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Abstract In order to analyze the antifungal activity and immunogenicity of antifungal peptide Drosomycin
Drs and its isoforms Drs-1C and Drs-1E  from Drosophila melanogaster their antibodies were prepared by
two ways. In the first way Drs Drs-IC and Drs-IE were respectively fused with afgf gene. In the second
way Drs and Drs-IE were respectively linked into multi-copy genes of Drs and Drs-IE tandem in the same
direction. The recombinant plasmids pET-afgf-Drs pET-afgf-C and pET-afgf-E were constructed through the
first way while pRSET-2Drs  -4Drs  -6Drs and pRSET-2E  -4E  -6E were constructed through the second
way. They were then transformed into E. coli BL21 DE3 plysS. After purification the fused proteins afgf-
Drs afgf-C afgf-E and the concatamer proteins of 4 Drs 4 Drs-1E were used for preparation of the antiserums
by immunizing mice. The results of Western-blot immunogenicity showed that Drs and its isoforms had strong

antigen immune reactions with their according antiserums. Cross-reactions between them were also found.
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These results suggested that they might have the similar main antigen sites. We so inferred that there is no

relationship between the main antigen sites and activity sites. The small difference of their structures may be

the main mechanism causing the functional divergence of their antifungal activity.
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Cerletti 1991

I 50 mmol/L Tris-HCl pH 8.0 5 mmol/L, EDTA 1 mol/
L NaCl 0.5% Triton X-100 5%

Il 5 mmol/L. EDTA 0.1 mol/L NaCl 0.1 mol/L. HAc 3
mol/L [l 5 mmol/LL EDTA 0.1
mol/L. NaCl 0.1 mol/L. HAc 4 mol/L
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100 mmol/1, KH,PO, 10
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Drs-IC  Drs-lE 150 bp
3 550 bp 1
pGEM" -T afgf-Drs
afgf-C  ofgfE
pET-3C
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Fig. 1 PCR analysis of binary fusion genes
M 200 bp matker 1 afefDrs 2 afef-C 3 afefE.
bp
2000
5o
250
100
2
Fig. 2 Analysis of the digestion of the recombinant
vectors of the fusion genes
M DNA DI2000 marker 1 pET-afef-Drs 2 pET-afef-C
3 pET-afgf-E 4 pET-3C.
2.2

PCR Drs™ 1/Drs” 2
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4 100
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| e— ]
PRSET A Mcs Bam 1 Sac 1 Fig. 4 Digestion analysis of the recombinant plasmids of
Drs and its multi-repeats
M DNA DI2000 marker 1 pRSET-1Drs 2 pRSET-2Drs
BamH I|+Sac 1 BamH T +Sac 1
3 pRSET-4Drs 4 pRSET-6Drs 5 pRSET A.
T4 e
3 2 M 1 D
AMP —— BamH 1 97.4
Sac 1
Bgf il 66.2
—Hind Il
BamH 1 Bgl T 430
Hind 1l Hind 111 o
_ BamH 1 —— BamH 1 o
drs drs 201
. ——Bgl 1l
—— Hind 11T — Hi
‘ Hind 11T 14
T4 EEM
5 afgf-Drs
AMP — BamHI Fig. 5 Analysis of the solubility of
drs the expressed products of afgf-Drs
/] % qul'%]% /Bgl Tl M Protein molecular weight marker 1 pET-3C
Hind Pieces of the crashed cell with pET-3C 2 pET-
3 > Drs afgf-Drs Deposits of the crashed cell with pET-
afgf-Drs 3 ET-afgf-Di S te of th
Fig. 3  Construction of the recombinant plasmid g P g-Drs upernte of e
crashed cell with pET-afgf-Drs. afgf-Drs

with 2 repeats of Drs . )
Arrowhead represents the band of the fusion protein afgf-Drs.

2.3 2.4
ODgo = 0.9 PTG 1 mmol/L CRSETADis  -6Drs
4 h pRSET-2E -4E  -6E BI21 DE3 plysS
pET-afef-Drs pET-afef-C pET-afef-E  BI21 DE3 0Dy = 0.6 IPTC )
plysS mmol/T, 4.5h SDS-PAGE 7
3 Drs Drs-1E
1 26.5kD  36.5 kD
5  pET-afgf-Drs CM 4 3
Sepharose™ Fast Flow
3 IR
afgf-Drs

Tricine-SDS-PAGE 6
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5
'
6 afgf-Drs
Fig. 6 Purification of the fusion protein afgf-Drs
M Protein molecular weight marker 1 pET-3C
Pieces of the crashed cell with pET-3C 2 pET-
afgf-Drs Supernate of the crashed cell with pET-afgf-

Drs 3 4 Washed bands with
Washed bands
with heparin affinity chromatography . afgf-Drs
Arrowhead represents the band of the purified fusion
protein  afgf-Drs.

cationic exchange 5

kD
116

66.2

435
35

25

18.4
144

7 Drs
Fig. 7 Induced expression of the fusion protein
of Drs multi-repeats
M Protein molecular weight marker 1-3 4
Drs Proteins of 4 Drs repeats 4 -6 6 Drs
Proteins of 6 Drs repeats 7 pRSET A
of pRSET A.

protein.

Expressed products

Arrowhead represents the target

2.5 Western blotting
pET-afgf-Drs
pET-3C
Tricine-SDS-PAGE
3 afgf-Drs afgf-C  afgf-E
Western blotting

pET-afgf-C

9 Western
blotting Drs  Drs-IE

Drs  Drs-IE
10
11
12 3 4 5 M 6 7 8 9 10 11
kD
97.4
66.2
43.0
31.0
20.1
14.4
8 4 Drs 4 Drs-1E
Fig. 8 Purification of the inclusion bodies of 4 Drs
repeats and 4 Drs-1E repeats respectively
1 11 pRSET pRSET control 2 10 pRSET-

4Drs  pRSET-4E Expressed products of pRSET-4Drs and
pRSET-4E before being purified respectively 3 -5

1 m 4 Drs Inclusion bodies of 4
Drs repeats washed with wash buffer [ Il and Il  respectively 6 9

I 4 Drs-1E Inclusion bodies of 4

Drs-1E repeats washed with wash buffer [ 7 8 1

i} 4 Drs-1E Inclusion bodies of 4 Drs-1E

repeats washed with wash buffer | Il respectively.

Arrowhead represents the target protein.

9 afgf-C

afgf-Drs  afgf-E
Fig. 9 Western blotting of afgf-C antiserum to

afgf-Drs and afgf-E antigen protein respectively
A Western blotting. 1 afgf-Drs /afgf-C afgf-Drs antigen/
afgf-C antiserum 2 afgf-E /afgf-C afgf-E antigen/afgf-C
antiserum 3 pET-3C /afgf-C Expression products of
the pET-3C/afgf-C antiserum. B Tricine-SDS-PAGE. M

Low molecular weight standard of the protein 1 afgf-Drs

afgf-Drs fusion protein 2 afgf-C afgf-C fusion protein.

Arrowhead indicates the locus of the

immune position.
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201 1
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D
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Fig. 10 Western blotting of the antiserum of 4 Drs repeats to the
antigen protein of 4 Drs repeats and 4 Drs-1E repeats respectively
A Western blotting. 1 4 Drs 14 Drs 4 Drs Drs 6
repeats antiserum/4 Drs repeats antigen 2 4 Drs /4 44 ~ 46
Drs-1E 4 Drs repeats antiserum/4 Drs-IE repeats antigen. B
Drs 23
Tricine-SDS-PAGE. M Low molecular weight
standard of the protein 3 4 Drs 4 Drs repeats antigen 4 4 8 CyS CSQB
Drs-1E 4 Drs-lE repeats antigen 5 6 pRSET 12 Drs
Expression products of pRSET.
Arrowhead indicates the locus of the immune position.
1 2 3 M 5 6
kD
972
66.4 Drs
443 Yang 2006 Drs 6
29
G Al a longj 7
i Y * ernaria longipe
Drs
Drs-1C Drs-ID
A B
Drs-1G Dis-lIE  Drs-1F Drs-11
11 4 Drs-1E 4 Drs
Drs Fehlbaum et
v el I, 1994 cs
al . QY
Fig. 11 Western blotting of the antiserum of 4 Drs-1E repeats B
to the antigen protein of 4 Drs repeats and 4 Drs-1E Michaut et al. 1996 Landon et al. 1997
repeats respectively Drs-1E Drs-IF
A Tricine-SDS-PAGE. M Low molecular weight Drs-1G Drs-11 B
standard of the protein 1 pRSET Expression products of
pRSET 2 4 Drs-1E 4 Drs-1E repeats antigen 3 4 Drs Drs-1C Drs-1D B
4 Drs repeats antigen. B Western blotting. 5 4 Drs-1E
) Drs-11 6
/4 Drs-1E 4 Drs-1E repeats antiserum/4 Drs-1E repeats
antigen 6 4 Drs-1E /4 Drs 4 Drs-1E repeats @ B 29
antiserum /4 Drs repeats antigen. 30 R Arg V Val 2
Arrowhead indicates the locus of the immune position. 12
Western blotting B
Drs Drs-1C a
Drs-lE afaf Yang et al. 2006
Drs 6 Drs-1C Drs-1E
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Drs:  MMOIKYLFALFAVLMLVVL GANEADA-DGLSGRYKGPGAVWDNE TGRRVEKEEGRS——SGHCSPSLKEWCEGE 70 (44)
Drs-|C: ME- |KFL | VLSAVLM! | FLGAEESHA-DGLSGRYRGESGAVIWHRKKGVD | COREGRT--SGHGSPSLKCWCEGC 69 (44)
Dr s— 1D MVQ | KFLFVFLAVMT | VW1 AANMADA-DCLSGKYKGPCAYWDNEMCRR | GKEEGH| —SGHCSPSLKGWCEGE 70 (44)
Drs—IE : MVGMI FLEA | LAVMT | VLMEANTVLARDCLSGTF GEPEWAWSGEKERRLG | EEGHV—SGHOSGAMKGCEGE 71 (44)
Dr s— |F : MAQ | KGLFALLAVVT | VLMVANSASAVDCPSGRF SGPEWANDGEQGRRLGREEGRV--SGHESASLKCWOEGE 71 (44)
Drs—1G:M-Q1 KFLYLFLAVMT | F | LGAKEADA-DGLSGRYGGPGAVWDNE TGRRVGKEEGRS—SGHGSPSLKCWNGEGE 69 (44)
Drs—1 | : MMQIKFLFTFLALLMMY | LGAKEADA-DCLSGRYRGPCAVNDNE TCRRVCREEGRGRVSGHGSARLGCNCEGG 72 (46)

*  kk k¥ * * * kK

12 Drs

* K * *  kk Hkckadok

dekokckokok

Fig. 12 Comparison of the amino acid sequence of Drs and its isoforms in Drosophila melanogaster

Underline indicated the signal peptide
CSe3 Cys

Drosomycin

Asterisk indicated the conservative sites

Michaut et al. 1996

Shadow indicated Cys sites related to the CSaB motif and the functional residue possibly related to the antifungal activity identified in Drosomycin

mature peptide Michaut et al. 1996 .
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