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To analyze the role of Bambyx mori transferrin (BmTf) in response to microbes or oxidative stress, we
investigated the level of BmTf transcripts in B mor7 treated with various microbes and oxidative stress
inducers. BmTf mRNA was mainly expressed in the epidermis and fat in the bodies of B mor7 injected
with Escherichia coli, and up regulated in response to microbes such as bacteria, fungi, or viruses, but
was hardly altered in response to oxidative stress inducers such as H,O,, Cu, or FeCls. We also con-
firmed that BmTf mRNA expression was increased in Bm5 cells treated with ERK, PLC, PKA, PI3K,
MAPK, or JNK inhibitors, respectively. To identify the major inducer of BmTf expression, we analyzed
the amount of serum iron in the hemolymph of B mori after injection or feeding with £. colf or FeCls.
The results showed that the amount of serum iron was not changed by injection and feeding with
E cdlj although BmTf mRNA was increased by injection with £ cali On the contrary, injection and
feeding with FeCl; significantly increased the amount of serum iron, although they did not alter the
BmTf mRNA level. On the basis of these results, we assume that up-regulation of BmTf in B mai
is closely related to the defense of microorganism, and BmTf may be expressed at the basal con-
stitutive level when it plays a role in iron metabolism by maintaining iron homeostasis and in the

insect defense mechanism against oxidative stress.
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Fig. 1. Analysis of expression of BmTf transcript in various tis-
sues after injection or feeding with £ coli or FeCls,
respectively. Total RNA was extracted from 5" instar lar-
vae treated with £ coli or FeCls (50 mM) at 12 hr
post-infection. Total RNA was isolated from the follow-
ing organs, E; epidermis, F; fat body, H; head, M; midg-
ut, §; silk gland, O; ovary, T; testis, at 12 hr post infection,
and ¢cDNA was synthesized from the total RNA. To
quantity the amount of BmTf gene expression, fluo-
rescence real-time PCR was performed as described in
Materials and Methods. The results are average of three
independent experiments, and the error bar represents
standard deviation.
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Fig. 2. Comparison of expression among transferrin, nuecin
(attacin-like gene), and enbocin (cecropin-like gene) af-
ter treatment of various inducer. Total RNA was ex-
tracted from 5" instar larvae injected with LPS (1
mg/ml), peptidoglycan (1 mg/ml), laminarin (0.2
mg/ml), BnNPV (1x10° pfu/ml), H,0, (20 mM), FeCls
(50 mM), and Cu (1.2 mM) at 0, 2, 4, 8, 16, 24, 36, and
48 hr and cDNA was synthesized from the total RNA.
We electrophoresed RT-PCR products amplified with
each ¢cDNA and BmTf, nuecin, and enbocin primers.
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Fig. 3. Effects of various protein kinase inhibitors on BmTf
mRNA expression. Bm5 cells were treated for 30 min
and 2 hr with 20 uM extracellular signal regulated kin-
ase (ERK), 10 uM phospholipase C (PLC), 500 nM pro-
tein kinase A (PKA), 20 uM phosphatidylinositol 3-kin-
ase (PI3K), 20 uM p38 Mitogen-activated protein kinase
(MAPK), and 20 uM Jun N-terminal kinase (JNK),
respectively. The values in the bar graph are the average
of 3 repeated experiments.
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Fig. 4. Iron in hemolymph of B mori B morf used in this experi-

ment were normal, those injected and feeding with £ colf

and FeCl;, respectively. Analysis of iron in hemolymph
was executed using the Serum Iron and Serum Iron
Binding Capacity Assay Kit (Diagnostic Chemicals, USA).
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