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Japanese are considered vulnerable to the diffuse alveolar damage. The reasons are: (1)
Drug-induced interstitial lung disease is more frequently observed than western countries or Asian
countries. The patients often have a serious clinical course. (2) Patients with idiopathic pulmonary
fibrosis more frequently exhibit a serious clinical condition called as the “acute exacerbation”, of
which fatality rate is 30-80%. Additionally, diffuse pulmonary disease is often seen in patients who
have received radiotherapy or those who received thoracic surgery. The incidence rate seems to be
high in Japanese. We think we may be able to call the condition as the “diffuse alveolar damage

syndrome”, which accumulates in Japanese.



Assuming that the cause of the syndrome is a single gene with a strong genetic effect, we can
easily explain the difference in the incidence rate between the races. We performed an exome
analysis comparing patients with diffuse alveolar damage and general Japanese, Chinese, and
Caucasians, and identified the MUCH4 gene as the only candidate. MUC4 has 3 epidermal growth
factor (EGF) motifs in the protein, and is considered to work as an intra-plasma membrane-growth
factor that transmits signals by binding to the ERBB2-ERBB3 heterodimer. This structure explains
why the inhibitors of the epidermal growth factor receptor (EGFR) causes diffuse alveolar damage.

We have cloned the MUC4 gene from the patients who suffered from the diffuse alveolar damage,
and identified a 3-bp insertion that may disrupt the stable structure of MUCA4.

In addition to the insertion, MUC4 gene has at least 6 different restriction fragment length
polymorphisms (RFLPs). We have to investigate the effects of both the 3-bp insertion and the RFLPs
in order to elucidate the role of MUC4 in the diffuse alveolar damage.

In the current study, we will perform a comprehensive analysis for the role of MUC4 in the
diffuse alveolar damage.

(1) Establishment of a detection system for the 3-bp insertion in the repeat sequence of MUC4.

The 3-bp insertion resides in the repeat sequence of MUC4 We therefore designed a ligation
mediated-PCR that employs restriction enzymes BstEII, Sap, and the next-generation sequencer. We
are now determining the reaction condition.

(2) Screening of DNA obtained from a variety of ethnic groups.

We have completed the RFLP analysis for the 200 Japanese patients. We are going to confirm
the presence of the 3-bp insertion using the system stated above. The analysis may reveal a deviation
of the Hardy-Weinberg equilibrium for either the 3-bp insertion of the RFLP.

(3) Analysis using the primary culture of the airway epithelium

We have obtained the primary cultures of the airway epithelium from the patients with
pulmonary surgery. The epithelium from some of the patients has been immortalized by the
introduction of telomerase gene, TERT. Addition of the neutrophil elastase to the medium induced
the expression of MUC1 and MUC4. This suggests that both MUC1 and MUC4 may have protective
effect for the airway epithelium against the airway inflammation.

(4) Construction of the expression vectors.

We have constructed the expression vectored for the ERBB2 and ERBB3, introduced into the
COST7 cells and established a stable cell line expressing both the ERBB2 and ERBB3. We have also
constructed the MUC4 expression vectors harboring the 3-bp insertion or having different RFLPs.
We are preparing for the experiments introducing the MUC4 expression vectors to the COS7
co-expressing ERBB2 and ERBB3.
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