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kLTS P B Ak R 48 S = E E SIDros ThE
MERNFEERRIE

X EE, M, EREE, FWEER - EL,
£/ 0| R S R R SRR I S

(L. FERIE A ar b g4 be, EIK 4013315
2. FERIMFER A B BV A ORI, WA A s R R IR TT o A S, HEEK 401331)

WE. [ 80 AR G AL TARPLLEENR Shelfordella lateralis ¥ H KRB EEZ LR, F IR ALL
FAMR R AR ALEME S F R ANFFTORIE RN, [F k] A TR SR T aKIE
ST AR MR LT B 04 e K R Wt A7 % &, Fid ik RT-PCR #4735 49E ; /) I RT-qPCR ) & AR bk 4r %5
HERB RN (] 35k 435 k& 6 BEEMEm R Aot k) 4 85 R RF AR (k8 HiE
)N ﬂﬁ%\ﬁuﬁaﬁaﬁiﬁ)ﬁﬁ—ﬁﬁk%ﬁfa Escherichia coli &3 & %] & 31 Staphylococcus aureus
Foip B FE(1x10 7 mg/L) G4 A P RBEL ARG ERAST, SR AEFH T EMRLE
R R 38 E 2 K B SlDros %9 ¢cDNA A7) ( GenBank %A & 5 . PQ464795) , 2 5% 1 i 4E K 201 bp, 457
66 NREABR , SlDros EABPLIIERR 6 B # ARk & P KT &1L ;SDros £ 4 #3 k sk KB JFofn
MO P EER TR G ERN KRG 12,24 F2 48 h BT 4 #535 k & SlDros W £k S 22 5 TR
(EHEEK) AR FECHHHREE6, 12,24 Fo 72 h iF 4 852 K & SlDros th 2L B4 2 %
& T x4 ( ii%ﬁ*zﬁﬂﬂyk) RSB EE 06 h BF 4 #5E kF SlDros W R X S 2 EH T BA(E
éﬁmm) [Zd ) mpkir s A ER KRR B E LT AR, FL@MBAF R A BEYakiFFEER
*%Tﬁfﬁm#&ﬁtﬁfﬁﬂl‘h@Hkéﬁ%ﬁéﬁﬁ—zﬁ**%i%ﬁ*’lh BT T A mh,
*%ﬁlﬂ: PEMCLL s, A, RWEL; AR AL, L P, @R
RESEES: 0969.9  XEAKRIEAD: A XEHE: 0454-6296(2025)07-1023-08
Cloning and in vivo induced expression of the antimicrobial peptide

Drosomycin gene SIDros in Shelfordella lateralis ( Blattodea . Blattidae)
LIU Lu-Yao', GUI Hang', REN Shu-Jin' , YUSHAN Yi-Li-Mu-Nu-Er' , ZHANG Bing-Chuan', LI Fei',
HE Shu-Lin'**, ZHOU Cao'** (1. College of Life Sciences, Chongging Normal University,
Chongqing 401331, China; 2. Chongqing Key Laboratory of Vector Control and Utilization, Institute of
Entomology and Molecular Biology, Chongqing Normal University, Chongqing 401331, China)
Abstract; [ Aim] The aim of this study is to identify antimicrobial peptide Drosomycin gene in
Shelfordella lateralis, and examine the developmental and tissue expression properties and the expression
of antimicrobial peptide Drosomycin gene induced by bacteria and insecticide. [ Methods ] Drosomycin
gene of S. lateralis was identified based on the transcriptome data of S. lateralis and further validated
through RT-PCR. The expression levels of the Drosomycin gene in S. lateralis at different developmental
stages (1st instar nymph, 4th instar nymph, and the 6-day-old female and male adults), in different
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tissues (head, thorax, gut, leg, fat body, hemolymph and integument) of the 4th instar nymphs, and in
the 4th instar nymphs after injection of Escherichia coli, Staphylococcus aureus, and deltamethrin (1 x
10 > mg/L) were assayed by using RT-qPCR. [ Results] The ¢cDNA sequence of Drosomycin gene SIDros
( GenBank accession no.; PQ464795) of S. lateralis was cloned. The open reading frame of S/Dros was
201 bp in length encoding 66 amino acids. SlDros was highly expressed in the 6-day-old male adults.
SIDros was mainly expressed in the head, integument, thorax and hemolymph of the 4th instar nymphs.
The expression levels of SIDros in the 4th instar nymphs at 12, 24 and 48 h after injection of E. coli, and
those at 6, 12, 24 and 72 h after injection of S. aureus were significantly increased as compared with
those of the control group injected with distilled water. At 96 h post-injection of deltamethrin, the
expression level of SlDros in the 4th instar nymphs was significantly higher than that of the control group
injected with acetone. [ Conclusion]The antimicrobial peptide Drosomycin gene is present in S. lateralis ,
and stress of bacteria or insecticide can induce its expression. These results provide a foundation for
studying the function of antimicrobial peptides in S. lateralis and the further development of new
antimicrobial drugs.

Key words: Shelfordella lateralis; antimicrobial peptide; drosomycin; gene expression; deltamethrin;

bacteria

FBABRLT MY Shelfordella lateralis , X4 2 43 G
I S8 T35 5 (Blattodea ) 3% i &) ( Blattidae ) 4%
[CWiEJm Shelfordella, 2% H1°F 2018 415 Y AL 1 [
SRERATA7 1Ly 171 i X R B (T /INF-45, 2020 )  PEARET 05
WRAE Ry SE W Uk Periplaneta americana W35 2% )E | [F)
FERA SR BAERE ) MEREEIE N BE T . H A I8
UMK MR 25 e IR T & AT T R BB, TEAR
HHLUEE HUA PR A Dy TR T — s BUR
(RS, 2024 ) , B W7 A& B BRE &2 W ( X1 A5
355, 2017 ) (0 DK BT 56 W (SR B 45, 2022) T
Je e (CRIAEaE , 2020 ) 45 2 7RI KIGYT h ) izl
Fi o SR H H G TR Bk 21 095 6 1Y) 245 FH A o R D
HziH

L K (antimicrobial peptide, AMPs) J&—25
12 ~ 50 >y 1 L fir 1% 2 66 TR 2H i i) S ik, PTG 25
i, R 2 ~T kD, AR TAE YA
H, FEALSEA Y IS Sh ) | B e D) R L 3 )
SR AR, 2024 ) o B HUBUR IR Zh e AR
2 NEH B U R A e R G0 0 BRI R AUE
ALV I, T DIOS e RS, I R A YU
PR G LL S b 96 45 ) fig (1 he 8 R L I, 2020
A, 2023) , 2SIk ER TP E SRR T
it 300 FhHTE L (Wang et al., 2016) . ARG
FRZH ORZ R 1, B BT TR IR AT Aol 4 26 1
REZRE BIEZRE B & Il O & & H 2Rk
(Yiet al., 2014) , BRICZA, A7 — S H Al 1 BT #
B, Bt M BR i S48 Drosophila melanogaster B I Ik

L 3 B Ok 1) R 0 % X ( Drosomyein ) , {2 55 1
Ak X 7E H S A9 PT B F K ( Fehlbaum et al., 1994 )
TER W Drosophila WY BIF 5T th K 3, H &) A& iy 1y
Drosomycin J PRI f5 BB 1 25 1 56 X L 1 A1 2R
22 [CBAMETE A ( Chiu et al., 2005 ) 5 FE R EAR
B Drosomycin F1 Drosomycin-2 A] DL 23 4= 8114
FCYE 5 BIRAAR ) &2 F (De Gregorio et al., 2001 )
TEMHF A WFIE 0 % B, AR PR N 2 3K Drosomycin,
REAZ $2 1 M E 0 B R B A P (/D AR
2012) 5 MIFE R LTI MR AR Ry S P Wi 1) 3 25 s, HL A4
MRS EA RS RN, KUt 5 2 mE fny R
R 2R AT AT S [ , R I 1A

PUR AT IS UR TGV K R 25
Feado T PO HLIR L 42 JosE TeRIfE R, A
X THUA ZRUE, PO A Z (s ot o 7 A it 24 1
(X5 2245, 2024 ) , KT R R8I Ry 2 A &Ly 4t
A AN (Zhang et al., 2022) , HAT B RHY N
W BT, PURIRTE NG R B2 7 Holk A&olk B
INTAEATIERA 2 WL o N, 76 B2 2405
KB, U IO IR AR E YA P, OF B RERS A A
JEA5 & 1) A4 ( Tummanapalli and Willeox, 2021 )
57 B0l LAY J7 T, B0 18 JIK RE % 40 ] L 2= 85T
—L 5 R (BB L AR, 2023) , M7E RN AT
M, BB R AT LA B i B35 8 59, DA T b 1) ot Ot ff
AVE R (R 45, 2021) o PR ki IF A0 BA B
KRGS, 0 T et AS e Ik, H AT BIETE R B
AT LAGE AR Y s AR A Wi 4 )7 g5 A iR R
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KPR K. B4, @ BRI 38 uE S R OK
Hermetia illucens %) MU= A= H0 Bk ( MR 4E, 2023) ;
g MATEE Bacillus thuringiensis( Bt) fEH%15 S
488 1 Helicoverpa armigera KA 2 PUHE Mk IE K HacD
B sgoKF B (R AT 45, 2024) 5 5 A Bombyx mori
TS W B2 B 3R (20E) wT DL & 40 i Ik 2E
CecropinB6 B3k LM ( T @45, 2023) , iijiX &
AWl AR A Y E 1Y 5 O A n] LATS kL0
W4T PR IR P IR IR 5 B — 2D AT 9T o AT LIFR
BRLT e 8 Ry i A ), T80 Aok o 5 S 2 BOHE R AT 45
AT T H R R B, 0 R 0 F 8 AR Gk
FEOEHEAT 30T 6 HAR SR 0 S - T A4, B
GEVEHR T W0 1A P T R R 1% D) e S i — 25 %
BIUR 25T T Rl

1 #MB57F%

1.1 B HE R HF

PR LTI 14 1) 5 2 A0 < TR (28 £2) °C L #H
XRSE 65% ~T5% , FFIG Z5 A Tk K &2k &
K =Tk ) FEAT1E SR . 98% 1 1R U4 TR
J 253K AR RTARA BRA W
1.2 5 RNA p#ZEUK <DNA B&E R

i HP Total RNA Kit 351 £ ( Omega, 3¢ [ )
TR G B BR 2T AR 1Y) A RNA, J-feft H M e 2
JEt BE T E AL RNA G ¥k 5 RN 4l i, Bl
PrimeScript'" RT Reagent Kit with gDNA FEraser
(TaKaRa, K% )R &G B cDNA
1.3 EEREE

HRAJE NCBT | & 20 A1 (/) R 21 055 M6 11 % S 2H %K
Jii (SRR23684285) , 232 de novo 21 %W 45 3K A5 PRk
LTI SR B 2K L N P 4, A Primer Premier 6. 0
BAFBOT R S S (3R 1), IR ] 2 x Taq PCR
StarMix with Loading Dye iz 7 ( GenStar, Jt 57) L)
RT-PCR 06 3 P 20 vh 3145 19 )3 1 #4735 ik, PCR
P2 LYK 45 4 S5 SR T E. Z. N. A® Cycle-Pure
Kit( Omega, 32 [#] ) 5] G x5 H 19 251 47 [l 55 4l
b, #4520 B B S0 EAT TA SeRE, 4 se b 5 1Y)
PR A A AT .
1.4 EREF35H

FIFH ORF Finder ( https: / www. ncbi. nlm. nih.
gov/orffinder/ ) 437 B2 Ak 21 I8 W Drosomycin %t [H (Y
TEHCTEAE ; 32 ] DNAMAN 4 G Ho g i 22 5L 1R 7 571
AT Z & ¥ 51 L Xt 4387 4 ] ProtParam (https ; //

web. expasy. org/protparam/ ) Tl & [ i 1Y 43 T & Al
RIS 2 5 (pl) o F A SignalP 5. 0 (https: //
services. healthtech. dtu. dk/services/SignalP-5. 0/) i}t
S S KM . @3k Pfam (http : // pfam. xfam. org/)
F1 SMART 72 % 35 (http : // smart. embl-heidelberg.
de/ ) FIUI H: 4 i 2 1 19 DRSPS A . ] SWISS-
MODEL ( https; // swissmodel. expasy. org/) T il 2 11
=2 4548, DA NCBI 4 22 b F 48 Ho A | &t
Drosomycin FH P IEFR T, 3R MEGA6. 0 #X
1 4R 4% % (neighbor-joining, NI) M R A&
i, 5 5E bootstrap {E 4 1 000 YRAGES
1.5 HmERERERIEE RT-qPCR JUIE
L.5.1  AN[A R & B BOFIZHSUBORE : ISR Ak 20 e
LT 4 o e 6 H M s s FAE R L . 72 PBS
i) 4 e i Sk i i R ARRE R DT A A i
W, BABBRMALSFENEE 2 ~5 kAN
UANMEY RS ST TR E 3 MY
RNA $2HURT cDNA 4G 1.2 95,
1.5.2 % HURFN AN TR 0 A BABORE - s T S ik
Gtk Ak 4 W H BUTEGT 1 pl B4R (1 x107°
mg/L) AR5 24, 48, 72 F196 h (L, LATE
SRVATR A ZE 08K g 0 BEAL, B MR AL 5 2 Sk A7
AR LL IS, R4, 23 S0 g3k 4 08y s A
2 wL B KIGFFE Escherichia coli( OD {f =~6.0) fll4:
WO 2 B Staphylococcus aureus (OD {H =~6.0)
(Deng et al., 2009) , 73550 T 3, 6, 12, 24, 48
T2 h W2 SRAFE B MAE R 1 AN
A 3 A B S . RNA 25U cDNA
HRE 1.2 95,
1.5.3 RT-qPCR Jll%E . {#i ] 2 x T5 Fast qPCR Mix
(SYBR Green [ )id# &, 1S RT-qPCR ¥ X} S
B R AR R R IFATIE, LA SlActine hy N 2 5
,{# F] Primer Premier 6.0 %13 ¥ (F£ 1), W
KE& . B RS9 (10 pmol/L) 45 0.5 ul, 2 x T5
Fast qPCR Mix(SYBR Green [ ) 5 pL, ¢cDNA iy
1 pL, ddH,0 3 pL, RNEF: 95 CHIAEM: 3 min;
95 CAM: 30 s, 60 CiE kK IFFHEMH 30 s, 39 M,
60 ~95 CA: mUA M e, B DFES I B EAT 3 IR
RT-qPCR FAREE, *H D -Aac ¥ ( Livak and
Schmittgen, 2001 ) 313 SiDros BYAHXTFRiL1E .
1.6 HiEsH

BB BRI L AME + bRifEiREoR . il
H Tukey [< HSD 3%t SIDros TEN ] & & B B 421
AP e T R IR BT 2 8 LT ]
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Fx1 EAWMRETASIY
Table 1 Primers used in this study

HH 519 SIMFSI(5" -3") Hi&
Genes Primers Primer sequences Use
SIDros AMP1-F1 CAAGCAGGCAGCATCTATCT RT-PCR
AMP1-R1 TTGGGACTCTACTGTACTGAAA
StDros YSIAMP1-F CTCGAAGAACCTTGCATCCATT RT-qPCR
YSIAMPI-R CAGACAGTCACCAGACACAATC
SlActine YSIAct-F1 TGTGCTATGTTGCCCTGGACTT
YSIAct-R1 GCTTCTGGACAACGGAACCTCT

TRSEAEA ¢ KX 2% HURI A Hh i) Rk i AT 22 5
wEMHT

2 #R

2.1 1EPRLTUEMR SIDros B R R IES F 54T
HATIAIE, SRS T — 2K 424 bp 1Y)F 51,

23k P A L X R ST4 *ﬁﬁi/\*ﬁﬁﬁ HoA R R
L B H o4y 4 8 SIDros ( GenBank & 3% 5.
PQ464795) , HIFHLI FEHE 42Ky 201 bp, Zifih 66
ANGEHEMR . T A H By 108 7. 35 kD, Bg A
HLS ok 7,51, 75 22 35 b &5 S 5 7 PR Bk 1 s g
SIDros )2 5L 2741 5 HoAt B 3L Drosomycin J¥-471
ARS8, REGLEWEIR kL1 g i
B SlDros 5 1% [ /N ¥ Blattella germanica [
Drosomycin RATE [F] — >3 32 1, HA G B % %
KR VRIETSAMAE T T Agrilus planipennis |77 5
B JN i B Diabrotica balteata F1 E K AR 7 i HH R
Diabrotica virgifera virgifera 5 ¥ # H B B 19
Drosomycin JE 8433 (& 1) . SlDros & [ = 2% 4514
H o-BRTE | B~ 8 AT LI A6 Hh ZH A

S

2.2 1EBRLTHEHE SIDros BB = RIA

AR BB BRILTERYI(E 2: A), SlDros 1F
PERRLTURME 6 H i M ki rp K 3Rk, Kb it i 3
ET R4 A BURT 6 H S MERL R P ik . R
[FIZHZIh k%R (B 2. B), SIDros 7EAR k1

W 4 W7 AU Rk, Hoh e Sk h i Rk

TR g 5 T LIRR L o 30 R B v () 2 SR A e s A
R 2k G TR h ik BRI
2.3 @AEFMRHEFEET SlDros HRIEE

XF 4 WA RS KA R 5, SDros )31k &
BTG LTRGBS fEESE 12,
24 F148 h W}, SiDros i35 7 W 2 5 T XA (1
PZEWIK) (P <0.05) o [FIARE, %F 4 % dE G 4
WO H A IR G SlDros W3R8 556 LIHE T I 4
FE)E 6, 12, 24 LK 72 h B, SlDros 315 =ED
e R L (VESTEEMK) (P <0.05) (| 3.
A) ., ESTEEZEE S SlDros W) iA & 20T B
R TR TS 96 h I SlDros RGN & W3
T TR RRZH RSN ) (P <0.01) , g Xf R 1Y 3.
73 f5(E 3: B),

KA AR B Diabrotica virgifera virgifera XP_050504907.1
1 B JIN B Diabrotica balteata CAG9835403.1

T T Agrilus planipennis XP_025835506.1

18 [ /N Blattella germanica PSN31134.1

© PBKLTEHE Shelfordella lateralis

JE%E Belonocnema kinseyi XP_033216848.1

IR TRWE Drosophila jambulina KAH8297645.1

g RELFME Drosophila pseudoananassae KAH8339131.1

K— VY FCIRM Drosophila sechellia XP_002035184.1

0.03

L MG S Drosophila melanogaster CAT77115.1

BT ARHER A A S TAE B LD AR SIDros 5 HAb 2 Ht Drosomycin ZEEMR P81 () R Gt A (1 000 YR AL )

Fig. 1

Phylogenetic tree of SlDros of Shelfordella lateralis and Drosomycins from other insects based on

amino acid sequences constructed by neighbor-joining method (1 000 replicates)
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=2 =
ig & ms 3
@ ~ g )
.l By nd
%; %z 2 - b
10 - =
l b
b
0 | 1 I 1 | — 1 0
IN 4N Fe Ma Gu Le He Th In
KB BBt Developmental stage éﬁéﬁ Tissue

K2 SlDros TEFERELLIRMEANR] A BB (A) Al 4 2 4 ARRIZHEN(B) iRk i
Fig. 2 Expression levels of SlDros at different developmental stages (A) and in different tissues
of the 4th instar nymphs (B) of Shelfordella lateralis
IN: 1 {45 0 1st instar nymph; 4N, 4 {325 1 4th instar nymph; Fe: 6 H #$ M 41 6-day-old female adult; Ma; 6 H ¥/, H 6-day-old male adult.
Hm: [k Hemolymph; Gu: #iE Gut; Fb: JEIi{A Fat body; Le: & Leg; He: 3k Head; Th: ) Thorax; In: {£&B¥ Integument. [& 80 K 71
8 = brifEiR; A EAF/NG FRRRRF R B W Bl R 4RI L R Rk i 25 5 .35 (P <0. 05, Tukey [C HSD) . Data in the figure are mean

SE. Ditferent letters above bars indicate significant difference in the gene expression level among different developmental stages or in different tissues (P <

0.05, Tukey’s HSD).

@ B
12 5 ,
I 507K Distilled water (CK) a B Pl Acetone (CK) s
5 T [ Ec T 4l TRE 1 Deltamethrin —|—
% 6 HHSa 3
g g §
i 2 3 |lh I:r_i ab N X7 3k
H g — ol A
#® 2 T E
fogs g
® = e 2k
e s
= =
é mﬂ, | j —|_ i i i
0
3 6 12 24 48 7
S5 5] Time post injection (h) (BEEH’J:EH'IEH Time post injection (h

B3 RIHT B (Ec) 88 L A BRE (Sa) (A) FITSITUAGER (B) il T ARPELLER S 4 7 HLrh SiDros (36541
Fig. 3 Expression levels of SIDros in the 4th instar nymph of Shelfordella lateralisthe under the stress of Escherichia coli (Ec)
and Staphylococcus aureus (Sa) (A) and deltamethrin (B)
P B A~ 3 = SRR s AL LSRN TR 200 AN [ b B A 0] 5] PR 2 a5 1 22 5 {25 (P <0..05, Tukey [ HSD) s 4 EAF SR 50 4L
2R B EE (P >0.05; “P<0.05; *P<0.01) (¢t #%), Data in the figure are mean + SE. Different lowercase letters above bars indicate
significant difference in the gene expression level among different treatment time (P <0.05, Tukey’s HSD). Significant differences compared with the

control are indicated by symbols above bars (P >0.05; *P <0.05; ™ P<0.01) (t-test).

T 14> Drosomycin 3£K . HE AR = %45 M E M
3 g A P SR i Drosomycm 1 & H :Jim 4 ( Landon
et al., 1997) +43AA0L, FIFEEA o-1RHEM B-HTE
Drosomycin fz-F /& M PG SR 1 & B 58 — JRUE AL T Drosomycin FE& K HGE AR FHEAE
AHUECH K (Fehlbaum er al., 1994) , HEEMI L& o el (B 238 i NCBL $ 8 E R R A 8L, A 21
WEE R B-T &, TEARMIH, O A MK NEEE /N Drosomycin 8 [ 5 510, IR
WA AR S 2 AR P, i A RT-PCR 301k, fie 244K 1% ./J\T%E’J S 91 3 ki 5 5 PR A 4 %?‘JE/‘JJ—JF
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WA TSN RAIE , H 31X 26 77 2 40 1 DR B A 72 /)N i
HZAELE Drosomycin SERI (¥, 55 A, #2538 H Fifise
WH A D FR S NCBL e 2P A T
Drosomycin %t (K 1), ix b g8 B 2% By,
Drosomycin J& R A] GE7E T 2 1 B U A 7E . (HI2iX
L PR 1Y) g e AT 2R i v H TR GE 1Y Drosomycin K&
R —BOLA Tt — L5

HE—2B TR B, SiDros TEAN[A) K 7 Bir B rh A
AFRIK(E2) (HRETEPE 6 d Bk bRk
iR o TEARIE SRR AR ST Th & B, Drosomycin 7%
SR EAT & 7 B B A p SRk, n 7 A
Drosomycin 75 Y v ¥4 2 2 35, T A5 40 v A4S Y 3]
Drosomycin Fll Drosomycin-2 4 ik, Drosomycin #ll
Drosomycin-2,  Drosomycin-3,  Drosomycin4  Fl
Drosomycin-5 7E4 H A% A 34 ik (Tian et al.,
2008) , XK FH B BCR R R IE I Drosomycin , W]
RETE B HURE 1 AR KR B W B 18 o B 2210 £ £
HEMKMIIREIE A Fi it — 9, 5340, 7E R
WFFEH A B, D 17 1A A A 92 B I 5 7 v BB 6% 5 ik
Drosomycin , Ff- 5 43 i 2] 1fiL 3k 2 ( Tzou et al.,
2000) . SR, 7 S b 1Y B 52 T & 0, Drosomycin 1
AT LATE 5 AN EE AR 5 Fh b e A2 3Rk
(Ferrandon et al., 1998 ; Tzou et al., 2000) , TEASWF
FERW B T AU 45 2R, SIDros EAEME £1 45 W5 1)
SRR A AR BE 2 BLAT B v A B SRR, X SE
ZURAL R RE NS 5 AP L B L4 il 11T Drosomycin
N — P E B AP IR, R R R AR A SUrh R R
KA BT R AR A A B T AR AR

Drosomycin 4 2 — Fift B 2 ) 470 B 147 JIK, AE 0% 4%
FLR I R  HAA TS & B, 40 G et RE I 175
SHFRIK, TR R I K, LRI B
SO H AR AL F A A 3 - 48 h S REN B E AT
Dro2, Dro3, Dro4, Dro5 (%5 5% /K- (Deng et al.,
2009) s EARWF ST W AR BLCE 32 A) X ARk L1 05
4 1y HOTE I K A TR A 4 v (O A A BRI TS 6 -
12 h, SIDros Feiki & & T X HRAH , XS RE
B, Drosomycin ZREME AN IH 15 K1k, If HAE—
SERFFE Rt A B, Drosomycin [Al R BLAT HT 9 = [G B
PERE B VE F ( Fehlbaum et al., 1994; Buchon et al.,
2009; Zhang and Zhu, 2009) , BIRAEATR P
28I SIDros BESETE R A MHA R 1835 |k ak,
B HIE A [FFF RS AP = IR i rh R I
H WA HIE R T2 — 58 . TR0 AM s
R B, 25 HORIE Ry oA i WL AR A= i ae R -

() T LA 368 5 5 e 8 B ) S 8 R 1A 1 0 R I A e 3k
(PRER R, 2017) o 451140 : LABH HUobk ( LDy, ) b B AR
W KIS Locusta migratoria Jii , Defensin-1 Bi)%% 57K -
X TRMRAL F iR T 517 45 (AL, 2016) . %
KA & ¥ Apis mellifera ligustica 7F 95 WE . {% I
(LDsy ) Ab BT, HAK A Defensin 1) 2 35 5 9 12 2% |
P (229K, 2020) , TEARWTTE WA 2RI & B
(B 3: B), V55054 e 38 5 W 35175 A Bk &1 e i
SlDros [ 3Rik, XELMF 545 R R M, X R RE 8 7E
—E SN R BT IR R, DT S B
AR TR B

SN2 ARG A 3 PR T 0 R ) A 3 2 AR
EF T —> Drosomycin X ¥ HAx 44 & SlDros , It
X HAE R | 4 B 3K TR AR S BRI N I
FARPATHIGE . SRR IR AT 1A | 4 8 (K i LA
LR ERIE Y REAE 15T SIDros 1 3K3A , A AR
PR AR T I A I AR E] . TR S R ] oy
2D BIFT PR 2L WA P 0 T 0 2 g S e —
IR 25T S
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