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We tried to identify differentially expressed genes (DEGs) from a silkworm, Bombyx mori, involved
in fungal (Aspergillus niger) infection. A total RNA purified from fungal-induced and normal B. mori
(5" instar larvae) was used for the cDNA synthesis. Differentially expressed genes were screened by
annealing control primer (ACP)-based PCR technique. Comparing the gene expression profiles be-
tween fungal infection and control silkworm, we detected 10 genes that were differentially expressed
in fungal induction and performed molecular cloning and nucleotide sequencing of the 10 genes. We
confirmed the expression patterns of 3 DEGs by RT-PCR. The 3 DEGs over-expressed in fungal in-
fection were identified as lysozyme, enbocin and an unknown gene. They were first identified to be
genes induced by fungal infection. Although the detailed functions of 3 genes and their products re-
main to be determined, the genes will provide insight into the molecular mechanisms of in-

sect-immune systems induced by fungal infection.
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cDNA &4

7€ total RNAE AL W& 534 1% (DNAE &
Attt A W82 3ug? total RNA, 4 ul®] 5x reaction
buffer (Promega, USA), 5ul®] dNTPs (7} 2 mM), 2ul®] 10
uM dT-ACP1 primer (5-CGTGAATGCTGCGACTACGAT
III(T)1s-3", Seegene, Korea), RNase inhibitor (40 U/ul,
Promega, USA), 1ul®] molony murine leukemia virus re-
verse transcriptase (200 U/ul, Promega, USA)7} &-f-¥ 20
ul 84 42°Col|l A 2A17F F3F A A 17 (DNAZ /43
Stk $d¥ DNAE 100 uld] Eit Sl =0 -20°Cel
Haskalch

PCR-based differential display

GeneFishing™ DEG kit (Seegene, Korea)Z AH8-3te] A, ni-
gerel A FEHE Follo FE FHAE ACP7|E 7]
%2 3 PCR-based differential display'§ ol 2J3ll 4183}ttt
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5 FAA o DGAZE 94°Col A 30%, 65°Coll A 30,
72%0]A 185 132 ot F 403] WHES §, HFHOoR
SZ % PCR 4HE2 ethidium bromide (10ug/ml)7} 3¢
2%9] agarose geloll Al &2, EI34th
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Table 1. Arbitrary primers for the differential-display PCR used
from this study

Primers Sequences

dT-ACP01 CTGTGAATGCTGCGACTACGATIII(T)1s

dT-ACP02 CTGTGAATGCTGCGACTACGATIII(T)15

ACP 01 GICTACCAGGCATTCGCTTCATIIIGCCATCGACC
ACP 02 GTCTACCAGGCATTCGCTTCATIIITAGGCGATGCC
ACP 03 GICTACCAGGCATTCGCTITCATIIICCGGAGGATG
ACP 04 GICTACCAGGCATTCGCITCATIIGCTGCTCGCG
ACP 05 GICTACCAGGCATTCGCTTCATIIIAGTGCGCTCG
ACP0 6 GICTACCAGGCATTCGCTITCATIIIGGCCACATCG
ACP 07 GTICTACCAGGCATTCGCTTCATIIICTGCGGATCG
ACP 08 GICTACCAGGCATTCGCTTCATHIIGGTCACGGAG
ACP 09 GICTACCAGGCATTCGCTTCATIHIGATGCCGCTIG
ACP 10 GICTACCAGGCATTCGCITCATIIITGGTCGTGCC
ACP 11  GICTACCAGGCATTCGCTTCATIHIICTGCAGGACC
ACP 12 GTCTACCAGGCATTCGCITCATIIIACCGTGGACG
ACP 13  GTCTACCAGGCATTCGCTTCATHIIGCTTCACCGC
ACP 14 GTICTACCAGGCATTCGCTITCATIIIGCAAGTCGGC
ACP 15 GICTACCAGGCATTCGCITCATIIICCACCGTGTG
ACP 16 GICTACCAGGCATTCGCITCATIHIGTCGACGGTG
ACP 17 GICTACCAGGCATTCGCITCATIIICAAGCCCACG
ACP 18 GICTACCAGGCATTCGCTTCATIIICGGAGCATCC
ACP 19 GICTACCAGGCATTCGCTTCATIHICTCTGCGAGC
ACP 20 GICTACCAGGCATTCGCTITCATIHIGACGTTGGCG

Core-One" Miniprep kit (CorebioSystems, Korea)S A}-&3}
o] 223 AT 23 plasmid DNAS 353 U2, ABI
PRISM" 3100 Genetic Analyzer (Applied Biosystems, USA)
= ol&sta] A7IMes 23k o] F NCBI9| BLASTX
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Reverse transcriptase (RT)-PCR
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Table 3. Nucleotide sequences of DEGs-specific primers for
the RT-PCR

Clone Annealing

No. Temperature Primer sequence (5'-3')

F : ACGGCAATAGGAATGTTTTA

DEG 01 55°C ¢ TTTCAAGGCCTGATTGTACT
E TTCACAAATT
DEG 02 5C 4 :igiigiTcgchAAAGGGCCTA
F : GTACGGTGATAAAACGGATG
DEG 03 55C ¢ CATTTTACGAGCAGATCGAC
F : CTGTGAATGCTGCGACTAC
DEG 04 55°C ¢ ITTTCTTAACGTGTGTGTGC
F : AACCGCGTATTCGTACTGTCC
DEG 05 65°C . ITITAAGITGGCAAGCGTCC
F : TTTGAGATTTGCCATGTACGT
DEG 06 55°C  p  AGCAGATAGAGCACATGAATT
F AGA AAGTACGA
DEG 07 6C  p CaeeTecTeTTerTeTicT
F : GCACAGCTAACATCTTCTCC
DEG 08 55°C . CAATGATCACATTGITTCCA
F : CTIGTGAAT! ACTA
DEG 09 55C A GTGANTCITICTONT
DEG 10  63C f{:: ﬁgi%ﬁ%ﬁfﬁ%ﬁc

ACPO7 ACP0O8 ACP1l ACP12

F: Forward, R: reverse

ACP12 ACP16 ACP19

cl1 ¢l €¢I ¢ I MC I

I ¢ 1 ¢c I MC T CT1T C I

Fig. 1. Agarose gel electrophoresis of genes induced by infection of A. niger. C: normal, I: A. niger infection, M: 100 bp DNA
size marker. The arrows indicate up-and down-regulated genes by A. niger infection.

Table 2. Differentially expressed genes from silkworm by infection of A. niger

Clone No. Homology Amino acids similarity (E-value)
DEG 01 lysozyme 476/485 (0.0)
DEG 01 Lysozyme 476/485 (0. )
DEG 02 Enbocin 139/139 (5e-71)
DEG 03 Lysosomal thiol reductase 1P30 277/283 (3e-140)
DEG 04 Internal transcribed spacer 1 168/169 (4e-87)
DEG 05 Unknown
DEG 06 Unknown
DEG 07 Unknown
DEG 08 High basic serine protease 554/596 (0.0)
DEG 09 Unknown
DEG 10 Unknown
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DEG 01
DEG 02
DEG 03
DEG 04
DEG 05
DEG 06
DEG 07
DEG 08
DEG 09
DEG 10

Internal control

Lysozyme

Enbocin

Lysozomal thiol reductase
Intemal transcribed spacer 1
Unknown

Unknown

Unknown

High basic serine protease
Unknown

Unknown

Beta-actin

Fig. 2. RT-PCR profiles of 10 DEGs. B-actin gene was used as
a house-keeping gene for a internal control. N: normal,
I: A. niger infection.
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