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Characteristic analysis and eukaryotic expression of Aedes albopictus saliva protein Alb-AG5-3
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Objective  To investigate the structural and functional characteristics of the saliva protein Antigen5-3
(Alb-AG5-3) of Aedes albopictus,and to express Alb-AG5-3 protein in Drosophila S2 eukaryotic expression system.

Methods Antigen5-3 sequences were extracted from NCBI database by homologous comparison. Specific primers were
designed according to the reference sequence of the secreted protein Antigen5-3 gene (GenBank: AY826105. 1),and the
full length of the gene was amplified from Aedes albopictus. After sequence comparison,the National Center for Biotech-
nology Information (NCBD) ,the protein analysis expert system (Expasy) of the SWISS Bioinformatics Institute and the
online bioinformatics software SignalP, TMHMM, SOPMA, Swiss-Model and AlphaFold were used for bioinformatics a-
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nalysis of the protein. The total RNAwas extracted by Trizol method fromthe whole body of the female and male Aedes
albopictus and the sugar-feeding and the blood-feeding female mosquitoes salivary glands. Relative expressions of Alb-
AG5-3 were detected by qRT-PCR. Using the cDNA as template,the Alb-AG5-3 coding region except the signal peptide
was amplified specifically. The PCR products were purified and then ligated to the insect eukaryotic expression vector
pMT/BiP/V5 to construct eukaryotic recombinant plasmid pMT/BiP/V5-Alb-AG5-3. Therecombinant plasmid subse-
quently transferred into Drosophila S2 cells. 500 pmol/L CuSO4 were used to induced express the recombinant protein
Alb-AG5-3. The cell supernatant was collected and the V5 expression label was identified by Western blot. The recombi-
nant protein Alb-AG5-3 was purified by nickel column affinity chromatography. Results  Bioinformatics analysis
showedthat the total length of CDS (Coding sequence) region of the gene was 768 bp,encoding 255 amino acids. The sec-
ondary and tertiary structure prediction showed thatthe protein was dominated by random curl and alpha-helix, with the
classic PR-1 domain of CAP superfamily. The gene encodes a secretedprotein with strong hydrophilia (GRAVY :-0. 864)
and richin cysteine. The expression of Alb-AG5-3 mRNA in female mosquitoes was much higher than that in male, and
significantly down-regulated after blood feeding. The eukaryotic expression plasmid of pMT/BiP/ V5-Alb-AG5-3 was con-
structed and the eukaryotic protein was success{ullyexpressed through the S2 expression system of Drosophila. The puri-
fied Alb-AG5-3 with nickel column affinity could be detected by the V5 labeled protein antibody by Western blot.  Con-
clusion Aedes albopictus Alb-AG5-3 eukaryotic plasmid was successfully constructed and the eukaryotic protein Alb-

AG5-3 was expressed in Drosophila S2 cells. A single Alb-AG5-3 protein was obtained after affinity purification with nick-

el column forsubsequentanalysis.

[Key words]

I SCH IS SRR U P 80 2 U5 T AR B 3R AR
I M B BB RO A 2 R I AT T e Y AR
TR . U I 2 A AR DA B SO AT b XL {HL
FHIE PSR L AT o A Bk 7E R Ok 28U
DA A0 L 0 U e T e A R i k2 T
I 51 A Rz Jok A3 2 b s JR R k4 B 1k R 4R S IR S
B S G ER B RY  x Rh R R T R A M SR
SIS . WIS K B IO VAR 4y 0 T 5 | A
L B 31 AT L L R 4 AL A G g A B A o I
WEE, HR. T A R L R A R Y
B R B (L 4 R 22 B0 R R B D) BB S
iR

Antigen5 1 K & & T CAP & 1 8 K 1% 1 1
B —RE R AR 1Y 43 W R [ (cysteine-rich se-
cretory proteins, CRISPs)"*', CAP & B EE 1z
O3 A 22 A 0 R A 2H 20 43 0 8 i 2L Bl R A e
BEVR 19 I3l 0 M VR S AR ) 0 W AE T FL B P iR
Bl fir 44 Jy CRISPs 25 1 K5 AEAH YR N 24y Pr-1
IR AEAEME Ll P A S P B FR A Antigen5 S
W BIH RGN Ik, 56 Tl EL sh ¥ CRISPs # B 5% 3
B ALENE B RGO Al A DA BN 2 N i )
S, miEAENFLEh Y b, Antigen5 L BE &
PR 7 R P s B 78 I DB 3 2 — s AR R TR R
WP AR E A 2" A g T
TS RO . 7 i 7 I VR R CRISP ik B B
Al P Na ™K' Ca® M A IR 1] 238 18 & 4%
BEL T 15 3 5 48 E B0 f 1

Aedes Albopictus ; Alb-AG5-3;eukaryotic expression;inflammatory cytokines

ARSI AT ITE A 2 D ik AR E T 8
P g M I AR (SED 5 W% 1 (BF) Ji5 M IR 2 3, 80
P Lo o B e 3 J 25 B R T 2 AR R 26 . g
B sy prax 2 22 iR L R H P — R B 2K
5:1181) 5 Genbank 444 & Antigen5-3 & |4 (Ac-
cession No. :gi56417472) [A] P& , I 76 W I 21 25 A 3%
R VANY DR O 2 A P R A U 3 4 L O AT
AE 23X 1 EALMA ™ A JE R E B e, il XF NCBI
H SR Antigend 8 F M5 AT R LU XS 70 B, K B
LRGSR E B LA 4 4 HH YRR
AR AT A 5T N C 0 3 19 E S0P B0 Anti-
gen5-3(Alb-AGS5-3) 8 1Y 70 7 45 M HEAT A= ) 1 B o
XM S FEAS N LA 3 S0P I I A e A SR8 1 OO LA
KW LA JE A mRNA 3Rk & ;38 o R b JA SRk ik
RERIFAARG A TG EA Alb-AG5-3 HH .
#H—E K Antigen5-3 & 1 K Antigend & 1 K & 1E
WS Y T 1 ) B8 b FEXT A T 4R T S Bt

MEERE

1 ##
1.1 SBsd HKk. BT RAfmE  HoH B
PR CRIA) B 2R B 5 A8 22 T b X 3 S0 i 4
B, S A SR O A SR = A AR . ICR /MR 5t
MER KL shY O $Edt, Escherichia coli DH
Sa A S8 % R AF , pMD-18T Vector &K1l T H A
TaKaRa 24 &) s pMT/BiP/V5-HisA # &1 T € E In-
vitrogen 23 w) 3 SR S2 4 g W T b i 4 40 % L OF
H A 52 0 2 DR AT AR AR



Journal of Pathogen Biology

2023409 H 55 18 &% 09 1
Sep. 2023, Vol. 18,No. 09

« 1041 -

1.2 ZXAAME  PrimeScrip ™™ RT reagent kit
with gDNA Eraser,TB Green Premix Ex TaqTM 1,
Bgl Il .Not I B4 PN Y] B » Gel Loading Dye, Purple
(6X),Ex Taq ,T4 DNA %M, DA K DNA & [\ ik
KA BT H A TaKaRa 23 7] 5 25 N 75 2 R4 B
WA &R W T 3£ Omega A #); Trizol fl X-
tremeGENE HP DNA Transfection Reagent I F 3¢
[ Thermo Fisher 23 1) ECL Ak 2% & 646 i 1 7 &
T E E AW FHECA BR 2 F 5 Schneider S 4 i 15 7%
FEAG A4 1L 7 (FBS) I T 3% [& Gibeo 2% H 5 Anti-V5-
tag pAb-HRP-DirecT 4 F H 4% Medical & Biological
Laboratories 2\ & ; @8 1§ % (10 KD) Iy F 35 [E Millipore
4v7l s His » Band  Purification Kit % T 2€ [E Merck
o). PG E 5 PCR UR 2 Y BE BUIR & 48y 36
BIO-RAD /&) 4 7= PCR ¥ 3 {X & 7% [E] Eppendorf
A E A MCO-17TAT 40 B 2 4608 T H AR =982
H s HFsafe-1200 A= ) & 4 H5 W) T 75 W6 07 e i A KR
23 H) s Allegera 64 R ¥ U5 3 2.0 HL 4 26 [ BECK-
MAN 2w 457

2 FiE

2.1 GuUFEeg e SO IR A0 NI RE (25£2)
CLAHXTMERE (75£5) Y0 G AU 14 ¢ 10(L ¢ D).,
T~ IV i &)y BUR P A R MR 5% L ISR T 10 20 19 Ml 7K
IR,

2.2 Gt e MMEERZ IR (G
1181 JF ¥ 7 GenBank %% 3% J& 1 i 47 tblastn [ X,
T U 5 (AY826105. 1) fF 2 2% F 5. % A
Primer3 347 1 4 g 15 X 7 51 (19 51 9 Alb-AG5-3-
F1 ( 5-TAATTCAGCTCCTTCCTTCGGG-3") #
Alb-AG5-3-R1 (5'-TGGGTTTGATAATCGACTGC-
CA-3D), MEFEE AN T H 2 500 TR 53 9 3 14 51
Wi o 90t 7 1 PCR 51 I Alb-AGS-3 1) & ik
. 951 % Alb-AG5-3-F2: 5'-CCAAGCATGGTGG-
GATGAAC-3";  Alb-AG5-3-R2: 5'-TTTGATA-
ATCGACTGCCATTGC-3", R 4 ftix RPS6 3
Hohwm i S RE, 519 RPS6-F. 5~ GAAGTT-
GAACGTATC GTTTC-3"; RPS6-R: 5'-GAGATG-
GTCAGCGGTGATTT-3'. FLA% 2 3k Jii KL A4 22 51 4
B A AEAE T IR L &R+ JF 7R BiEm b Bel 1l
il U1 437 55 CAGATCT) . R i Jin b Not I i 9] i #i
(GCGGCCGO) L Fe i # i 1 (AC) P51l 514 Alb-
AG5-3-F; 5'-AGATCTAAAAGTAAAGACTACTG-
CAGTGC-3"; Alb-AG5-3-R: 5-GCGGCCGCACAT-
CACACAACGATTTGTAAG-3', 3l ¥4 T W
AR CE#E) AR RS .

2.3 Alb-AGS-3 AH % B X &K 5 6 KT R LD

28 F 50 LU SUP O B RNA 0 4% 5% 1 cD-
NA REH, F Alb-AG5-3-F1, Alb-AG5-3-R1 KB ¥)
PCR §"3 Alb-AG5-3 (w5 X 4 K 55, 4 1% 55
W B Je P R I S R LA, 7 2 pMID-18T o [t 25
A PCR %58 B K /N IE B 14 B0 5 By o >R AR
WG BAE L 84 Expasy H ProtParam 43 #7 &
5 Alb-AG5-3 & [ 19 ¥ AL P J5i , Conserverd Domains
Sy ¥ Alb-AG5-3 3 57 25 4 38 ; Protscale # 4 4> #7
Alb-AG5-3 % M 3 B /K P 5 SignalP 43 #7 Alb-AG5-3
EHE MG S TMHMM 20 Alb-AG5-3 # A 1B
R 2 As . Rl ExPasy H11) SOPMA 43 #7 Alb-AG5-3
A s 35 ] SWISS-MODEL F1 AlphaFold 4y
Br Alb-AG5-3 1 = RZ5H .

2.4 Alb-AG5-3 mRNA &k o4 FEHLES S HER
S ICHE I 5 A i 45 5 H, Trizol 25 4@ HURE I i
RNA 3 3¥ 55 5% 4 cDNA, L Alb-AG5-3-F2 f1 Alb-
AG5-3-R2 Ry 5| ¥l 175 g 7t PCR,RPS6 FEHAEh
N2 BE TR R D ) S0 G M e 5 e Alb-AGS-
3SmRNA [P FEXT K L. [ i AL 3 B0 A i f5
(0 ) 5 HESMEYE TS U 10 1, 43 B8 M R 32
B RNAL R R Alb-AG5-3 mRNA {4 41 %f 2% 35

L

H o
2.5 Alb-AGS-3 eyt DL Alb-AG5-3-F,
Alb-AG5-3-R 514 . DL HE B L cDNA Sy 524k 47 4%
Alb-AG5-3 JEH BR 15 5 BELASM CDS 751, 1% 35 g
W B i P UK S H O R BE. YIRS IRl R Al Ak B W A
B, 5 pMD-18T 8k 4 CERL K. EH ik ®
JEZ 40 E. coli DH 5a . il ATJE Amp ™ 9 LB i
R TR RS 1 h 5T &A Amp HidEM LB
BIfAFAR 1,37 CHEFR 12 ho ik ey KIE5R e
HE1T PCR %78 . 2 %8 R B R /IN IE ff 17 B0 v o 42
& Amp PirEm 5 mL LB KRR REE R R K
BrgR 12 h WS B Bl 4R TORL, i 44 O pMD-18T-
Alb-AG5-3,
2.6 pMT/BiP/V5-Alb-AG5-3 A4 £ ik Rkt # i
pMD-18T-Alb-AG5-3 Jii #r il | Ht B A% & 3k 48 14
pMT/BiP/V5-HisA 735l fdi J] BR il ¥4 P U) Bl Bel 11 .
Not [ #:47 S EF Y] )5 i A Gel Loading Dye #il Purple
C6 X ) HEAT 1 %0 35 B U5 I FRL K 43 A7 o 7F 1E 8 07 5 D) IE
Ml B i R B o B Il i ) 6 2 Sl Ak B i 5 B A
A& 7E T4 DNA B4R EGVE T & 35 0 g 3R 8 2k
HAL® E. coli DH 5o TP R EEFR (37 CHE3E 12
h) . Peik F e BT PCR %€ . i BER /N IE B 1 L 5
B Z2 FE A2 R R 23 R S 0 JE i 1 5 e 1 ¢ 100
PR EIE Amp ' 19 50 mL LB R iAS: FR 5 i K 85 5%
12 h, SR A P 200 TR $2 B0 R 6 4 s 31 Bk



1042 -

Fik iR pMT/BiP/V5-Alb-AG5-3, f Ml ¥k FE J5 43
B ARAFT-80 CHH.

2.7 HAHkixEFa Alb-AGS-3 EF @ g S2 410
& 100 FBS iy it it 78 85 % 2k (SDMD #£ 28 C 15 5%
0 AR Y 90 Vo, Wi BRKE 7% 3k AR AR IRHT LIS L i 4R
00,1000 r/min(E 242 14 cm) B0 5 min,
i PR i G R R A O R R 4 % B & 5 X
10° A /mL & . W5ETE 6 fLAh &AL A 2 mL ¥4
Fr 3k F T ¥ 5 I DL AL 200 pL imAE 6 FLAR
b BRI RE S 0 20 B AT 1 A0 M AR K B s AL D
70 % B I bR e g o % e DL AL 200 pL SDM K 3%
H:.2 pg pMT/BiP/V5-Alb-AGS5-3 B kL6 L (5 Je
ik 7 X-tremeGENE HP DNA Transfection Reagent
Hl R G W R GRS /B 30 min J5 N AF] 6
LB .28 CHiFE 12~14 h, T4y 500 pmol/L Y
CuSO, F L, H 5% 72 h o Bis . s
Alb-AG5-3 M) LW -4 1226 SDS-PAGE #Lik J5
B fd ] V5 FRZEHAR (1 2 3000) 4T Western blot,
il ECL B )51 .

2.8 AMEABRENAIDAGS3 EOWELELER
i 10 ko HIEEH R E LHWRA E 5 mL J5 b
Ni-IDA Agarose # [ 4 fb H:1, 4 % 100, 150,
200,250,300 mmol/L Bf M ¥k W63 11, 5 AR 4 Pk
FpEE VR B R R s v BB, LA o Wash Buffer 13k
JUR VR K s f) Fe AR B L ] 1 X PBS Bk 10 ku
PR R BRI PEE Md RRER 3 K AR A
o 2 1 A e B S PR 10 ku R AR R
w452 1 mL, H SDS-PAGE f1 Western blot X%
FIAEai g 00 . 2l 4k 8 0 e Wk B S ) %6 B A 50
mL . f#+4T-80 C,

2.9 GitFaoa iRV T s £oRL A
FOBER IS FEAS ¢ #5595 . P<<0. 05 Oh 22 A Ge it

# =X

1 AIb-AGS-3 EREMEEFENT

1.1 Alb-AG5-3 AR A E G e BAER KW
Alb-AG5-3 £ CDS X751 4 768 bp, 4if 255 4>
FILR .4 525 % )7 5] (Genbank: AY826105. 1) H X,
—3ME N 100% ., FIH AW E B F LK TM-
HMM 734 Alb-AG5-3 & [ 1 #5 58 45 1, 25 1 BoR
Alb-AG5-3 T X 18 (& 1A), FF SignalP i
EEIRALE ., 45 9 R Alb-AG5-3 & 415 5 Bk, 3
5 IKEY )AL AR 20-21 7 s AR R A (&1 1B) L ik
Alb-AG5-3 J& Forb B . H L, B R IR A
HBI PN 21 (7 IR 2 TIT 16 .

ADE: z P’ e T - . "
TR R OR AW F R E 2023409 4518 % 09 W
Journal of Pathogen Biology Sep. 2023, Vol. 18,No. 09

TMHMM posterior probabilities for WEBSEQUENCE
12
!
08
z
H
06
i
04
0.2
o
) 100 150 200 250
wansomirane —— nside cutside
A
SignalP 6.0 prediction: AAVS0577.1_salivary_secreted_antigen-5_precursor_ AGS-3_Aedes_albopictus_
10 { 4T OTHER
1 | =]
| i secspin
03 \ } SeciSPi ¢
i -—c
3 \
Zos
E \
o
|
Lo NNN
MHNVYLL CEYKG SHY Q
» % % P
—

A Alb-AG5S-3 HEHBEBX M B Alb-AG5-3 & A {55 Ik i
B 1 Ab-AGS-3 EEEEXRESHKEN
A Transmembrane region prediction of Alb-AG5-3 protein B
Signal peptide prediction of Alb-AG5-3 protein
Fig. 1 Function prediction of Alb-AG5-3 protein

MATEZLBW T 2455 K L IEFRF
G|, 4R 705 bp, A% 235 AR . FIHAEYE A
FAEL ST Expasy 4387 Alb-AGS5-3 8 1 1Y B4k
PERG ., HAF R R 27. 225 01 ku, JEF %0k 3 739
DA F RN Clios Higa Nugy Oany Soy» B IE R 705 bp, &
BEIR ¥ 235 >, Hob 3 i R (Lys) 30 A, 22 & R
(Ser)23 AN BB A R (Tyr) 15 A~ RE&E R (Asp) 15 4~
AR (Ala) 14 A 2R R (Cys) 12 A, 1F H, fif 5K
40 A~ 7 B HL A7 14 83 R B 26 1, A I R % Rk B
38 AN AFHL AL 9. 06, PR [ . SEAK M ECEBIE -
0. 852, N EIKME R LR . 1E 280 nm 4b AT 6 R AN
55 350, FE AN FL S Wy 21 40 i b 2 22O 1.3 h,
A ERE 42,4540 B T AR EEH A 2).,
1.2 Alb-AGS-3 AR %mEa = =8 %4 FIH
Expasy H' Conserved Domain %} Alb-AG5-3 3 [ 4w 15
B OR ST S5 0 AT W . 25 R R, Alb-AG5-3
EETA MBI CAP R 45 B (B 3), I FEL
T.H SOPMA %} Alb-AG5-3 5 1) CDS % 5 % 111
TGRSR AT BN L TE RN i (o) 50. 2%, a- 1R iE
(h) 5 36, 47% . JEAR4E (e) 5 11. 76 %, B-H 1 (O 5
1.57% (& 4>, F ] SWISS-MODEL } AlphaFold
FEL AT Alb-AG5-3 J& K 4 185 85 11 /) = 2 25 4
BRI, 45 L 0 3 VR 8 T TN ) = 2 5 A A TR R B
AAIE L BI 3 MK o B8 BERM 3 A g SA M. BA
CAP @R 2 W a-B-a = WAL, (B N i
LERI TG A AS ], AlphaFold & 7% H 7 N 35 B A
IN a- SR AE AR 1 SWISS-MODEL i il 76 It 45 14
(K 5).



TR AR R E D F R E 2023409 518 555 09 )

Journal of Pathogen Biology Sep. 2023, Vol. 18,No. 09 e 1043 -
10 20 30 40 50 60 Fﬁiﬁﬁﬁﬁ‘ﬁﬁé PCR ;] Alb-AG5-3 mRNA #H %} 3
KSKDYCSAAY KKTCEYKGEH VGCRPKDFSH YPSCSNQHPK TTSMKSNYKK FTLKRHNELR
70 80 90 100 110 120 LEQ %Em’Alb AG5-3 mRNA fl&ﬁﬂﬁiﬁqjﬂq
NKLASGTMSS THGMFPSAMN MPELKWDDEL AKLAEHNVKQ CTMNHDRCRS TLKFPDAGQN %\%ﬁ iﬁ %‘ [Ev'_j :J: tﬁ TX ( P < 0. 05 ) ( 6 A) R % H:X [& *J%
130 140 150 160 170 180 1] y Vi l“_‘ll\ . S A e o2 B D A
TYYSSWSQKR PKDKTKLIGE AIQAWWDEHK DFYINEVDKY EGQSRGVLHF TAMAVDYQTH ﬂen &ml}a H Dﬁ s E% © RNA * Bj_ < jlﬁiE H PCR 1:ﬂ‘ {)‘J
190 200 - o~ o R B g M 5 Alb-AG5-3 mRNA (R K FBET
VGCATSEYDY AGSGDTFLMT CNYSSWTWMS KPIYKKGRAC SKCKKCDKTY KSLCD iﬁ (P<<0.05)( [z] 6B)
N\ . o

ProtScale output for user_sequence
Hydropath. / Kyte & Doolittle’

2 T

Score
!
i
T

50 100 150 200
Position
B

A EERIE Ab-AGS-3 AWM A ERMAR B HAZKIEK Alb-

AG5-3 EH R B KMES T
B 2 Ab-AGS-3 ZEAHSEBRAMRFERKES

A Amino acid composition of eukaryotic expression of Alb-AG5-3
protein B Hydrophilic analysis of eukaryotic expression Alb-AG5-3
protein

Fig.2 Physicochemical properties analysis of eukaryotic
expression protein of Alb-AG5-3 sequence

CAP_superFamily

B 3 Alb-AG5-3 & B R <F & Mg F
Fig.3 Prediction of conserved domain of Alb-AG5-3 protein

10 20 30 40 5@ €0 70

| \ \ \ | ‘ |
MNSVYLLIAIIVVNSAPSFGKSKDYCSAAYKKICEYKGEHVGCRPKDFSHYPSCSNQHPKITISMKSNYKK
hhhhhhhhhhhhhh hhhhhh eee eeeehhhhhhh
FILKRHNELRNKLASGTMTSTHGMFPSAMNMPELKWDDELAKLAEHNVKQCTMNHDRCRST LKFPDAGQN

hhhhhhhhhhhhhhtt hhhhhhhhhhhhhhhhhhhhhhhhee
IYYSSWSQKRPKDKTKLIGEAIQAWWDEHKDFYINEVDKYEGQSRGVLHF TAMAVDYQTHVGCAISEYDY
eeee hhhhhhhhhhhhhhhhhh hhhhhh eetceeeee
AGSGDTFLMTCNYSSWTWMSKPIYKKGRACSKCKKCDKTYKSLCD
eeeeeee eeet hhhh
SOPMA

Alpha helix (Hh) : 93 is 36.47%

3¢ helix (Gg) : o is 9.80%

Pi helix (Ii) : © is ©.08%

Beta bridge (Bb) : @ is ©.00%

Extended strand (Ee) : 30 is 11.76%

Beta turn (GEE): 4 is 1.57%

Bend regien (Ss) : e is e.ee%

Random coil (Cc) : 128 is 58.28%

Ambiguous states (?) : @ is ©.00%

Other states 5 8 is ©.ee%

TE e MMM ¢ o B Ml sh o o BB BE s e AT ARG
4 SOPMA &l AIb-AG5-3 EBZREH
Notes:c random coil; t b-turn; h a-helix; e extended strand
Fig. 4 Prediction of secondary structure of Alb-AGS5-3 protein by
SOPMA software

2 AlIb-AGS5-3mRNA EBH YR E PR RIEDH

PRI S H e F1 SU ISUHE S M ORR B0 RNAL R

p
T

f “\j
g <
l-

-~

A

A SWISS-MODEL 4 i i) Alb-AG5-3 & [ = e 45 ¥y (404
H a-B-a Hithdl . gk N, 5624 Ciii) B AlphaFold 44 5
1) Alb-AG5-3 8 H =R &1

B 5 Ab-AGS-3 EA=HK MM

A Tertiary structure prediction of Alb-AG5-3 protein by SWISS-
MODEL software(The a-B-a domain is red,the n-terminal is green,and
the C-terminal is purple) B  Tertiary structure prediction of Alb-
AG5-3 protein by AlphaFold software

Fig. 5 Tertiary structure prediction of Alb-AG5-3 protein
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B gqRT-PCR KW WA Wi J5 Alb-AGS5-3 fAH X R ik
4L H A, P<20. 05" P<C0.01,
B 6 ALFBIERER AIb-AGS-3 HRESHT
A qRT-PCR was used to the relative expression of Alb-AG5-3 in
female and male Aedes albopictus B qRT-PCR was used to detect
the relative expression of Alb-AG5-3 after sucking sugar and blood.
Notes:" P<C0. 053" P<C0. 01,
Fig. 6 Expression analysis of salivary protein Alb-AG5-3
in A. albopictus
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P A (AY826105. 1) FLXd MRIPE R 100 % (& 8) L B
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18T-Alb-AG5-3 4 & T .
Mo 1 2 3 4

M 1 2 3

bp bp
2000 2000
s L
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250 100

100

A

A Alb-AG5-3 3 PCR §"3 M  DNA #r#&# (DL2000) 1~
4 Alb-AG5-3 3/ PCR j*# B pMD-18T-Alb-AG5-3 i 41 it 4t
PCR#"# M DNA fF&# (DL2000) 1~3 pMD-18T-Alb-AG5-3
M4 kL PCR =4
E 7 Alb-AG5-3 4 EE PCR ¥ 155 pMD-18T-Alb-AG5-3
FHLH) PCR %72
A PCR amplified {fragment of Alb-AG5-3 gene M DNA mark-
er(DL2000) 1-4 PCR amplified fragment of Alb-AG5-3 geneBPCR
amplified fragment of MD-18T-Alb-AG5-3 recombinant plasmid M
DNA marker(DL2000) 1-3 pMD-18T-Alb-AG5-3 recombinant plas-
mid PCR product
Fig. 7 Acquisition of Alb-AGS-3 target gene and pMD-18T-Alb
-AGS5-3 identification by PCR

Score Expect Method Identities Positives Gaps

608 bits(1569) 0.0()  Compositional matrix adjust. 289/289(100%) 289/289(100%) 0/289(0%)

Query 1 MKLCILLAVVAFVGLSLGRSKSKDYCSAAYKKICEYKGEHVGCRPKDFSHYPSCSNQHPK 60
MKLCTLLAVVAFVGLSLGRSKSKDYCSAAYKKICEYKGEHVGCRPKDFSHYPSCSNQHPK
Sbjct 1 MKLCILLAVVAFVGLSLGRSKSKDYCSAAYKKICEYKGEHVGCRPKDFSHYPSCSNQHPK 60

Query 61  IISMKSNYKKFILKRHNELRNKLASGTMSSTHGMFPSAMNMPELKWDDELAKLAEHNVKQ 120
TISMKSNYKKFILKRHNELRNKLASGTMSSTHGMFPSAMNMPELKWDDELAKLAEHNVKQ
Sbject 61  ITSMKSNYKKFTLKRHNELRNKLASGTMSSTHGMFPSAMNMPELKWDDELAKLAEHNVKQ 120

Query 121 CTMNHDRCRSTLKFPDAGQNIYYSSWSQKRPKDKTKLIGEAIQAWWDEHKDFYINEVDKY 180
CTMNHDRCRSTLKFPDAGQNIYYSSWSQKRPKDKTKLIGEAIQAWWDEHKDFY INEVDKY

Sbjct 121 CTMNHDRCRSTLKFPDAGONIYYSSWSQKRPKDKTKLIGEAIQAWWDEHKDFYINEVDKY 180

Query 181 EGQSRGVLHFTAMAVDYQTHVGCAISEYDYAGSGDTFLMTCNYSSWTWMSKPIYKKGRAC 240
EGQSRGVLHFTAMAVDYQTHVGCAISEYDYAGSGDTFLMTCNYSSWTWMSKPIYKKGRAC

Sbjct 181 EGQSRGVLHFTAMAVDYQTHVGCAISEYDYAGSGDTFLMTCNYSSWTWMSKPIYKKGRAC 240

Query 241 SKCKKCDKTYKSLCDVRPLESRGPFEGKPIPNPLLGLDSTRTGHHHHHH 289
SKCKKCDKTYKSLCDVRPLESRGPFEGKPTPNPLLGLDSTRTGHHHHHH

Sbjct 241 SKCKKCDKTYKSLCDVRPLESRGPFEGKPIPNPLLGLDSTRTGHHHHHH 289

B 8 BYFE AIb-AGS-3 ERREEBFIISSEF Lt
Fig. 8 BLAST result between Alb-AGS5-3 eukaryotic expression

protein sequences of A. albopictus and the reference sequence
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B 1 B TG 28 A% I il 4 Ok, gl Ak 25 B R S 4 % 2
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5 pMT/BiP/V5-AIb-AGS-3 ERZEAHAEANFES R
*

W LR T 41 2 K Rk pMT/BiP/V5-Alb-AG5-3
Beye s FER S2 L 4 CuSO, S5 B E 35 W)
#47 SDS-PAGE HiJk . 7E 25~35 ku 2 To W] 2 48 1 4%
(B 10A) s 3 R T VS ARZHL iR #E1T Western blot
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Alb-AG5-3 [ HU 43 7 F = K/ TR]

b M AG5-3 bp M 1 2 3 4
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8
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A pMD-18T-Alb-AG5-3 A R WEF Y %2 M DNA fr &
1 (DL2000) AG5-3 pMD-18T-Alb-AG5-3 fiki Bg1 Il + Not [ $Lfit 1)
B pMT/BiP/V5-Alb-AG5-3 T4 ik HAZFiki PCR 8% M
DNA $EEHY (DL2000) 1~4 pMT/BiP/V5-Alb-AG5-3 41 ik 1
¥ Bk PCR =4y
B 9 pMD-18T-Alb-AG5-3 ST P& Rfu i) WEE I £ E 5 pMT/BiP
/V5-Alb-AG5-3 RiLFRHIH) PCR ¥ F
A Double digestion of PMD-18T-Alb-AG5-3 recombinant plasmid
M DNA Marker (DL 2000) AG5-3 PMD-18T-Alb-AG5-3 plasmid
was double digested byBg 11l + Not I enzyme B The recombinant ex-
pression of pMT-BiP-V5-Alb-AG5-3 was identified by PCR M DNA
Marker (DL2000)  1-4  pMT-BiP-V5-Alb-AG5-3 recombinant ex-
pressed eukaryotic plasmid identified by PCR
Fig. 9 Double digestion of pMD-18T-Alb-AG5-3 clone plasmid
and PCR identification of pMT/BiP/V5-Alb-AG5-3
expression plasmid

anti-V5
M AG5-3 M  AG5-3
ku ku

-
35 -

- -

-

A B

B 10 HE#ZKiEZZER Alb-AG5-3 § SDS-PAGE 4 #7 (A)
% Western blot % (B)
Fig. 10 SDS-PAGE analysis(A) and Western Blot identification (B)
of eukaryoticexpression protein Alb-AG5-3
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LU EJE M Alb-AGS-3 EEEAEH LIFRR
FH 10 ku @8 U888 W 4 5 #E4T Ni-IDA Agarose £ )2 #r
afifb Ui BB Ve LV 61T Western blot, %55 WK . 4lifk
Vet #2 th i Wash Buffer,150.200,250,300 mmol/
Lopkme Y6 B 22 vh il h #0& A B & E L o Wash
Buffer H 8 [ % # % &1 - 300 mmol/L WK M ¥ fid ¥
B EEK, 100 mmol /L BE ws th oK A6 I 2] H 1) &
HE 11, H T )7 Wash Buffer 44 60 mmol/L
WK, PRI Wash Buffer Aok ms ik 57 95 %% 2y 30,40,
50 mmol/L JE &M b i v H B8 A & . Western
blot & 7%, 24 Wash Buffer v Bk 1k #e Ji #5 £ 30
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mmol/L W 4 # L BIUE R i B i & B 40 (&
12). P & 1 4l fb ¥ R H Wash Buffer bR ik
FE2 30 mmol/L, Y M 2% W R ] 300 mmol/L, 4
FRUSCEE B TV 4 10 ku U-tube 8 38 Mk 47 & E 17
e A L AR L I B R BE S 40 B 50 pl AR AE T
80 C,

M 1 2 3 4 5 6 7 8 9

ku

35

M R 180 )ik E AAREY 1 Wash Buffer 2 JRBESE i
(100 mmol/L Bkme) 3 PEfLE o i (150 mmol/L BKmE) 4 YW LE
MR (200 mmol/L BkMe) 5 PR Wk (250 mmol/L Bk 6 %
i 2% i (300 mmol/L BkM:) 7  Binding Buffer 8 & [ Faifbt:
SRR 9 AP AT O RS 00

B 11 4L E A Alb-AG5-3 i SDS-PAGE 4347 (A)
% Western blot X7 (B)

M Rainbow 180 broad-spectrum protein marker 1 Wash Buff-
er 2 Elution Buffer (100 mmol/L imidazole) 3 Elution Buffer
(150 mmol/L imidazole) 4 Elution Buffer (200 mmol/L imidazole)

5 Elution Buffer (250 mmol/L imidazole) 6 Elution Buffer (300
mmol/L imidazole) 7 Elution Buffer (Binding Buffer) 8 Effluent
from ultrafiltration tube before protein purification 9  Effluent after
cell supernatant was loaded on Ultrafiltration tube

Fig. 11 SDS-PAGE analysis and Western blot identification
of purified protein Alb-AG5-3

i

ST 48 2 5 A A T PR RE SR o 1 T BB %
i 1 I HR T WS T SRS VAT TR R BRI
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TERIE AN, b A 238 AN R BB A 25
RT3 FINRETR" o A58 X AT 01 & B — A~ 1 Ui
WO IR A ALb-AGS5-3 BEAT 38 [ L IR A 15 S
SEI7 X A SO OE R ALb-AGS-3 #4770 H Ik
FHE-FEARENTBHREA. ZEARA
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M EHL 180 i HE A EY 1 Wash Buffer (30 mmol/L Bf
M) 2 Wash Buffer(40 mmol/L Bkmt) 3 Wash Buffer(50 mmol/
Lkms) 4 Wash Buffer(60 mmol/L BEm)

12 #{LE B Alb-AGS-3 #J Wash buffer iR B £ 14

M  Rainbow 180 broad-spectrum protein marker 1 Wash Buff-
er (30 mmol/L imidazole) 2 Wash Buffer (40 mmol/L imidazole)
3 Wash Buffer (50 mmol/L imidazole) 4 Wash Buffer (60 mmol/L
imidazole)

Fig. 12 Wash Buffer concentration of purified protein Alb-AG5-3
was investigated
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