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Background: Bilirubin is a catabolic product of heme metabolism that circulates in the
bloodstream in its unconjugated or glucuronide- conjugated form. Because the accumulation
of bilirubin in the blood is a common symptom of liver diseases, its measurement in plasma
(serum) is important for the diagnosis of these diseases.

Method: We developed a method to assess total bilirubin levels in se- rum and urine, using
the fluorescent protein UnaG and B-glucuronidase.

Results: Our results indicate good correlation in serum total biliru- bin levels between UnaG
and the conventional bilirubin oxidase (BOD) methods. We found low levels of conjugated
and unconjugated biliru- bin in the urine of healthy subject individuals. Urinary bilirubin
levels were elevated in patients with liver or bile duct diseases. A simple spot test of bilirubin
using serum and urine showed a strong signal in patients with liver diseases.

Conclusion: The proposed method to assess bilirubin levels in serum and urine will
contribute to the accurate diagnosis of health conditions such as jaundice, anemia, and liver
disease.
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Muc tiéu: Nong do axit uric mau chiu tac dong cua yéu té di truyén. Nghién ctu cua
chlng toi nham khao sét lién quan gitta diém da hinh don nucleotide V12M cuia gene ABCG2
va nong do axit uric mau ¢ nguoi Viét Nam truong thanh. Poi twrgng va phwong phap: Thiét
ké nghién cau mo ta loat ca, bién thé V12M cua gene ABCG2 duoc khao sat trén 150 ddi
tugng bang phuong phap giai trinh ty Sanger. Két qua: Ti 1¢ bién thé V12M cua ABCG2 &
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ngudi Viét Nam truéng thanh 13 64,67%. V12M khdng ¢d mai lién quan véi ndng d6 axit uric
mau ¢ cac ddi twong nghién ctu trén cac moé hinh phan tich. V12M c6 xu hudng lién quan
véi ndng do axit uric mau thap. Két luan: Bién thé V12M khong lién quan nong db axit uric
mau ¢ nguoi Viét Nam truong thanh.

Tir khoa: ndng d6 axit uric mau, diém da hinh don nucleotide, V12M, gene ABCG2.
SUMMARY

THE ASSOCIATION BETWEEN ABCG2 V12M VARIANT AND
SERUM URIC ACID LEVEL IN ADULTS

Background: Serum uric acid level is affected by genetic factor. The objective of this
study was to identify the association between ABCG2 V12M variant and serum uric acid level
in Vietnamese adults. Objectives and methods: In this case series study, ABCG2 V12M
variant was genotyped in 150 participants using Sanger sequencing. Results: The frequency
of ABCG2 V12M variant was 64,67% in Vietnamese adults. V12M was not significantly
associated with serum uric acid level in the studied population by several analyzed models.
V12M inclined to reduce serum uric acid level. Conclusion: The association between ABCG2
V12M variant and serum uric acid level is not observed in Vietnamese adults.

Keywords: serum uric acid level, single nucleotide polymorphism, V12M, ABCG2 gene.

(2016) FEBS Lett. 2016 May;590(10):1447-54. doi: 10.1002/1873-3468.12178. Epub
2016 May 18.
ENHANCEMENTS OF THE PRODUCTION OF BILIRUBIN AND THE
EXPRESSION OF B-GLOBIN BY CARBON MONOXIDE
DURING ERYTHROID DIFFERENTIATION
Anfeng Mu?, Ming Li?, Masakazu Tanaka?, Yasushi Adachi®, Tran Tien Tail4, Pham
Hieu Liem®®, Shingo lzawa!, Kazumichi Furuyama® and Shigeru Taketani'?

1 Department of Biotechnology, Kyoto Institute of Technology, Japan

2 Unit of Research Complex, Kansai Medical University, Hirakara, Osaka, Japan

3 Department of Pathology, Toyooka Hospital, Hyogo, Japan

4 Department of Physiology, Pathophysiology and Immunology, Pham Ngoc Thach University of
Medicine, Ho Chi Minh, Vietnam 5 Department of Plastic and Aesthetic Surgery, Pham Ngoc
Thach University of Medicine, Ho Chi Minh, Vietnam

6 Department of Molecular Biochemistry, Iwate Medical University, Yahaba, lwate, Japan

Heme is degraded by heme oxygenase to form iron, carbon monoxide (CO), and biliverdin.
However, information about the catabolism of heme in ery- throid cells is limited. In this
study, we showed the production and export of bilirubin in murine erythroleukemia (MEL)
cells. The production of bilirubin by MEL cells was enhanced when heme synthesis was
induced. When mouse bone marrow cells were induced with erythropoietin to differentiate
into ery- throid cells, the synthesis of bilirubin increased. The expression of b-globin was
enhanced by CO at the transcriptional level. These results indicate that constant production
of CO from heme regulates erythropoiesis.
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It is well known that haem serves as the prosthetic group of various haemoproteins that
function in oxygen transport, respiratory chain, and drug metabolism. However, much less is
known about the functions of the catabolites of haem in mammalian cells. Haem is
enzymatically degraded to iron, carbon monoxide (CO), and biliverdin, which is then
converted to bilirubin. Owing to difficulties in measuring bilirubin, however, the generation
and transport of this end product remain unclear despite its clinical importance. Here, we used
UnaG, the recently identified bilirubin-binding fluorescent protein, to analyse bilirubin
production in a variety of human cell lines. We detected a significant amount of bilirubin with
many non-blood cell types, which was sensitive to inhibitors of haem metabolism. These
results suggest that there is a basal level of haem synthesis and its conversion into bilirubin.
Remarkably, substantial changes were observed in the bilirubin generation when cells were
exposed to stress insults. Since the stress-induced cell damage was exacerbated by the
pharmacological blockade of haem metabolism but was ameliorated by the addition of
biliverdin and bilirubin, it is likely that the de novo synthesis of haem and subsequent
conversion to bilirubin play indispensable cytoprotective roles against cell damage.
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