & 15 g B 18X JE 3 s L AR K U 45 43 BB g o o, P<<0. 001
A. Construction of Nectinl-specific sSARNA stable knockdown PK15 cell lines (sh-Nectinl-1 and sh-Nectinl-2) by lentiviral
transduction and puromycin selection for 24 h. Neczinl mRNA expression was detected by qRT-PCR, using GAPDH as the
internal control. Untransfected PK15 cells were used as the blank control; B. Cells were incubated with PRV-GFP at 4°C for 1 h
for viral adsorption, then cultured in DMEM containing 1% FBS at 37 ‘C with 5% CO for 8 h. Fluorescence intensity was
analyzed by flow cytometry. Normal PK15 cells served as control; C. FAM-labeled Apt-Nectinl-6 was incubated with PK15 and
shRNA-Nectinl-1/2 cells. The random library incubated with PK15 cells was used as a negative control. Binding ability was
assessed by flow cytometry. ***. P<C0. 001
B8 Nectinl 5UR, PK15 4 il B9 #3 2 & Apt-Nectinl-6 iE Bt 4 iR 5l B8 71 B 45 R M I8 E

Fig. 8 Construction of Nectinl-knockdown PK15 cells and specificity validation of Apt-Nectinl-6 aptamer recognition
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A, AR (0.3.5.7.10 umol-L-") 19 Apt-Nectinl-6 4b ¥ PK15 Hl Vero 40 i1 )5 , 5 T CCK-8 B A6 I 40 1 16 7 , 34 38 I 445 114
0N R 5 B I 2 A0 AR S D A Ak B PRV OB HE PK15 1 Vero 40 i A4 5% i, 43 0 466 22 B O BE 915 C. R A
qPCR J5 ¥ Hor 00 20 i V% B 95 2 5 1) i 81 2 9 DU K, 3 40 3 I 1 BEL B PRV B RO RCR s DL IR IS 24 h i £ 40 B3 R T
T CIDs, ¥4 8 3095 25 3 L , 9 — 25 70 B 3 T M X0 2 S ) B9 0 AR o ns. 2253 R 35 5% P<T 0. 055 #*. P<C 0. 01;%#*, P<<
0.001

A. PK15 and Vero cells were treated with varying concentrations (0, 3, 5, 7, and 10 pmol-L-") of Apt-Nectinl-6, and cell
viability was assessed using the CCK-8 assay to evaluate cytotoxicity; B. The antiviral effect of Apt-Nectinl-6 was analyzed by
flow cytometry, detecting PRV infection in treated PK15 and Vero cells; C. Quantitative PCR was performed to detect viral
genome copy numbers after PRV adsorption, evaluating the aptamer’s ability to block virus attachment; D. Culture supernatants
were collected at 24 hours post-infection, and viral titers were determined using the TCID;, method to further evaluate the
inhibitory effect of the aptamer on PRV replication. ns. Not significant; * . P<Z 0. 05; ** . P<Z 0. 01; ***. P<Z0.001

9 Apt-Nectinl-6 & B {4 i 28 B 55 14 55k S 2% % 2 B 6% TR B AL BT 38 R

Fig. 9 Cytotoxicity of Apt-Nectinl-6 and its blocking effect on the adsorption of virus to cells
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4 & #®
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