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The RT-PCR Test Trap 
 

A new type of coronavirus (COVID
-19) originating in Wuhan, China 
has caused a pandemic in which 
about 175.67 million people have 
been infected and about 3.8 million 
people have died worldwide. 
Significant social changes are 
occurring with the spread of 
infections around the world. The 
number of infected people in Japan 
is about 1/30 of that in Europe and 
the United States. The Japanese 
media reports daily the number of 
infections and deaths. There is a 
high level of public anxiety and 
lives have been seriously impacted. 
 

Read More on Page. 2  
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T 
he Japanese media often points out 
that the number of RT -PCR 
(hereinafter referred to as PCR) tests 
given to detect the viral mRNA of 

COVID -19 is smaller than that of other 
countries. In this article, I would like to give 
my own opinion and rationale behind 
whether the number of PCR tests should be 
increased. 

  I was studying the genes that encode snake 
venom proteins where mRNA was extracted 
from snake venom glands, and cDNAs 
(complementary DNA) were synthesized from 
mRNAs with reverse transcriptase* to 
determine their base sequence1). In addition, 
DNA was extracted from the snake liver, the 
toxin genes were amplified by PCR reaction, 
and their base sequences were determined. 
Based on my experience, I will analyze the 
PCR test used to detect the COVID-19 virus. 
The number of infected people reported by 
the mass media is the number of people who 
are found to have a sequence of a specific part 
of the COVID -19 virus in the PCR reaction 
mixture. This value has a different meaning 
than the general infected people and is the 
number of people who are PCR positive. 
Please note that the number of infected people 
is not the number of PCR positive people. In 
other words, even if the PCR result is 

negative, there can still be an infection (a false 
negative). This is due to where the sample was 
taken, how many days have passed since 
infection, and the skill of the extractor because 
the degradation of mRNA occurs easily. If the 
amount of cDNA in the PCR reaction mixture 
is very low, PCR reaction cannot amplify the 
cDNA. If the amount of COVID -19 cDNA in 
the PCR reaction mixture is less than 10 copies 
(molecules), it is difficult to detect the 
existence of COVID-19 virus by PCR reaction. 
On the contrary, there are cases where the 
PCR reaction is positive but there is actually 
no live infectious virus (a false positive). Since 
the PCR test amplifies the nucleic acid having 
the base sequence characteristic of COVID -19 
virus, even a small amount of the COVID -19 
mRNA, test will be positive if a specific 
fragment of viral mRNA is contained in the 
sample. In other words, PCR tests can tell us 
the existence of a particular base sequence of 
COVID -19 virus mRNA in the sample, 
however the existence of the virus mRNA 
cannot certify whether the virus is infectious.  

  According to the National Institute of 
Infectious Diseases Detection Manual2), there 
are several methods for detection, but the 
most common is real-time PCR using the 
TaqMan probe. In this method, amplification 
reactions are performed up to 45 (245) cycles.  

The RT-PCR Test Trap 

Continued From Page. 1  

  *When a protein is biosynthesized in a cell, the base sequence on the DNA is transcribed (copied) into mRNA, and the protein 
is synthesized according to the base sequence of mRNA. Since genetic information of a retrovirus such as COVID-19 is on the 
mRNA, it is necessary to copy the information of mRNA into DNA to multiply a retrovirus in the host cell. The reverse 
transcriptase catalyzes this reaction, and the genetic information of this enzyme is written on the viral mRNA. When the viru s 
enters the host cell, the reverse transcriptase is biosynthesized using the host cell's protein synthesis system. The viral RNA 
reverse-transcribes its own mRNA information into DNA and multiplies a retrovirus in the host cells.  

TORU TAMIYA 
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Director, JSPS San Francisco Office  
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If the amplification products can be confirmed 
within 40 cycles (Ct or Cp value 40) and no 
amplification products can be detected after 
45 cycles of amplification with negative 
control (sample without COVID -19 gene), the 
COVID -19 virus gene is judged to be present 
in the sample. This standard is a Japanese 
standard, and there is no global unified 
standard until now. The value of Ct less than 
35 is adopted to identify as PCR positive in 
many counties around the world. Therefore, 
even if it is deemed PCR positive in Japan (Ct 
value 36-40), it may be deemed negative in 
another country. According to a study by 
Singanayagam et al.3), there is a correlation 
between Ct values and the existence rate of 
cultivable viruses (living viruses) and the 
probability of culturing the virus declines to 
8% in the sample with Ct value more than 35. 
Therefore, the number of infected people 
announced by the Japanese mass media 
includes the number of non -infectious PCR-
positive people. 

  For tests that make clinical judgments such 
as PCR tests, the probability that an infected 
person will be judged as positive is called 
sensitivity, and the probability that an 
uninfected person will be judged as negative 
is called specificity. The paper by Floriano et 
al.4) analyzed the results of 13 studies and the 
sensitivity was 86% and the specificity was 
96%. When the sensitivity and specificity of 
PCR in Japan were examined by Hokkaido 
University Group 5), about 2,000 samples, the 
sensitivity was about 90% and the specificity 
was 99.9%, although it varies depending on 
the sample collection method and how many 

days after infection.  

S 
o let us assume that 10,000 Japanese 
citizens are randomly selected and 
given PCR tests. The sensitivity and 
specificity at that time were set to 

90% and 99.9%, respectively, according to the 
results of Hokkaido University 5). Assuming 
that 0.5% of the population is infected (prior 
probability 0.005) then 45 would come back 
positive (10000 X 0.005 X 0.90) with 10 false 
positives (actually negative but PCR positive, 
10000 X (1-0.999)), and 9940 would come back 
negative with 5 false negatives (actually 
positive but PCR negative). The positive and 
the negative medium rates are 81.82% and 
99.95%, respectively. According to the 
Florianoõs paper4), an 86% sensitivity and 96% 
specificity 4) calculation would result in 43 
positives, 400 false positives, 9550 negatives, 
and 7 false negatives. In this case, the positive 
and the negative medium rates are 9.71% and 
99.93%, respectively and only about 10% of 
PCR positive are truly positive. This means 
that even if a PCR test with high specificity is 
performed for all citizens in a population such 
as Japan with a low proportion of infected 
people (about 0.5%), the specificity will not be 
100%. It would increase the number of false 
positive for no reason.  

  As described above, the idea of conducting 
PCR tests on close contacts and people 
deemed necessary by doctors (population 
with a high probability of infection), Japanõs 
current strategy, is preferable to conducting 
PCR tests indiscriminately and increasing the 
number of false positives.   
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N 
umerous researchers from a 
v a r i e t y  o f  f i e l d s  a n d 
backgrounds, along with many 
university administrative staff 
members, participated in the 

Japanese Researcher Gathering. Held on July 
2, 2021, The event had at least 52 in 
attendance. JSPS invited Associate Professor, 
Akishige Hokugo (University of California, 
Los Angeles) to give a lecture on his research 
and career path here in the United States. 
Using many figures and examples, the 
presentation was accessible to researchers 
from a wide range of fields. He also tried to 
motivate and inspire with his personal story of 
pursuing a research career in the US and 
sharing his thoughts on what is needed for 
success.   

  The event also included presentations 
from three young researchers, Tomoko Bell 
(University of Guam), Yutaro Mori (Harvard 
Medical School), and Akira Ichikawa 
(University of Colorado, Boulder) who 
introduced their work and background. The 
compelling presentations likely provided 

valuable advice and perhaps inspiration to 
those pursuing research in the US. 

  The event then moved to a virtual social 
space where participants could move their 
avatars around to different places to interact 
with those from different specialized fields 
engaging in meaningful interdisciplinary 
exchange. This networking portion was 
scheduled for about an hour, but many 
participants remained talking with their fellow 
investigators past the scheduled end time. In 
the end, this segment continued on for more 
than two hours before the curtain closed on 
this successful exchange. The next Japanese 
Researcher Gatherings is scheduled for 
February. 

Researcher Gatherings  
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Workshop for Japanese University Administrative Staff in the US 

(December 4 and 11) 
 

 The 21st annual Workshop for Japanese University Administrative Staff in the US had 79 

registrants. JSPS San Francisco invited several Bay Area university staff members to share their 

experiences in the US with a series of panel discussions 

over a two-week period. On the first week, Japanese 

staff talked about their career paths leading up to their 

arrival in the United States and the differences from 

Japan. For the second week, staff from US universities 

presented on the university as a place of work and 

related work -life balance issues. 

 All of the post -event survey respondents rated the 

daysõ activities as "very good" or "good". The received feedback included comments such as, 

"was touched by the different viewpoints and interesting scenarios presented", "I benefited from 

being able to participate from home without having to travel", and "I was able to get exposed to 

perspectives and ideas that I would not get in my daily work life".  

 

Researcher Gatherings (March 12)  
 

 Similar to the Summer, JSPS held an online 

researcher gathering in March. Mr. Yuichiro Kamada 

presented on game theory, his specialty, and how it 

can be used to analyze the real world. He then gave 

some advice to young talented researchers on how to 

acquire a position in an English-speaking country. 

At the social gathering that followed, Spatial Chat was used to hold a networking event that was 

almost the same as a face-to-face gathering. In the post-event questionnaire, about 90% of the 

participants answered that they thought the event was "very good" or "good". Moving the event 

online allowed researchers from all over the US to participate.  

Recent Activities  
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Symposium: Agroecology, Sustainable Food Production and Satoyama 

(March 19-20)  
 

 The Center for Japanese Studies at 

University of California, Berkeley 

and JSPS co-sponsored a symposium 

on Agroecology. Through the context 

of Agroecology, researchers from 

Japan and the United States had an in

-depth d iscussion f rom the 

perspective of Indigenous knowledge and regional landscapes. This symposium provided an 

opportunity to consider the stable supply of food and the resilience of agriculture to disasters.  

 

Symposium: Next Generation Radiation Governance  

(Every Monday from March 1 to 29)  
 

 This symposium was held jointly by 

UCLA, UC Irvine and JSPS to discuss 

future radiation governance. Itõs been a 

decade since the Fukushima Daiichi 

nuclear disaster. Much of the knowledge 

gained from Japan's policy making and 

implementation could benefit the rest of 

the world and future generations.  

 

 

 

 

Japan Zoominar @ UC San Diego 

(Every Tuesday from March 2 to 30)  
 

 A webinar was co-sponsored by UC San Diego and 

JSPS with the aim of continuing the exchange of Japanese 

studies between Japan and the United States. The theme 

changed every week, and discussions were held on the 

Japanese economy, business, politics, and other topics. 

About 80 to 200 people participated each week. 

Image by Nadine Tanio 
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  From November, 2020 to July, 2021 JSPS 

SF held 10 information sessions at the 

universities listed below.  

-Simon Fraser University (11/4/20)  

-University of California, Riverside (11/30/20)  

-University of British Columbia (1/13/21)  

-University of California, Irvine (2/16/21)  

-University of Nevada, Reno (2/18/21)  

-University of California, SantaCruz (5/26/21)  

-University of California, San Diego (6/8/21)  

-Texas Tech University (6/15/21)  

-Universi ty of Calgary (6/16/21)  

-Un ivers i t y  o f  A lber ta  (7 /8 /21 )  

  

  Like many organizations, JSPS SFõs events 

have been held online for some time now. The 

current situation turned out to be not as bad as 

some expected at the start of the pandemic. 

Almost every event has drawn several dozen 

participants who were able to learn of JSPSõs 

opportunities for research in Japan. 

Participants at the online events seem to ask 

questions without much hesitation, compared 

to in-person events. It also makes sharing 

documents, like the application guidelines and 

JSPS brochures, much easier.  

  These sessions usually take place on the 

Zoom platform, but for the UCSD event we 

used Remo. That event was organized by the 

Torrey Pines Training Consortium, of which 

UCSDõs Postdoctoral and Research Scholarly 

Affairs is a member. Six other funding 

agencies joined JSPS on the virtual event floor. 

The number of people who can sit at each 

table was limited so participants were able to 

engage in something like a round-table 

discussion with JSPS SF staff. JSPS SF will 

continue to innovate and seek new effective 

ways to reach researchers, providing them 

with information and resources supporting 

them in their careers. 

  For more information about upcoming 

info sessions, please visit our website or 

contact us directly  (https://www.jspsusa -

sf.org/ ). 

  Also, here are some helpful links for the 

fellowship program.  

-JSPS International Fellowships for Research in 

Japan (https://www.jsps.go.jp/english/e -

fellow/index.html ) 

-JSPS Fellows Plaza (https://www.jsps.go.jp/

english/e -plaza/index.html ) 

-US and Canada JSPS Alumni Association 

(http://www.jspsusa -alumni.org/ )  

-FAQ (https://www.jsps.go.jp/english/e -

fellow/faq.html ) 

Fellowships for Research in Japan  

https://www.jspsusa-sf.org/
https://www.jspsusa-sf.org/
https://www.jsps.go.jp/english/e-fellow/index.html
https://www.jsps.go.jp/english/e-fellow/index.html
https://www.jsps.go.jp/english/e-plaza/index.html
https://www.jsps.go.jp/english/e-plaza/index.html
http://www.jspsusa-alumni.org/
https://www.jsps.go.jp/english/e-fellow/faq.html
https://www.jsps.go.jp/english/e-fellow/faq.html
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TAKUYA OSAKADA 

 

2019.09 - 

JSPS Postdoctoral Fellow for Research Abroad 

 

2018.09 - 

Postdoctoral Fellow, Department of 

Neuroscience Institute, New York University 

School of Medicine, NYU Langone Health  

 

2017.04 - 2018.08 

Postdoctoral Fellow, Graduate School of 

Agricultural and Life Science, The University 

of Tokyo, ERATO Touhara Chemosensory 

Project 

 

2017.03 

Ph.D. in Agriculture, Graduate School of 

Agricultural and Life Science, The University 

of Tokyo 

 

2015.04 - 2017.03 

JSPS Research Fellow DC2 

I  
 am now working as a postdoctoral 

research fellow in Dr. Dayu Linõs lab at 

the Neuroscience Institute of New York 

University School of Medicine 

(NYUSoM). Dr. Dayu Lin is one of the famous 

young principal investigators in the research 

field of neuroscience focusing on circuitries for 

social behaviors. Social behaviors are essential 

for animals to go through their life cycle and 

they are controlled by precise neural 

mechanisms. My current research interest is 

dissecting hypothalamic neural circuits that 

are responsible for social behaviors like 

winning and losing. We are using optogenetic, 

pharmacogenetic, and viral tracing tools to 

manipulate and visualize dedicated circuits in 

mice. Before I joined Dr. Dayu Linõs lab in 

September 2018, I studied receptive 

mechanisms, circuits, and behavioral outputs 

of mice pheromones secreted into their tear 

fluids in Dr. Kazushige Touharaõs laboratory 

at the University of Tokyo.  

 

Q1. Why did you decide to research in the 

U.S.? 

 

  In the days of my Ph. D. course, there 

were many chances to talk with foreign 

researchers on campus or at international 

conferences. However, it was frustrating that I 

couldnõt discuss my research project deeply in 

English with them and that I couldnõt 

understand their oral presentation perfectly. I 

gradually came to think that I wanted to do 

my postdoctoral training in a foreign country.  

Members of Dr. Dayu Linõs lab (before the pandemic). 

The author is in the front row, 3rd from the left and Dr. 

Dayu Lin is in the back row, 2nd from the right.  

 JSPS Fellow in America  
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In addition, the research topic for my Ph. D. 
course was dissecting the mechanism of 
pheromone sensing and its behavioral 
outputs, but I also developed a strong 
enthusiasm for understanding the elegant 
circuitries underling social behaviors in 
mammals. In the U.S., there are many famous 
principal investigators in the field of 
neuroscience. I thought that I wanted to join 
one of the leading laboratories to do my 
training. Dr. Dayu Lin and her lab have 
published many impressive studies about 
neural circuits controlling social behaviors, so 
her lab was my first choice when I was 
seeking a position. I was fortunate to get a job 
offer after my visit for an interview.  

 

Q2. What is your impression of the research 
environment in the U.S.?  

 

  I have spent around three years in 
NYUSoM so far. There are many impressive 
things related to the environment 
surrounding scientists, and I can definitely 
say that the research environment in NYU 

Langone Medical Center (NYULMC) (Dr. 
Dayu Linõs lab is located in NYULMC on the 
east side of Manhattan.) is well organized and 
all things are good for research achievement 
and researchers at the institute. There are 
daily communications between not only 
members in the same lab but between other 
groups and that enables frequent 
collaboration and so on. In my building, there 
is no separation between the workplaces of 
each laboratory and that may contribute to the 
general atmosphere of collaboration. In 
addition, there are advanced shared 
equipment, a lot speakers invited for special 
seminars (Though now they are held 
virtually), and talented researchers (my co-
workers) with different backgrounds from all 
over the world. These circumstances are 
amazing and essential for not only doing 
great research but enlarging our vision for 
future research and oneõs own career path. 
The U.S. is well known for its free atmosphere 
and that seems to apply to the working style 
of researchers as well. I think that this is very 
nice for people who want to manage their 
research and daily life as they see fit.   

Buildings of NYU Langone Medical Center (NYULMC) from the East River  
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Q3. How do you take advantage of your 
experiences in the U.S. and apply it to your 
research or career? 

 

  I think that my journey as a scientist is 
connected like a string, so I canõt separate my 
previous days in Japan and in the United 
States. In addition, I am still working on my 
current studies at Dr. Dayu Linõs lab, so it is a 
bit difficult to say how I can take advantage of 
my experiences here. Having said that I have 
had a lot of great research experiences and 
made connections with many good 
researchers. I want to make full use of my 
experience for future research projects and 
have many research collaborators. In my 
future career as a researcher I also want to 
share my valuable experiences with younger 
students (researchers). I hope that many 
promising younger scientists in Japan can get 
a taste of the wonderful research environment 
abroad. 

  Finally, I would like to thank everyone 
who supported me and my research in Japan 
and the U.S., especially JSPS for giving me a 
great opportunity to achieve research projects 
in the U.S., and Dr. Dayu Lin and Dr. 
Kazushige Touhara for their great mentoring.  

A skyscraper from Central Park. NYULMC is within 
walking distance from Central Park in Manhattan.  

YUKAKO TAKETANI 
 

R 
eceived MD degree from 
University of Tsukuba and 
co mp le t e d  o ph t ha lmo lo g y 
residency program at the 

University of Tokyo Hospital (class of 2010). 
After becoming a board-certified member of 
the Japanese ophthalmology association, I 
pursued a Ph. D. degree at University of 
Tokyo. I focused on research in the cornea 
field during, supervised by Dr. Tomohiko 
Usui. To get more research experience, I 
became a post-doc research fellow as a JSPS 
guest researcher at Schepens Eye Institute of 
Mass Eye and Ear. 

With a pregnant colleague. We keep doing research! Nothing stops us.  
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Q1. Why did you decide to research in the 

U.S.? 

 

  I wanted to study in a lab led by Reza 
Dana, a world leader in the corneal area. Also, 
a lot of seniors said that studying in the 
United States was a lot of fun because of its 
high research level and rich resources.  

Christmas party in the Lab  

 

Q2. What is your impression of the research 
environment in the U.S.?  

 

  In general, the US has more funds than 

Japan and has a large number of people to 

manage facilities. In the US, the project moves 

forward at your own pace, while Japan has a 

system where senior researchers or students 

teach juniors, so it is difficult if you do not 

have basic knowledge. On the other hand, you 

can discuss your project with your boss and 

senior colleagues standing at an equal level, 

which is less common in Japan. If you have 

research experience and have a clear idea of 

what you want to do, I think that the US is the 

best place to do research as young scientists. 

  However, since negotiation is always 

necessary, the process itself is usually slow. I 

think it takes time for Japanese to get used to 

it because of our culture. I feel we are too 

good at being humble and assuming other 

people have the same common sense as 

ourselves. Especially in Boston, researchers 

come from various countries, so I have to 

work in a mixture of different cultures, and 

"implicit understanding" never works. This 

might be stressful for Japanese. However, it is 

very efficient for cross-cultural exchange 

because you can encounter various cultures 

only by staying in the lab.  

 

Q3. How do you take advantage of your 
experiences in the U.S. and apply it to your 
research or career? 

 

  Even when I was doing a Ph.D. in Japan, 
I was very lucky to have a boss who gave me 
a good amount of freedom to do research by 
myself. It was almost the same situation in the 
US too. On top of that, I learned how to write 
grants and points of note when writing 
papers. Although I am a postdoctoral fellow, I 
have had the experience of leading my project 
while collaborating with colleagues, so I can 
learn how to think as a leader and how to 
proceed, which is a very precious experience 
for the future. In Japan, training leaders has 
only recently come into focus, but the 
curriculum in school and culture in general 
have not yet fully penetrated into society.   
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Working in the United States, I once again felt 
that the consciousness of becoming a leader 
should be cultivated little by little from the 
early education phase. I would like to convey 
that to my juniors as much as possible after I 
go back to Japan. 

  In addition, I am really grateful that I 
could make many international friends. They 
could be future collaborators and will be my 
adviser all the time.  

 

With best friends in the Lab @ Vancouver conference 

The Latest from Universities in Japan  

A Carrying Out A Global Peace Symposium Amid  

The COVID-19 Pandemic  

Kyushu University Masa Higo, Ph.D.  

Professor, Kyushu University International Student Center  

I  
t has been well over a year since the 
COVID -19 pandemic began impacting 
almost every corner of society. 
Universities across the world, including 

those in Japan, were not spared ð daily 
teaching and research activities have been 
forced to go online, and students' 
international mobility, both inbound and 
outbound, have been minimized or even fully 
suspended. 

  This unprecedented global health crisis 
coincides with a crucial moment in modern 
history for the call for peace and security in 
our ever-changing global society. Last year, 
2020, marked the 75th year since an American 
B-29 bomber dropped the worldõs first 
deployed atomic bombs over the cities of 
Hiroshima and Nagasaki on August 6 and 9, 
1945, respectively. This year, 2021, celebrates a 
harvest of the long-term international efforts 
to pursue an end to our nuclear age;  


