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(Jan. 2013)

• FDA recommended manufacturers to reduce dose for 
women to ½ of regular dose
• In clinical studies, after 8 hours of regular dose, 

women were 5 times more likely, compared to men, 
not to be awake



Drug Development Process

Preclinical phase Clinical phase Post-
Marketing



• In humans and whole animals: 

relatively easy to identify sex

Important to know 
the sex of research subjects!
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• How about sex of cells?



Does Sex of cells matter ? 

• “Sex Cell Matters”
Pollitzer, Nature, Vol. 500, Aug 1, 2013

• Biological mechanisms and pathways found from 
studies using cultured cells are often the basis for 
the development of new diagnostic and therapeutic 
interventions in human medicine. 

• Only half of the population have the same sex as 
the cells on which the diagnostic test or treatment 
was developed.

YES!!



• Sex influences in stem cells & primary cells 
• Stem cells: 

• Deasy et al. J. Cell Biol. 2007. 
Sex influences regeneration ability of muscle-derived stem cells

• Primary Cells: 



• In most of preclinical studies, cell lines are used.
• Sex of cells used are rarely reported!

• Taylor et al. Biology of Sex differences, 2011
• Looked into the sex of cells in the papers published by 10 major 

journals 
• 50~100% of papers did not report sex of cells. 
• None of the 101 studies reviewed used cells from only female 

animals
• Shah, McCormack, Bradbury. Am J Physiol Cell Physiol, 2014

• Randomly Selected 100 articles from papers published in AJP-
Cell Physiology in 2013

• Distribution of papers by sex of cells used
• Male 20%
• Female 5%
• Unspecified 75%
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• Sex of cells 

§ May be regarded irrelevant because cells derived from 

male and female organisms display the similar general 

characteristics - organelles and functions.

§ May be considered unnecessary since others did not 

report sex of the cells in general. 

§ May not be known to the investigators.

Why sex of cell lines omitted in published articles? 
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American Type 
Culture Collection 

(n=3221)

European Collection of Cell Cultures 
(n=3902)

Japanese Collection of Research Bioresources
(n=1071)



Sex of Cell lines and Hybridomas
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Problems
• Sex description is not provided for most of the animal 

cell lines sold by major global cell vendors.

• Vendors do not provide sex-based search engines

à difficult for researchers to design experiments using a 
well-balanced sex distribution of cells, which is now 

required by granting agencies of many countries

• What can we do???
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Introduction Pilot Project
Expansion
of Studies

GS 6 –
Asia Pacific

Oct. 2013

Gendered Innovations Activities in Korea:
Major Roles of WISET, KOFWST, and now GISTeR

13Feb. 2016 ~

4

Establish
GISTeR

1

5

2014 ~2015 



Major Activities of GISTeR

• Proposal for legal basis

• Research funding policy 
• Guideline development and 

dissemination for  
researchers and journals

• Curriculum development for 
higher education 

Policy Research 
Team 

Graduate course in Gender-based Medicine 

Guidelines for researchers and experts

Amendment of Framework Act on Science and 
Technology (Moved by Hon. Rep. S.M. Lee)

Policy recommendations to NRF (Research Fund)

Development of GI Policy 
and Guidelines

Policy recommendation to KOFST (Journals)



Basic Science

Health/ 
Nutrition

Engineering/
Technology

Architecture/
Environment

18 case studies in four areas
(2 are international cooperative studies)

Case Study 
Team



Literature DB Env. chemical 
DB

Cell DB with sex 
description

Gender and 
Diet-disease 

studies 
Blog big data 
and gender

http://gister.re.kr/#!/main



http://gister.re.kr

Establishing Cell DB with sex description

Sources: 

American Type Culture Collection
(http://www.atcc.org)

(https://www.phe-
culturecollections.org.uk)

(http://cellbank.nibiohn.go.jp)(http://cellbank.snu.ac.kr)



Information entered for each cell
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Other

Mouse
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Tot al
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Total No. of Cells:
6,247



Search Example 1:

Human Colon Cancer 
Cell Line



√

Human colon cancer cell lines: 134





Human colon cancer cell lines, Male: 
51

☞



Human colon cancer cell lines, Female: 
49

☞



☞

Human colon cancer cell lines, 
Unknown: 34



☞



Human colon cancer cell lines, Female, 
Epithelial: 41



☞



Human colon cancer cell lines, Female, 
Epithelial, ECACC: 18





Search Example 2:

Mouse Lung Cancer
Cell Line



Mouse Lung cancer cell lines: 18



Mouse Lung cancer cell lines, 
Male: 0

☞



Mouse Lung cancer cell lines, 
Female: 5

☞



Mouse Lung cancer cell lines, 
Unknown: 13

☞



☞



Mouse Lung cancer cell lines, 
Female, ECACC:5





Values of GISTeR Cell DB
Pursuing Excellence and 

Applicability of Science and 
Technology Researches through 

Gendered Innovations 

• Total  6,247 cells sold by major global vendors - ATCC, ECACC, 

JCRB, KCLB - are registered (as of 201

gister@kofwst.org

mailto:gister@kofwst.org
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