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Preparation and application of polyclonal antibody against autophagy gene ATGS8 in Aedes albopictus
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Objective ATGS of Aedes albopictus (Aa) was prepared by prokaryotic expression system,and the poly-
clonal antibody was obtained by immunizing BALB/c mice. which verified the practicality of the antibody. = Methods

The ¢cDNA was extracted from A. albopictus Aa23 cells,the AaTG8 gene fragment was amplified by PCR.and then con-
nected with the vector pET30a to construct the prokaryotic expression vector pET30a-AaATGS8, which was transformed
into Escherichia coli DH5a competent cells. single clones were picked for PCR identification,and the plasmids were ex-
tracted for sequencing identification. Then the recombinant plasmid was transformed into Escherichia coli BL.21 receptive
cells,and the recombinant protein rAa-ATG8 was induced by isopropyl thiogalactoside (IPTG). After purification and di-
alysis,Balb/c mice were immunized to prepare polyclonal antibody, The expression of ATGS8 protein in different species
was detected by Western blot using this antibody as primary antibody.  Results The prokaryotic expression vector
PET30a-AaATG8 was successfully constructed and the target protein was induced to express in Escherichia coli. BALB/
¢ mice were immunized with purified recombinant protein,and the serum antibody titer was 1 : 640 000 by ELISA. West-
ern blot showed that the rAa-ATGS8 polyclonal antibody could be used to detect the ATG8 protein of Aedes aegypti s A-
nopheles sinensis s Armigeres subalbatus ,Culex tritaeniorhynchus and Musca domestica. The reaction bands were located
at 18,16 or 14 ku.  Conclusion Successfully obtained a hih-titer AaATG8 polyclonal antibody, which can be used to de-

tect not only Aedes albopictus ,but also the expression of ATG8 protein in Aedes aegypti s Anopheles sinensis - Armigeres
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subalbatus »Culex tritaeniorhynchus and Musca domestica »laying a foundation for studying the role of autophagy in mos-

quitoes and other species.

QGG Aedes albopictus sautophagy related protein 8/ ATGS; prokaryotic expressions Antibody preparation
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A VAR s RE K TR A0 40 B R R AT R R [, AR R
i SR, 1 G i AR M A L E T DL R R B T
e AR P A AT B R DY R & AR
FNUE AR S KRB L AR, [ W 22 IR 431k AR Ak
HAWEENMER . AWK L ERBT 2 H
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WOE I ATGS LA J7 B M 1 Wi 16 A F e R 1 9
SMEIF SEENEBE 2 B (PEY 4SS, BiJE . IE1L Y
ATGS & H it — L5 K 2 R mez L B H R A
W /)N A P RS iy A KR S, O B R Y 1 R T
RegEa ", Fe, ATGS #)iz FAE A Wi 58 b
W e /IR W S A B A

IS I 7 5 | 2 19 A A% % T %k N 288 A 23 4 A
JUE fE S S8, B OE SO IR R K AR R
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M EAE R AR FRA R L. LRk 1 805 4
Hu K SO AR A S 0 5 R AR R . A SRR B (25 £ 1)
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B H AR O T M A R AR A

BRA T o O S50 EOR 45 AR AR B, =
W TR I BT s DA % vh AR i O O AR LBk . BALB/c /)
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Abmart EZjRHE A RA A,
2 FHik
2.1 AaATGS8 5t # R R & & 09 2K 8 57 1t
s M NCBIE M https://www. ncbi. nim. nih. gov/
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Table 1 Amino acid sequence information of several species ATG8

Py Fh GenBank % 35 F A B (bp)
Species GenBank accession No. Sequence length

EEEEN MH243747. 1 118

R J BRI XP_001652571. 1 118

B PR I EDS36925. 1 118

R (0 )2 QHW11793. 1 118

HREESE YV ASIC020999 * 122

i [ 42 e XP_035896098. 1 128

R NP_727447. 1 121
E3 MDOA007273 % 119
P NP_001040244. 1 117
A2 NP_009209. 1 117

T PG 7 NP_009475. 1 117

T % ZF PSR T vector bace,

2.2 AaATGS A B3l #eyi%it 4 PCR ¥ 3% i
AaATG8 3 K 4 % X 5 51 &% 112 4§ Y147 £ EcoR1
M Hind 11 W51 #%. L5 % ATGS-F.5-AC-
GAAGCTTATGAAATTTCAATACAAGGAAG-3'
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CF R4 Hind 1 BP0 50 ;s T eG4 ATGS-
R: 5-ACG GAATTC CTTGTTTCCATACACAT-
TCTCATCG-3" CF R 43 EcoR 1 B YI L £ .
FIH Trizol ML FEHU I SU B0 Aa23 20 ML 5. RNA, FfJ
BEs 4y L cDNA,L, PCR $73% AaATGS # K, PCR
MNAKZR :rTaq B A 25 pL,cDNA 4 yI,,L\T?ﬁ?%I%
#% 1 pL.ddH,0 19 pL. PCR K 45 4F:95 C #HiAs 1k
10 min;95 C7Z8E 30 5,52, 3 ‘CiB & 30 5,72 “CHEfHi 1
min, 3t 35 N ;72 CTHEAF 5 min, B PCR ™) i
AT 1 Y0 Syt i W e J5g F Dk 437

2.3 AaATGS A B ABRRAZFAEBRGME  F
F EcoR T \Hind [l 43 %% AaATGS 3 A B 5 4% 4k
pET30a #EAT XAV I H 09 7 Bt F 4 C#ERE LK.
HEHAR R K pET30a 2 pl, T4 # B 1 pl, T4
buffer 1 pL, ¥l AaATGS 3EH F B 2 pL.ddH,0 4
pL, ¥ TR Y pET30-AaATGS ¥ AL ) K W e A 14
DH5 o & Z 40 1785 3% , Pk 5 e B E 4T PCR %
FE . BUBH PR OB R R FE S AR IE R 50 pe/mL RIE
EM 5 mL LB #HEP 37 CHEIKR (250 r/min) Hf
3% 16 ho 4R BUTCRL B CA T A TR (i) B A
FRLZA RO , 0 P 445 AR 55 5L 4 Lk e 98 2% L 5 40 R
T i TE 4 5 44 4 pET30-AaATGS

2.4 rAa-ATGS Zawykik st % WEHANR
i pET30a-AaATGS ¥4 3| KBk W BL21 &2 H
MMM P AT SR . BRECPHE R R B SR KR R
(LW BE N 50 pg/mL) [ LB B3 M, & 37 CHRIR
(250 r/min) B5 IR 2 Ay (R 0. 6~0. 8 B 5 mL [
WAE A A 75 % B 3R A RO I TPTG (MR EE R 0.5
mmol/L)F 28 °C.250 r/min iES 12 h, IESRE KRG
HU 2 mL B . 2R H] SDS-PAGE ¥ £k EH . FA
PRS0 SR UTTE L PBS 5 8 T A I 8 75 1 v (3
%200 V. BF[E] 15 min; IREL:IF 5 s, ¢ 5 ), W4 I
W17 SDS-PAGE 43 #r. WK DLVE FHid & PBS &
% .SDA-PAGE WLk 5 #4724k . 4l fbid & . bl i it
VWEA 1 X IB wash buffer EZ RIEUIE M INAE
it wash buffer) I B 2 29 B4 100 pg/mL, T
30 “CIHAL 30 min, KK ¥ 8 75 B8 6% 15 min; Jil 2R 1§
7 PMSF (100 ng/mL) , F K 0K /K i 48 75 % 14 5
Bl 3 B WK, T 1 X IB wash buffer
B VKK IR R R R B0, A T L I T AR
A 10X 1B wash solubilization buffer 3. 5 mL,3%+—
B 3L WU B4R 3.5 mL.1 mol/L DTT 35 puL.H,O 28
ml, B ZE IR KK 15 min J5 B0, B, T 1X
Dialysis buffer +0. 1m DTT {B&#H 4 ‘CiENrid %,
1X Dialysis buffer &4 8 h, fEMEEHT 1 h 30 min, 15
Faifb i) rAa-ATGS TEH . 4ifb i) rAa-ATGS FEH

2 SDS-PAGE HLJk J5 % = PVDF B L, 5% B IR U5 43
B 1 h, TBST P 3 W, Bk 10 min; A R4t
His-tag HTI& (1 : 4000), ¥ & J& ¥k % n A Bt R
HRP-1gG #ifk (1 = 4000) , 0 & J5 H TBST Pk, &1
5 76k 2 RO S R A R
2.5 AaATGS % ARG H & A n 5L 2
BAifb ) rAa-ATG8 8 1% K NG BALB/c
NELL50 pg/ H, Bl SR ED S IR T 25k
FIRA S [IRE 10 d AT RS, R e R T 1R
AGEARARE R 16 d J5 HUL, 43 851003 , SR ELISA il
PUREAY . rAa-ATGS HHMBWEE R 2 pg/mL,100
pl/fl.4 Cap .5 % BRI B B 2 h, ZHrim
THAVEAT A B HRP dric 1L E T B 1eG M BRJE 1
24000, S0 SR 6 5 2 0k N, TR AR A b i
B 450 nm 4b MG A (TR BUIRELM .

UL 4l b i rAa-ATGS & 1 R B B X i

AaATGS £ 5B #E1T Western blot 2 5F , £ 7l
PO BEE I 1 ¢ 640 000,
2.6 I AaATGS % % &4k Western blot 4 % 4
# ATGS &\ eh ik Phik 10 A [R]Fp 2 i & 1
HEW 0 ET 1.5 mL B0 0 A S A 2
(300 pLL RIPA 442 f# W + 3 pL PMSF) , H8)5) 3%
AT L UK K IR A B 10 min.4 C .12 000 g
B0 10 min, BUEIE s A 5X loading buffer, B2 5
B 100 CL /iy 10 min, .0 . B F 15, R Western
blot ¥l ATGS & 123k,

% R

1 ATG8 S EBF 55

FEAHE X B 7 AaATGS & 3 1R 51 [6] # Je
IS 3K T TR € S v R PR SR L T [
W KM R A NS VIR B ATGS & LR )T 51 A
U4 9 99. 15% ., 98. 29% ., 98. 29% ., 97. 44% .
97.41% . 96. 58% . 94. 07% . 94. 02% . 91. 38% Al
57.76 % (K 1),
2 AaATGS BEER ¥ 14 K B AR H pET30a-AaATGS
MHESEE

LA SO I RNA #5519 cDNA S 155 4
PCR 4" 3 AaATGS8 FEH ¥4 F B 357 bp, K/
TUAFHAF (B 2A) B SE R 4388 s 2y . it B 4l 1 9
VI EcoRI Al Hind 11T ¥4 #4& pET30a F¥" 34114 H ¥
SEH R B b AT WUER Y B H W R BT 4 CC iR
BT AL E) DHO o S8R SZ 25 20 M b 3E AT 55 %, PR R
sefEHA T PCR %, H W F BOR /N5 U0 A 75 (&
2B) . FEBURLJE DU, WP 45 R 5 NCBI S JE b
AaATG8 Z IR T H L Xt A IR 100%,
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Aa FZUFEL Ae BREMPFU Cpp WREPEW Cq HHEEK
AsC aEdlr As HiIRHEB Md KM Dm  BJERME Bm
A& Hs A2 Sc MRIEREEHE

B 1 A9 ATGS S X 5tk xt
Aa Ae. albopictus; Ae Ae. aegypti; Cpp Cx. pipiens pal-
lens; Cq Cx. quinquefasciatus; AsC  An. sinensis; As A-
nopheles stephensi; Md Mu. domestica aabys; Dm  Dr. melano-
gaster; Bm Bo. mori; Hs Homo sapiens; Sc Sa. Cerevisiae.

Fig. 1 Amino acid sequences alignment of ATG8 in multiple species
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A The PCR product of AaATGS8 gene M DL2000 DNA mark-
er 1,2 Gene AaATG8 B
mid pET30-AaATG8 M
AaATGS8
Fig.2 The PCR identification of target gene and recombinant plasmid

The PCR product of recombinant plas-
DL2000 DNA marker 1-3  pET30-

3 rAa-ATG8 ZEEHMREZRIER AL

W T4 Tk pET30-AaATGS # AL A KW % 7
BL21 Bz A4 . PP M e B A T 3 A7 R
R IREN 50 pg/mlL) A LB R PIFE TR
4lifb 5 k47 SDA-PAG 4381, rAa-ATGS #H H 3% U
A0, 3 14 (9 T2 R AFE7E (8 3A) s Western blot 4 ] 7R
aifb iy rAa-ATG8 & M AE B Bl P His-tag P& P
(& 3B) , BV HA 5 Ji
4 rAa-ATG8 S REHNMAFHNH & . AMKENRFRE
%

F AR i B A 8 O BT Y T ik

BALB/c /MR, Z R %% 16 d J5 % F ELISA ¥
MEBPIERZAMN N 1 640 000 (& 4A)., Western blot

K 5 7N A i BRIM VS RE IR M B4 45 1 rAa-ATGS (A
4B).
Mr(x103) Mr(x103) L B
70 55
55 40
40 35
35
25
25
15 3 o 14.17
B

M EASTFRERE 1 Z4AWIPTGIFESFLEN 2 &
BREHELEN 3 IPTC S HEMAMBASBEIE 4 PTG
SFEAMMSE LW 5 21k rAa-ATG8 B A5 BT His-tag ik
S %"Hﬁ'”

B 3 EZHEA rAa-AIGS SDS-PAGE(A)#0 Western blot(B) 43 4
IPTG induced protein 2  Uninduced
protein 3 Sediments of lysateinduced 4 Supernatants of lysatein-
duced 5 Purified rAa-ATG8

Fig.3 Identification of recombinant protein rAa-ATGS8
by SDS-PAGE(A) and Western blot(B)

M  Protein marker 1

Mr(x103)
55 ——
40 -

Aasofif.

Ly, ’-eoooo’-'lg‘%ol-’l £:25, 2 1’72 ooo?f% ‘ . 147

TR
A

A ELISA # AaATGS8 MiEHL k%M B 2w By ks o
Western blot BiE M HHS Tl 1 5t AaATGS £ 7w
Wik G4tk rAa-ATGS 8 H &

4 3 AaATGS8 £ R EH KA ELISA 1 Western blot 4 il

A ELISA results of AaATGS polyclonal antibodies B Verifica-
tion of polyclonal antibody titer by Western blot

1 Purified rAa-ATGS8 protein.
Fig. 4 The titer of polyclonal antibody was determined
by ELISA and Western blot

M  Protein marker

5 HirAa-ATGS8 £ = FEHT{ Western blot # i £ 4 Fh
ATG8 EHHIRIE
PIHt rAa-ATGS Z T &P N —Pi K Western

blot A [ 9 Ff ATGS (M By R ik, 45 L&l 5.

o B0 i, 3 R AP IS, = AT A I TR A BT s
ATG8-I& ATGS-IT & [ W 454 A T 18 ku il 16
ku 4b , P AES ORI F M ) ATGS-T DL & ATGS-11 & H
FL RS T 16 ku A1 14 ku 4b, RUZZHWH T
R A ATGS 5 H BRI,
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Aa Waco WB Ct Ar Mr(x103)

cAPDH | e wmm e HE BB 5
ATGS-T ' 18
ATG8-II 16
AsC Md
Mr(x103)
GAPDH- 37

ATGS8-I

-
ATGS-TT . . 14

Aa FZHEC Waco/WB BRI Ct ZAFEFERC Ar
BRAROTI  AsC hiediy Md g
5 31 rAa-ATGS % 55 [E K Western blot #& 7l & 4 Fh
ATG8 EAMIR I
Aa Ae.albopictus Waco/WB Ae.aegypti Ct Cu. tritaen-
iorhynchus Ar Ar. subalbatus AsC An. sinensis Md Mu. do-
mestica

Fig.5 Expression of ATGS8 proteins in different species
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H & EFES. RIE. H ATG7. ATG3
ATGI16L1/12/5 AWM MIZ RS G RS0, 8 i H L
BV I T M 5 UK 2l iz H S R 5 R T IR Bk 2 B
(PE) Ay 5 i 4272 . 20 5 i bl o 10 380 2% 168 i )5
B ATGS #4558 [ W iR B 12 [ s s
ATGS8 Western blot AYE N NAEfE L ATGS-1 5 %% 2|
BEfk ATGS-1197"% , FHHF5E & 8L A WS 5 0 45 A 8op
Vg A G-I RN (SN EC I o 7 s 1)
AaATGS f LB . S 800 2 2 GE0F 58 1k e A X 2%
15, A58 o R 8 R G0 R T M R IR R R R R
pET30-AaATG8, IF7E KW % A 14 BL21 32 25 40 i
A S #8 rAa-ATGS, SDS-PAGE /R % & H
FEDAMANIE FE ., B TR AR, T
PEIE AT SR R L2 B % ST L P A 4 TR A 1
BIATAAGENT . %O R AR A R Y R Al
. My rAa-ATGS HiE BALB/c /NEL HI 4 1Y
Z i BEHURINTE ELISA &0 ik 1 ¢ 640 000, West-
ern blot Kl i 7% % 2 v B Bt 4 w] 31 51 B S0 i
ATG8 M.

XF 2R ATGS 12 5L T 51 4T L X 43 BT
S R S ATGS & 3 1R 7 51 [ 5 R e L L
8 P IS TR 6 PO I, B G e v A e I, PR SR e L R

W A AR AL PR AR 94 %0 LA B IR I HE I e AT A AR
HEIHE, PLH & P rAaATGS £ ke diik h —
PLi#EFT Western blot, 25 i 78 % £ 54 [ B AR w1 51|
B R AP A e I SRR AR Y ) ATGS-T il ATGS-
T, AR A I 245 SR o o D ISR B9 ATGS-T L Je ATGS-
I 28 AR 73 BT 43 51 o 18X 10° A 16 X107, 1
B WO g ATGS-T DL K ATGS-11 2 (A A %t 43
TR 16 X 10° A1 14 X 10°, SCHk I8 5 K
I R SR ATGS-T BA K ATGS-T1 8 [ AR X 43
TR0 18X 10° F1 16 X10° , F &K ATGS-1 L4
K ATGS-1II 43 %Il R 14 X 10° F1 12 X 10°° ., Wang
AELVIRTE SO B ATGS-T A K ATGS-TT By 48 X 43
TN 16 X107 F1 14 X107, R HEN ATGS
AW R/NEAEY R 2 5, 0] 58 5 8 H 1% SDS-
PAGE 45 B i B R /NG O, L B e fili L — B f3 6.
ABFSEH % P rAa-ATGS £ 78 BBt i A AR 51
S ATGS B i ] 5 G 0S5 IR 44 50U
I ATGS 8 RL R ATG8 & M. B4t
L3 VE A A6 0 e A {9 R A0z

A WF 58 B T M TR A% 3K 8 # K pET30-
AaATGS, £ EH rAa-ATGS BA HLEM, I dl % T
FAL BT rAa-ATGS £ 50 BEBU AR I TE . % bt 1L
AALAT A SoP ) ATGS 2 i8] T4
M M A E b g i) ATGS FH . IR ST A W AE I d
DA R A A ol e (9 4 FH S 8 T 2L Al
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