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Next-generation sequencing to comprehensively monitor
pathogenic viruses

The presence of viruses in the influents of the wastewater
treatment plants (WWTPs) has been considered as one of the main
causes of infections in individuals. Thus, an epidemic of viral
infectious diseases in an area can be monitored by investigating the
diversity of human enteric viruses in wastewater. Next-generation
sequencing (NGS) has recently been applied to determine the viral
diversity in environmental samples such as wastewater.

Therefore, we hypothesized that the viral metagenomic analysis
in the influents of WWTPs using NGS could be employd for a
comprehensive detection of the epidemic of viral infectious diseases.

The iMaRRC investigates the diversity of pathogenic viruses in
wastewater using NGS as well as evaluates the relationship between
NGS data and field data pertaining to viral infectious diseases. The
relative abundances of pathogenic enteric viruses in wastewater
followed the same trend as that of the viral infectious disease cases
in the same area as revealed by a pediatric sentinel surveillance
(Figure 1). It is suggested that monitoring the diversity of human
RNA viruses in wastewater using NGS is useful in the
comprehensive detection of the spread of viral infectious diseases.
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Figure 1: Relative abundance of human enteric viruses in
wastewater samples collected at the indicated intervals (A), and
numbers of the viral infectious disease cases in the same area as

based on pediatric sentinel surveillance (B).
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Figure2: Setup of the rapid chloride migration test
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Rapid evaluation of chloride resistance of concrete
cover

Reinforcements in concrete structures are protected
against corrosion by a concrete cover. However, when a
certain amount of chloride ions penetrate the concrete
cover during the service life of concrete structures,
chloride-induced corrosion can occur. It is, therefore,
essential to enhance the chloride resistance of a concrete
cover in order to ensure the durability of concrete
structures under severe conditions like those observed in
coastal areas.

Meanwhile, in order to evaluate the chloride resistance
of concrete, the saltwater ponding test is generally carried
out. However, it takes several months to conduct the test,
and the evaluation becomes challenging when concrete
with a high chloride resistance is tested.

The iMaRRC proposes a rapid chloride migration test
to evaluate the chloride resistance of concrete. A concrete
specimen (¢100x50 mm) is set into diffusion cells with a
NaCl or NaOH solution, and voltage is applied by using a
DC power supply (Figure 2). After applying the voltage,
the specimen is split, and a silver nitrate solution is sprayed
on the split surface to measure the chloride penetration
depth (Photograph 1). This test takes approximately five
days.

It is possible to evaluate the chloride resistance of the
concrete cover because the chloride penetration depth
decreases when the chloride resistance is enhanced.

The video recording of the rapid chloride migration test
is available on the web page of the iMaRRC.

Photograph 1: Specimen after apraying silver nitrate solution
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‘Workshop on construction materials

Concrete is a general material for constructing
infrastructures but is not usually noticed on our daily life.
The iMaRRC would like to provide opportunities to
learn about construction materials such as concrete for
common people.

Making concrete!

The PWRI and NILIM held a public open day on
November 23, 2019. The iMaRRC holds an annual
exhibition focusing on “‘Construction materials,” and this
year, the theme was “Making concrete!” the same as that of
last year. To learn more about concrete, participants enjoyed
making a mini planter consisting of mortar (Photograph 2).
Cement, sand, and water were placed in paper cups and were
mixed by using chopsticks.

While the mortar was hardening, the participants enjoyed
quizzes about concrete, with questions like, “What is the
load capacity of 10 mm-cubed concrete?”. We are grateful
for the event because the participants enjoyed learning about
concrete, and the exhibition had many participants

(Photograph 3).

Experiencing materials used in civil engineering!

The Tsukuba science collaboration was held on November
16 and 17, 2019, at Tsukuba Capio (Photograpgh4). The
iMaRRC and Gakuennomori mandatory education school
together conducted an exhibition titled “Experiencing
materials used in civil engineering,” which was a similar
exhibition to that held during the public open day.

Students who belonged to a science club made
preparations for the mini planter (Photograpgh?) and for
conducting quizzes about concrete, and the iMaRRC
supported them in these preparations and activities.

Some participating were interested in the mechanism
governing the hardening of concrete and the chemical
admixtures used. We would like to convey our gratitude to
the students and all the participants.
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Photograph3: Public open day at PWRI and NILIM
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Photograph4: Tsukuba science cbllaboration




The National Research and Development Agency
Public Works Research Institute (PWRI)

faraxy

5 3\

2019 411 H 13 AIZ, S <IFEFESHIHCRBWT, &3]
iMaRRC &I F—%BH# L £ L7z (Photograph5),

iIMaRRC & I &, TAMERCEIRFIF D58 CHAESE
P ORI Z B DR E DT —~ & F%E LT, B
LR Z TR w18 U C, E DI OV T ORMRZ TR
DB IDICBIET DIIFEES T, AlElid, TRAREEICE
T DEARR M A~ AOFH EFEE] &\ D 7 —~ ThillH,
IRIVT 4 AT v a VEITOVE Uiz, M AL 54 4 DOHGE
BN TEE £ LT,

iMaRRC DA FEHZEE NS OB E DA, iMaRRC
EARFTAFFTRE LY THAITROMIEHEIT - SEREO T
AKIGIRBERERATBIERAEIRI ) S LT, FAHIR & 5ERL
EARGREAIT 2 Z L1 K DB =1L X —HIHeh R DR
WHYE LT, H T, iMaRRC ILIRFIFZEE LV THAZE
FFOWFFEREAT « FATR A~ ZD KGR KBIFIF
LT, iAEEA - AR A A~ ARG K DK
PRSI OB G D E LT,

(N BA TAGERHEA RSO 28 EIR 1% TR
HISZBIT D EATR M A~ AOGNE IR SEL
T, AR A~ AOFER OGN LIAEE W T ThE
W& E L,

BHEH TAGESRO/IMRERE SIE Jrl) | ERB AR OIR A
SHEMb) SRELT, FREmomE 3 EMoRAIMEEED
FERER DWW TRV E E LS,

B FKE RO ISR SIE TRER A, A~ A L
TAKIBIRDIRGHER) LREL T, KER A A~ ARABEH
FEELZ L AR A EHRBEh RS DT TR 27
xFE LI

SO, A RS TR AT, EEE SR TS
FNT 4 AT v a U EITWE Uiz, PGB &
PR =R CROBILD Z & TR
WCEARRAA A~ ZAEFNEHT HICS T2 FER 2 L
iMaRRC |ZHi SN A EEEE O\ TR ZASH L, TR
B T M) I EHAE 2 B D TR BIR DB A A~

W

ARIFAORGR A EE R 2 L AT —Z IR E L |

LT REEWIERDBDY E LT, Tz, 25068 78
R, TERAEWEEEE L

iMaRRC & X F—"TCid, A% bMEL - BT D854 722
FEIZOWCHEERATRD D101, AT —~ & B i,
EIF—EBEL TS T,

iMaRRC tz = +— %Rl

iMaRRC Newsletter Vol.17 March 2020

iMaRRC Seminar

The third iMaRRC seminar

The third iMaRRC seminar was held at Tsukuba International
Congress Center on 13 November 2019 (Photograph 5). The
iMaRRC seminar is a research meeting that focuses on research
topics in the field of civil engineering materials and resource
utilization, and has practical discussions by experts to deepen
understanding. The theme of the seminar was “Utilization of
vegetational biomass in sewage treatment facilities.” The seminar
consisted of presentations and a panel discussion, and 54
participants attended the seminar.

A total of five presenters from the Public Works Research
Institute (PWRI), Japan Institute of Wastewater Engineering and
Technology, Niigata city, and Tokyo Metropolitan made
presentations. Their presentations covered ‘research being
conducted at the Public Works Research Institute’, ‘effective
utilization of several kinds of vegetational biomass,” ‘anaerobic
digestion of a mixture of sewage sludge and mown grass’ and
‘incineration of a mixture of sewage sludge and woody biomass’.

After the presentations, a panel discussion was held by the
presenters. Topics such as ‘important concems for resource
utilization in sewage treatment facilities,” ‘necessary conditions for
the utilization of vegetational biomass,” and ‘expected role of
iMaRRC” were discussed. Questions and opinions from the
audience were also received.

During the upcoming iMaRRC seminar, we intend to take up
exciting themes to expand the scope of the discussion on various
topics concerning material and resource studies.

Photograph5: Third iMaRRC seminar
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Dr. Nishizaki Itaru the director of the materials
and resources research group, joined PWRI in
1985. Since then, he has been working as a
research engineer focusing on construction
materials. His research work at PWRI over 35
years includes the study of the deterioration and
rehabilitation of concrete damaged by salt and
ASR (alkali-silica reaction), corrosion and
protection of steel, utilization of new materials in
construction, and the application and durability of
fiber reinforced polymer (FRP) in construction,
among others. Dr. Nishizaki primarily studied
chemistry at university and found the subject to be
useful in understanding the reactions concerning
the deterioration and chemical changes in
construction ~ materials  under  various
environments. He was not only impressed by the
scale of construction, but also the time involved

while undertaking such projects.

Dr. Nitta Hiroyuki joined PWRI in 1992. He
has studied various civil engineering materials at
PWRYI, including asphalt materials for use in
pavements, the use of rubber materials in rivers,
the recycling of industrial waste, and new
functional materials. Currently, he is a chief
researcher, and primarily focusses on research
management, and he is less likely to conduct
experiments himself. However, in order to keep
abreast of recent research developments, Dr.
Hiroyuki attempts to visit his laboratory and
field as much as possible.

Recently, after visiting several Japanese
castles, he has become an admirer. While he still
says that he hasn’t seen many castles, his
favorite at the moment is the Matsue-jo Castle.

Engineering is not just about making things,
but also about helping humanity and Dr.
Hiroyuki would like to continue his research for

this purpose.
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