
                 Integrating Science  

“Science is wonderfully equipped to answer the question 'How?' but it gets terribly confused 

when you ask the question 'Why'?” 

Erwin Chargaff - Member of Watson and Crick Team (1895-2002) 
 

To overcome this issue in biomedical science, three individuals who dedicated an average of 15 

years with the use of computational biology and bioinformatics decided to tackle the problem. 

The team was supported by more than twenty scientists and physicians.   Verified facts from a 

variety of disciplines were used. For example, when cytokines were verified as being 

compromised of elements, the principles of particle physics for positive - negative - transitional 

(modulatory) interactions were interfaced with inorganic chemistry and applied to biomedical 

research using epigenetics.  

The model for quantum biology (QB) was formulated into an algorithm that could be verified by 

computational biologists for application by researchers; regardless of their discipline.  

Reference is made to quantum biology (QB); an algorithmic model for epigenetic activity and 

the causes of chronic diseases. The website for MCFIP, Inc. (www.MCFIP.net) is a novel 

tutorial created to provide computational biologists with scientifically verifiable, evidence-

based, and non-commercial explanations for the algorithm. To easily navigate the volume of 

information, a concise overview can be accomplished from 1
st
, 3

rd
, 7

th
 and 8

th
 links in the 

following tab from the website. Note. The 8
th

 link uses DIY formats from several of dozens of 

causal paths for chronic diseases selected as proof-of-concept for the viability of the QB 

algorithm.  https://www.mcfip.net/Quantum-Biology.html 

To overcome the confusion between the array of “omics” and multiple terminologies (jargon
1
) 

the algorithm was designed for use by computational biologists who have the cognitive 

capabilities and the skills to verify facts that exist based on peer-review; regardless of the 

discipline.  

Summary 

The future will encompass collaboration using computational biologists as “fact checkers” to 

obtain integrated outcomes. STEM and racial issues will be mitigated because the skill set 

necessary for success in computational biology is irrelevant.   

https://phys.org/news/2020-09-outlines-cultures-science.html  
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Researchers trace the outlines of two 
cultures within science 
                                                           
1
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by Indiana University 

 
 
From "I" science to team science. Moving from an '!'-focused, independent, lab-centric 
approach to science to a more collaborative team science that promotes communal values, 
sharing, education, and training. Teamwork is a strength for scientific work and discovery; 
the total is more than the sum of the individual part contributions. Credit: Indiana University 
In the world of scientific research today, there's a revolution going on—over the last decade 
or so, scientists across many disciplines have been seeking to improve the workings of 
science and its methods. 

To do this, scientists are largely following one of two paths: the movement for reproducibility 
and the movement for open science. Both movements aim to create centralized archives for 
data, computer code and other resources, but from there, the paths diverge. 
The movement for reproducibility calls on scientists to reproduce the results of past 
experiments to verify earlier results, while open science calls on scientists to share 
resources so that future research can build on what has been done, ask new questions and 
advance science. 

Now, an international research team led by IU's Mary Murphy, Amanda Mejia, Jorge Mejia, 
Yan Xiaoran, Patty Mabry, Susanne Ressl, Amanda Diekman, and Franco Pestilli, finds the 
two movements do more than diverge. They have very distinct cultures, with two distinct 
literatures produced by two groups of researchers with little crossover. Their investigation 
also suggests that one of the movements—open science—promotes greater equity, 
diversity, and inclusivity. Their findings were recently reported in the Proceedings for the 
National Academy of Sciences. 

The team of researchers on the study, whose fields range widely—from social 
psychology, network science, neuroscience, structural biology, biochemistry, statistics, 
business, and education, among others—were taken by surprise by the results. 

http://www.indiana.edu/
https://phys.org/tags/open+science/
https://phys.org/tags/movement/
https://phys.org/tags/science/
https://phys.org/tags/social+psychology/
https://phys.org/tags/social+psychology/
https://phys.org/tags/network+science/


"The two movements have very few crossovers, shared authors or collaborations," said 
Murphy. "They operate relatively independently. And this distinction between the two 
approaches is replicated across all scientific fields we examined." 

In other words, whether in biology, psychology or physics, scientists working in the open 
science participate in a different scientific culture than those working within the 
reproducibility culture, even if they work in the same disciplinary field. And which culture a 
scientist works in determines a lot about access and participation, particularly for women. 

IU cognitive scientist Richard Shiffrin, who has previously been involved in efforts to 
improve science but did not participate in the current study, says the new study by Murphy 
and her colleagues provides a remarkable look into the way that current science operates. 
"There are two quite distinct cultures, one more inclusive, that promotes transparency of 
reporting and open science, and another, less inclusive, that promotes reproducibility as a 
remedy to the current practice of science," he said. 

A Tale of Two Sciences 

To investigate the fault lines between the two movements, the team, led by network 
scientists Xiaoran Yan and Patricia Mabry, first conducted a network analysis of papers 
published from 2010-2017 identified with one of the two movements. The analysis showed 
that even though both movements span widely across STEM fields, the authors within them 
occupy two largely distinct networks. Authors who publish open science research, in other 
words, rarely produce research within reproducibility, and very few reproducibility 
researchers conduct open science research. 

Next, information systems analyst Jorge Mejia and statistician Amanda Mejia applied a 
semantic text analysis to the abstracts of the papers to determine the values implicit in the 
language used to define the research. Specifically they looked at the degree to which the 
research was prosocial, that is, oriented toward helping others by seeking to solve large 
social problems. 

"This is significant," Murphy explained, "insofar as previous studies have shown that women 
often gravitate toward science that has more socially oriented goals and aims to improve 
the health and well-being of people and society. We found that open science has more 
prosocial language in its abstracts than reproducibility does." 

With respect to gender, the team found that "women publish more often in high-status 
authorship positions in open science, and that participation in high-status authorship 
positions has been increasing over time in open science, while in reproducibility women's 
participation in high-status authorship positions is decreasing over time," Murphy said. 

The researchers are careful to point out that the link they found between women and open 
science is so far a correlation, not a causal connection. 

"It could be that as more women join these movements, the science becomes more 
prosocial. But women could also be drawn to this prosocial model because that's what they 
value in science, which in turn strengthens the prosocial quality of open science," Murphy 



noted. "It's likely to be an iterative cultural cycle, which starts one way, attracts people who 
are attracted to that culture, and consequently further builds and supports that culture." 

Diekman, a social psychologist and senior author on the paper, noted these patterns might 
help open more doors to science. "What we know from previous research is that when 
science conveys a more prosocial culture, it tends to attract not only more women, but also 
people of color and prosocially oriented men," she said. 

The distinctions traced in the study are also reflected in the scientific processes employed 
by the research team itself. As one of the most diverse teams to publish in the pages 
of PNAS, the research team used open science practices. 

"The initial intuition, before the project started, was that investigators have come to this 
debate from very different perspectives and with different intellectual interests. These 
interests might attract different categories of researchers." says Pestilli, an IU 
neuroscientist. "Some of us are working on improving science by providing new technology 
and opportunities to reduce human mistakes and promote teamwork. Yet we also like to 
focus on the greater good science does for society, every day. We are perhaps seeing more 
of this now in the time of the COVID-19 pandemic." 

With a core of eight lead scientists at IU, the team also included 20 more co-authors, mostly 
women and people of color who are experts on how to increase the participation of 
underrepresented groups in science; diversity and inclusion; and the movements to improve 
science. 

Research team leader Mary Murphy noted that in this cultural moment of examining 
inequality throughout our institutions, looking at who gets to participate in science can yield 
great benefit. 

"Trying to understand inequality in science has the potential to benefit society now more 
than ever. Understanding how the culture of science can compound problems of inequality 
or mitigate them could be a real advance in this moment when long-standing inequalities 
are being recognized—and when there is momentum to act and create a more equitable 
science." 

 


