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(autophagy-related genes, Atgs)3: G 404511, HRIE
NEREART, DR A 52 Atgl il Kk (L5
Atgl, Atgl3, Atgl7, Atg295Atg3l), Tt H
TE H WEARTE B 46 437 45 PAS(phagophore assembly
site) 5] & A MR R IE ;- Atg9l 5 R (145 Atg23,
Atg27, Atg25Atgl8), TuTTREAN ML) bh A WA B
BT A% b 25 Atg1 S5 W0 5 BREAR I NLBE—if il
(PtdIns3K)WV K % (£ 45 Vps34, Atg6, Vpsls,
Atgl4 5 Atg38), R SEPtdIns3KEE A /& 1 A
WEAR A R Atgl2-AtgS T G (1045 Atgs,
Atg7, Atgl0, Atgl25Atgl6), FEZ i H
RN ZEAT ; Ate8T KR (HLHG A3, Atgd, Atg7
HAtgd), FESHHEERBERNIE . Fiiars
T e NG DL P 3 2 Fh Avgs, IF Rk LTEDLIAZ
FPA 5, FHOCHE P R IB K KA 3 UE
LC3 (microtubule-associated protein 1 light
chain 3)/Z2Atg8 W KM — NEHE W 5, W
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LC34. LC3B. LC3C3MHHY, TEAH M A mi ik
Firh, LC3BRiA 4 M proLC3BTE M ¥k Atgd
D) E, 28 RE RN H ARk, B
WA PERLC3B-1, 4 FaoN16 ku; RS,
LC3B-14E F # E VEE Bl Atg 775 1L I 1% 126 25 B2 il
Atg3, FEAtg3BIAE Rl iz R S BRI
L BERE (PEYAS &8 BUIR ¥ 1 B LC3B-I™, LC3BIA
T B A A 78 A W A 58 B ok b & R R AE
Mo \TLC3B-IIY & &5 AR ELE], K
I, LC3-IFILC3-ITLL M) () 22 b E 2 8% F R AE A
A [ R B ) — A oy FhR R

HRl, 200 A Iy vk AL 35 B T R
B . BAPHEE R I (dansylcadaverine, MDC) e 4, |
LR A EAp62& kKT, LC3BE LRl G
1Y SR SR AR S 56 DL K LC3B /1156 34 28 1k iy A6
W B R Ty, LRI R R 6 [ A B
RIME, 25 5 s A 3 00 B 0, T EL X A {1 15 4 R
P B A SR e A D K AR B T N
MDC Kz p62 1) #6500 A1 Ay W e 000 e 53 4 AN 5 1T 32
FIBR I ; LC3B-GFPHE Ll G 8 1 A sk 2R A2 52
W2 B A0 2R Y SR B, e DL TG A AN I &R Y
SR L R, XFLC3B UITHE ) 728 4k B A6
h8R 2 HmEpF s i W R rik. (B2, T
PUANLC3ZR A FEEM, AR, Wik
P A AL B LC3BHL M 3= B4 X A B/ BRAE R 2R
Yy, G HPEAR, ORI AE I VE Sh W rY A e A
JiLBE T B 5T 3 AR KRB -

AW 5T AE S5 5 = A AR AR 28 08 DL (Mytilus
galloprovincialis)LC3BJY 5| () 3 hil I, 4 H sw
3 B R KK AR pET-32a, MW HRIAEFE
i8R AEAS B B R A B M MgLC3B-His & 4l &
H, faifbRMp—FarmEAES, AR
MgLC3B-HisH 24 8 FIE S 6 2 5, &t 2
B8 SR J5 SR I AR B 8 i PN , S 52 R DL
S Pl B Wtk A IR AT T B A 5T B9 A

1 MESE T
1.1 KM
BARG @A pMD-19T# &g T TaKaRaZy

H), pET-32a#l{Aly T-Novagen, BL21(DE3)F
TOP10F P o 4 52 56 % R Ao

it MRYE SR S i e RS B Y &
It DIMLC3BIF 41, it 1 — X 4y il ) 4 5 9 5|

Y TFMgLC3BEKORFIHY I . FiFsl ¥
MgLC3Bexp-F: 5'-CATGCCATGGG TATGAAT-
AAAATCAC-3'(FHAFR 0 A AP ms 5L, AL
T RIZLEB 9 A Neo THEVINL &) TSI
MgLC3Bexp-R: 5'-CCGCTCGAGCCC-
AAAAGTTTCT-3'(RHAZB 4 AR T L, H K
IR R385k Xho TRV 07 ), 5194 Tk
YT AR B A R J A A

1.2 XWHE

JB % R R R D) S 5 2 AR AT 1Y
pMD-19T-MgLC3BJFT# 54k , LAMgLC3Bexp-F
FIMgLC3Bexp-RA 51, 7E20 pLik R 1T
PCRY 14, HAKLZ M. 10xBuffer (520 mmol/LI¥
Mg®")2 uL, dNTPs(2.5 mmol/L) 1.6 uL, FI#1(10
umol/L) MgLC3Bexp-F1f1MgLC3Bexp-R1451 pL,
Taqf§0.2 uL (5 U/pL), JCH WK 13.2 L.
PCRI I 25 : WiZAEPE94 °C, 5 min; AEP£94 °C,
30s; B k56°C, 30s; iEM72°C, 455; 354
IR LHEMT72°C, 10 min,

FH1.5%3E AR AR &8 e HiL UK 4 BSPCR“ W), YD
Ml H Y &, e Wk, #17EEY) . MgLC3B
i VIR 2 . 10xTango Buffer 2 uL, Xho Ifif1 uL,
Nco 11 pL, B I = 47200 ng, JCHdd H,O%h
JEFE20 ul; [FEF, XJ A% B AR pET-32ait 17
Y], %Ak 800 ng, HAbIKRIE 5 37 °CHf
P 1h, 85°CKIK10 min, BEVILE R, 4ifk
VIt e W B, #E17i%EH: . AR 10T,
Buffer 1 uL, T, DNA#ZRHf1 uL, MgLC3BY5
pET-32afig U =) BE /R L K5 ¢+ 1URVARBL R 10 uL),
FHAKAMEZ 10 uL, 16 °CHEREI®K .

B WAL TOPIOK AT R IR 2 2, &R
U1 S A 0 2 P BCBR S B R TR, T VR PCRYE € P
P 4] FpET32a-MgLC3B, ¥ KIGFIE, $RBUK
Wi, — AT RAE, — B Ib R IA
BL21(DE3), MHkPCRYE HMEEM T, KEAE
AR TAR (L) B A7 BRZA wl R4 700 7 B0k

FHAERANFFRE W I 1E B B
pET32a-MgLC3B & 4 Jii ki i BL21(DE3)FE A H 4
KEEFR, 5 0RO B 15 B 0Dy fH 40.8~1.0, il
AR EIPTGO, 0.2, 0.4, 0.64110.8 mmol/L)
BRGERN . BRI EBE H8h, TR HR20°C,
3150 r/min. FRARE RIG AV IPTGRGE MR E, #
KEEHFHEO, 2. 4. 6. 8M110h),
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500 KopE o R 41 4

FHE G AL F5000xg, 4 °CE.L»
5 minfCEH K. R4 °CHIYA 110 mmol/L
PBSUPEH3IK, 0.8 g & R 5 )XF i fif A 10 mL
YA ZE 1 1(300 mmol/L KCI, 50 mmol/L KH,PO,,
5 mmol/LBK M, pH 8.0), 7K/ A il #4520 min()
300 W, #A3s, [[FESs), 12000xg, 4°CH
020 min, WeEE BV, FH0.45 pmiE RS g, &
4l 75 [+ B Bio-Rad Profinia®h [ it 4li b & & #E17
alifl . g LhSASHE R B S i 28 b kA T T
AR P PR 8 mL (R 1M 4.3 mg/mL); 41
S 104N FE AR FROPE B 2% vh W 15 U B 2% v i 2
(300 mmol/L KCl1, 50 mmol/L KH,PO,, 10 mmol/L
WK, pH 8.0)UENME ; e J5 LA 24N R AR B Pk B 22 vfr
(300 mmol/L KC1, 50 mmol/L KH,PO,, 250 mmol/L
WKk, pH 8.0)FEATVEME, WA VR .

SBR[ A
(BCAE )M & (A045-3) i B HE4T .

SDS K # M Bt & %t X #. 7k (SDS-PAGE) &
Western blot* MgLC3BE 41 % & 4948 M B 3ok
MgLC3BH 4 & A 015 5 & i5 Kk H SDS-PAGE#
ATRGINST, 53 B e B R 12%

MgLC3BH 4 & [ 1Y % 1iE & ] Western blot
1. fHIES0 VIBH£40 minZPVDFE, &M . PEM
P W RRUE T B b T, HishRZE PR (LA T,
AB10002, 1:2000) 4 °CilFH %, =¥
(Transgen, 1 :6000)E EMFH 1 h, ECLE (L
(Advansta, R-03025-C50) . {41,

% F ARG H & BPEZ TG, SPFHHT
PO 22 S B Pk ELIM 1.5 mL, 37 °C 1H R4+
JCE 1h, 4°CUKFHIER, 3000xg 50315 min, W
BV I3 A Sk BT PEX R 5 Lk e . o alifk
R4S B — 5 1Y T 2 MgLC3B-His4fifb & 111 mL
(1 mg/mL)5 1 mL3 [REEFRS), FHE T2 8
CESY; RERR ST LRGSR e v, T
T, Edbak, e — W REEE 10 d B2k
HIM 1.5 mL, 43 85 >R 4 1l 3 3 4 [ B2 ELISA 7 %
W2 PUARRL M, IRBIEORE, ORI, 2 iR
TES B

FAR GG Sk H| H] Transgen’A &) iy Protein
A AT Zhiaifth . B 1045 MR LAY S 6 Buffer
(20 mmol/L PB, 0.15 mol/L KCI, pH 7.0)i#F 47 V- ;
P g H0.45 pmiE S IS, REHE R
afifb A b B 10f5 AR R - Buffe(20 mmol/L
PBS, 0.15 mol/L KCI, pH 7.0)Ut%; F10 mLI¥ vk
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JI 2% #h I (20 mmol/LFF 4512 , pH 3.5)i#E AT HE ML,
WA 2 A LR ST B 1 mol/L Tris-HCIH Fi1
TR alifk J5 Z HT H [ #2ELISA
T, EAENE, BN A R
1:100, 1:200, 1:400, 1:800. 1:1600,
1:3200, 1:6400, 1:12800, 1 :25600FFEny
ZH100 pL. RPEFTMLIE 1+ 100% B 100 uLAE N
BFIH T BRI 3 A A B R 100 AR Sl 25 1 X
M, 37 °CHE&E1 ho VEM3IWIEHILINA
1 : 5000%% BB HRPHRICFEPL % —H1100 pL, 37 °C
i H 1 ho VEAR3UJE &L A PO R I R
TMBIE (A 100 uL, kG #FE KN 10 min, JIA
100 pL 2 mol/L H,SO & 1 . FfF#R1X 450 nmAb I 5

N » &: l O _7__13: O
W% A J*IJF?%?P/ME(Bﬂgtog-égiog)’

P/N>2. 10 B, L B B 48 SR 1 i s o A7
b QUSSR R RUUE RN €l

2 4

2.1 MgLC3B-pET32a[R 4% 33k AL RO 12

A S v AR R S M 4R TG D MgLC3BEL —
iy, A FEZ370bp, S R/AMART . Bk
5 5] 47 Bt U0 57 15 B Mg LC3B - BE A 2 3 pET32a
AR E (K, WU Y5 E 3K 1S 5 pET32a.
MgLC3B M K/ANHAF 2R S vk & . B
DU 36 R 7 4 B g 54 A E ) o

22 MgLC3BEHERFRIEEZFHHER

TEIPTGHK & 2 0~0.6 mmol/LE}, [ Houfk &
Hm, MgLC3B-HisH 41 % [ # ik & % 7 1
fn, MIPTGHE F150.6 mmol/LLL |-, MgLC3B-
His 241 8 1 /Y R 5 5 % A 0 2 8 (&12),
I, B2 PTG 5 E 0.6 mmol/L.

HE 4l 85 R A IPTGYR B ) 2 15 2 i [H), 45
LULEFEF10 h, MgLC3B-HisH 41 [ 10 %3k
B A S N [) A S G (B 3) . 7RIS R
10 b5, RikmRAREM, Wibm4HeR
K4 500 mLAE B i A 200 mLJG 4 LB
B R B (B MR 10 g/L, BERFREUS g/L,
NaCl 10 g/L), IPTG¥ £ 40.6 mmol/L, if5 515} [A]
910 h, JEE 20 °C, ##E A 150 r/min,

2.3 MgLC3B-HisE A & B Y 45 1k & Western
blot3& iE

Sy R FRARREEEREAEA .
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ku
bp 116
--r'_ 66.2
— 1.C3-322 . 45.0
— pET-32a " 350
MgLC3B-His— e 4_ 2 |
i - 250
R R — 5
FE T e 14
400 — — e - s EmEae :
300 — 1 2 3 4 56 7 M

1 MgLC3B-pET32ak A RAIHIHE
M. 100 bp plus Markers 1. 52 [ (¥ 75 i U] A7 21 ) MgLC3B; 2.
MgLC3B-pET32altJ U B V) S iiE , Zid W), RIh VIR 2 %Ak, 4
S MgLC3BMpET32a; 3. 58 % [f) MgLC3B-pET32a% ik £ 4

Fig. 1 Construction of MgL.C3B-pET32a

recombinant vector

M. 100 bp plus Marker; 1. agarose gel electrophoresis of MgLC3B with
the restriction enzyme cutting site; 2. double enzyme digestion of
MgLC3B-pET32a, MgLC3B and pET32a were shown on agarose gel

electrophoresis, respectively; 3. MgLC3B-pET32a recombinant
expression vector

3 A S EX MgLC3B-HisE 4 E B Rk HIS2 N
1. 2 #pET-32a; 2. S W A0 h; 3. % FH 2 h; 4.1 S0 W4
h; 5. SH6h; 6.1 SR A8 h; 7. F SR M 10h; MAEH
FriEsr T B

Fig. 3 Effect of induction time on the production of
recombinant MglL.C3B-His

1. empty vector; 2. induction for 0 h; 3. induction for 2 h; 4. induction for
4 h; 5. induction for 6 h; 5. induction for 8 h; induction for 10 h; M.

standard protein molecular weight marker

F| H Bio-Rad Profinia®f [ i 4lifb R G it 1741k ,
2207 B U T M 12% 00 SDS-PAGEAE I, 75 3] 4
A 2 2 1 B A5 (I814) . A Hishr 2 5k
DO S S B LU 428 83 by NP Y A = e
— 4kt (5), BAEAAS 25 8 [ b MgLC3B-HisH
HEH,

ku ku
——116 — 116
— e — e~ vy e — 6.2 _
66.2
e —45.0
——35.0 —45.0
MgLC3B-His — BT E
-——25.0 s —35.0
a8 o ¢ : MglL.C3B-His Y —
S —18.4
B B =_. e —25.0
—14.4 :
'g - - e
1 2 3 4 5 6 M - e — 18.4
s b
-
B2 IPTGHRE # MeLCIB-HisE4AE (334 M0 L 14.4
1. % #pET-32a; 2. EARWEF; 3. IPTGHK 0.2 mmol/L; 4. 1 2 3 M
IPTGK £ 0.4 mmol/L; 5. IPTG¥ 0.6 mmol/L; 6. IPTG# 0.8
mmol/L ; M. & FFFHEs T & El4 MgLC3B-HisEHE R

Fig. 2 Effect of IPTG concentration on the production
of recombinant Mgl.C3B-His

1. empty vector pET-32a; 2. 0 mmol/L IPTG; 3. 0.2 mmol/L IPTG; 4.
0.4 mmol/L IPTG; 5. 0.6 mmol/L IPTG; 5. 0.8 mmol/L IPTG; M.
standard protein molecular weight marker

LEARES: 2 B4FES: 3. 4iEN: M EAkES T2
Fig. 4 Purification of recombinant MgL.C3B-His

1. before induction; 2. recombinant protein expression after induction; 3.

purified recombinant protein; M. standard protein molecular weight
marker
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2.4 MgLC3B-Hisin ;&R &I & fhib RN
M E

P 44k 5 1 T 40 ML C3B-His# [ 14 4 57
M, Gad Z WS R e, RE S B
M7 ; £ Protein AZifk )5, F)HELISAu] 3222
ERAM, FRBEAEELL © 100~1 : 25 60014 P/NTE 5353
912,56, 11.74, 9.82. 7.66. 6.38. 5.20. 4.45,
3.2, 221, K, 45 H9 20 D MgLC3B-His £
v BEBUAR AN 25 600(1&6)0

ku
. — 35
MgLC3B-His— 4
e - 25
TREA_ -
empty vector — 15
1 2 3 4 5

E 5 MgLC3B-HisZ 4 E R HistrEH ik
Western blot#&
LAHARES: 2. 5RFT: 3. HARES: 4 BAFT: 5.
AL E A
Fig. 5 Waestern-blot analysis of recombinant
MgL.C3B-His with anti-His antibody

1. empty vector before induction; 2. empty vector after induction; 3.
recombinant vector before induction; 4. recombinant vector after

induction; 5. purified recombinant protein

3 g
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T RME . Y EEN . HERERIEY . A
W AR JIES |- LC3B-T1/LC3B-1¥) Fb 191 45 Z2 Ffr [ 105 4G )
Jrik sy . Hrp, LC3B-I/LC3B-1# Bl
(R DU v T AR SRR L MERA MR, AR
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XFN B /NERIF &, TR DL B LC3BIF 41 5 H A )
FRAILC3BAHMI AL, KE R A 60%~70%, FE
IR5F s A RS bl R 2=, R ZA R
A AR AL LC3BHUAR, BN RETE G DL 4G ] )
RS ESR I H 1 500

St NS N ( Triticum aestivum ) 1Y
Atg8IE I H 2 B pET-28bJF A% I H ik |5 B
7R AP K B ( Rattus norvegicus ) WJLC3BHY &
FpET-28a)i i FiB# AR b, #AR1E T Al iR
IKHHE A, (HEpET-28)5 4% F K # AR bR 2%
HAfg4kukt, MgLC3BE HALF 120 A M2 ,
%%ﬁﬁ%ﬁm3m SrFREUN, R
ik, &I pET-32a8 4 ik J5 I b8k b br
%, ﬁm%ﬁmmLﬁﬁﬁemﬁﬁﬁﬁ&
m,ﬁ%%%ﬂﬂﬁmehw R, A< 52
IR 52 R DLW Mg L C3BIE IR S 44 £ B pET-32ai
Rk Bk L, pETRINBEKR S HRash v, 7
FHARBYSBHES - EQREER, HE
pET-32a#k iR & A Texbr s, A B TIREELHEN
R . BT RE R A RREG
AT SE e R A B RN, RIS 5 sh
PR 2 s BRI P M R AR . R
AR TREEZHEEEN, K
IR BB AREE R, XHIPTGH S 5 W % flids
SR TR R, AR E AR AT
SRR O T R0 s R A I E A R A

EHERAEANFERRESE T, IPTGHKE
HEMAEAMRIEEIIMEC, &L
IPTGH¢J¥ J1 mmol/L, 37 °C¥EF6h, K I AR
MLC3HE 4 2 1 E 2 LI (R Y U7 e . ik
EHEFNERKIEKTEARERIE, EA
KAt B I WL B 1 B SR AR, CA RS,
VS kR, KA B IR IR R R R A
PP EEARE, ATFEATEY. KU
TE5 F MgLC3B-HisH 4 & Rk frh, h
THRBEZHEEED, RIELRENHS
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520 445 3.12 2.21

MgLC3B-His% 52 [& HL i B 30 U E

Fig. 6 Titer of the MglL.C3B-His polyclonal antibody
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5, HEHIA IR 20 °C, $5 K% 4150 r/min,
XA R IPTGHE FE R, & M IPTGH ¥
0.6 mmol/Li MgLC3B-His# 4 & 15 FEK ik &
Herr, AREE MR IN, JEARE R FRIRE
o RN E SRR R TR, RIAEI0h
W, EAEAT RS IE S EA G, B
FE 1 T E] 210 hy

X R 2R 25 P9 ) His-bind B 5 4 4l 1k LC3B
HHE M, 40 mmol/LIK M 1y 1 I e 7] LAYk 25 K
WAy, 50 mmol/LIK W 1% 35 1 v 1k M 1) H
M) 465 55, 80 mmol/LIBK M. i) y9E B 9% 11 B
1) 2 1R B e R K . AR S5 Y J2& Bio-Rad
Profiniafk [ 4lifb R &0, ¥EH 09 V-1 2% v i ok
W 5 SR S mmol/L, Y7k I 2% i Y WK s R 8 Sk SN
10 mmol/L., FEALHHE, MR VEMER, HBIT
ERRZeE A AR SESS S M . H250 mmol/L
o VAR DR AR 11 Y T % MR E AT VR, A B T H
B2 IS PE L . i 3 SDS-PAGE 1 Western
bloths I AT LA s 4l 1 55 21 25 14 A 7 o R 4l R AR
P e (B14) o ARWFFEAERAT 70 T 5 2930 kuf—
457t B MgLC3B-HisHE 41 25 H 1Y 3L I, g iE
SPRTVE 2, a2 SR e, REST
BT, 5B R25 600 £ i HiIA (K 6),
PRSI B8, R JE SR B 5T 48 i DL K AR 0L 4 Fh
() [ I 1 200 L B0 T ML B S A

SE M
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Recombinant expression and polyclonal antibody preparation of
Mytilus galloprovincialis LC3B

YU Zhenxing, ZHU Qian, YAO Cuiluan”
(Fisheries College, Jimei University, Xiamen 361021, China)

Abstract: Autophagy is a cellular process for degradation of damaged proteins and organelles via forming
autophagosome. Microtubule-associated protein 1 light chain 3 B (LC3B) is a marker protein for autophagy
detection. However, in many lower animals, autophagy detection is limited for a lack of available specific LC3B
antibody. In the present study, the coding sequence of LC3B of Mytilus galloprovincialis was cloned and inserted
into a pET-32a prokaryotic expression vector. To obtain a high-level and soluble expression of recombinant
MgLC3B-His protein, the IPTG concentration and induction time were investigated. Then, the purification
conditions of this recombinant protein were also studied. Our results showed that MgL.C3B was inserted in the
pET-32a prokaryotic expression vector successfully. The recombinant MgLC3B-His protein was induced at 20 °C,
150 r/min with IPTG concentration of 0.6 mmol/L after 10 h culture. A single-band recombinant protein was
obtained after affinity purification. After immune injection, and the rabbit polyclonal antibody was also obtained,
with a titer of 25 600. Therefore, our results will be helpful for the investigation of autophagy in mussels and
similar species.
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