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Overview 01

1-1 Gene / DNA

DNA which contains genes and histone proteins

are what chromosomes are made up of; for those

ones that are inherited by parents and to children

are the chromosomes wrapped around with

strands of the DNA. Arranged in a particular

sequence, every person has genes on each

chromosome. For total of 46 chromosomes, a

nucleus of every human cell contains 23 pairs of

chromosomes. A gene exits in alternate forms so

called alleles, which are found at a specific point

(on locus) of a chromosome. The alleles can

determine observable traits of humans such as

colors and texture of hair.
Image 1) DNA structure

DNA structure

https://ghr.nlm.nih.gov/primer/basics/gene

Humans have between 20,000 and 25,000 genes, which are inherited from parents and passed down to

children. Gene is a small section of DNA that contains key information that codes for specific proteins.

Some of encoded proteins consist of skins or bones of human bodies while others are biological

molecules that help adjusting metabolic reactions such as digestion or absorption of nutrition. Likewise,

the gene is a storage for proteins that are critical to sustain our life.

ñA gene is the basic physical and functional unit of heredity of DNA(RNA in some virus).ò  

Genome is a blend of the words gene and chromosome that indicates entire genetic information of an

organism. The genetic information can be acquired by the analysis of specific gene or genome and later

be used in prediction and diagnosis of diseases, medical treatment and so on.

1-2 DNA(Genetic) Test

Subject materials for DNA testing ranges from DNA/ RNA to the protein. Goals of DNA(genetic) test vary

from personal identification via DNA structure analysis to prevention, diagnosis and treatment of diseases

via functional analysis and study of DNA(genetic) mutation. Therefore, the DNA(genetic) test, which

informs existence of or changes in gene or genome, could be the first step to enter the future of medicine

so called precision medicine. There are largely two kinds of DNA tests: examination of a) a specific gene

and b) genome(sum total of a humanôsDNA). Regardless of the types of DNA tests, a technique called

genetic sequencing is used in analyzing DNA. It refers to any method or technology that is used to

determine the order of the four bases: adenine, guanine, cytosine, and thymine. T. In other words, itôs

called as nucleic acid sequence. Below are three methods to determine the sequence.
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- Maxam-Gilbert sequencing

Known as chemical sequencing, this method uses purified samples of double-stranded DNA.

- Chain-termination methods

Called as Sanger sequencing method

- NGS, Next Generation Sequencing

High-throughput sequencing that has enabled sequencing of thousands to millions of DNA molecules

simultaneously.
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Image 2) Evolution of medical genetics | reference : Goldman Sachs Global Investment Research

The introduction of DNA(genetic) analysis began in the 1980s and showed slow progress in technological

advancement up until mid 2000. However, with the advent of next generation DNA analysis era, it has

undergone a rapid technological growth.
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Image 3) Mooreôs law and speed of advancement in DNA analysis | reference : National Human Genome Research Institution

Upon characteristics of NGS, it is divided into Pyrosequencing, which DNA analysis can be done in a

parallel manner that enables hundreds of thousands of sequences to be obtained at once, and Illumina

sequencing, which critical error rate is low.
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image4) overview of 10 million genome project | reference: Genomics England project homepage

The announcement of National Human Genome Research Institution in 2014 predicted that speed of

development of DNA analysis technology will surpass the speed of computing power improvement

indicated in Mooreôslaw, and the cost of DNA sequencing is expected to plummet after 2008 .

One of the representative DNA analysis business, 10 Million Genome project in England, has formed óGe

CIP : Genomics England Clinical Interpretation Partnershipôand been providing BAM/VCF (decoded DNA

data of patients from 13 genome centers) to cooperate with researchers all around the world.

More than 2,600 researchers, 25 countries and 300 research institutions have been participated in

GeCIP consortium. In addition to partnerships with researchers and research institutions, various

genomic analysis and pharmaceutical companies have been partnered. Especially, $272.7 million of

investment has been by Illumina and partnerships with various areas of other business sectors are in

progress; five other genomic companies have agreed to donate DNA data analysis pipelines, decoding

tools, etc. Besides, 13 global pharmaceutical companies including (Abbvie, Alexion, Astrazeneca, Biogen,

Dimension Therapeutics, Inc., GlaxoSmithKlin, Roche Holding AG, Tageta, Verge Genomics, Boehringer

Ingelheim, etc) have been participating in development of new medicine).

1-3 Direct to Consumer DNA(genetic) testing

ñGlobalmarket for DTC DNA test is expected to be $70.5 million and will grow about 25.1% every

year and exceed $4 billion in 2022.ò

Along with continuous reports of medical and science tech breakthroughs of human life extension in mass

media and further expansion of social and cultural interests in health and wellness are rapidly growing.

DTC(Direct To Consumer) DNA(genetic) test is one of various health screening services for dis-
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-ease prevention that consumers can directly request DNA(genetic) tests or genomic analysis to DNA

testing/ analysis institutions or companies without involving medical institutions.

This differs from existing health related services that consumers can directly send a self collected genetic

sample to the genetic test institutions(non-medical institutions) and ask for the DNA testing to receive the

result without being examined by medical institutions such as hospitals or health screening centers. This

will streamline the process and time to help consumers manage personal health, yet posing the privacy

concerns due to its sensitive nature and legal or technical restrictions. Unlike existing diagnostic tests,

each countries are enforcing different policies to the DTC DNA(genetic) test.

image 5) Market sizes of DTC DNA testing | reference : Biotech policy research center, Korea BioConsotium

Regulations of DTC DNA(genetic) testing by country

Controversiesaroundthe DTCDNA(genetictest)

South Korea
Prohibited to perform disease prediction tests and limited categories 

of disease prevention tests

USA
Limited numbers of prohibited test categories but no other 

regulations

China No regulations

Germany Prohibited to perform DTC DNA testings

England
Required to record cautions of the DTC genetic tests and advised to 

consult with medical doctors.
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Main issues within the regulations such as an absence of medical supervision during a disease related

testing process and a similarity between a testing kit and and actual medical diagnostic devices have

been raised and discussed to meet each countryôscircumstances. Below are regulations of the

DTC(genetic) testing per country.

- USA : Mainly for serious illnesses, about 30 categories of the DNA(genetic) tests are available

- England : Almost no regulations

- China : About 300 categories of DNA(genetic) tests are available including Parkinsonôsand Alzheimerôs

disease

- Japan : About 260 categories of DNA tests are available including Parkinsonôsand Alzheimerôsdisease

- South Korea : 46 genes can be tested in 12 categories1) (not including serious illnesses)

In case of DTC DNA(genetic) testing, consumers are simply required to submit self-collected

specimen(e.g. saliva, hair) to the testing institutions either through direct visit or mailing and can receive

1) 12 categories (BMI, Triglyceride concentration, cholesterol, blood sugar level, blood pressure, density of vitamin C, caffeine

metabolism, etc. 7 different pigmentation, hair loss, hair thickness, skin aging, skin elasticity 5 categories)
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the analysis report with suggested diet plan and personal healthcare journals (with additional fees). Also,

with increased awareness of an early diagnosis of disease, it will become more available to people and

thereby reducing death rate. Nevertheless, technological innovation to ensure credibility of analysis result,

precision and accuracy in the tests will be critical to enhance growth of the business.

According to Global Market Insights report in December 2018, a broad applicability of DTC DNA tests at

an early cancer discovery and prevention and increased discoveries of other genetic or rare diseases will

catalyze expansion of DTC DNA(genetic) testing markets. Also, cancer mortality will be reduced by

increased awareness of early diagnosis of diseases and timely treatment. Nevertheless, technological

innovation to ensure credibility of analysis result, precision and accuracy in the tests will be the key to

enhance growth of the business.

Image 6) DTC market status | reference : Global Market Insights

1-3-1 Representative DTC market

- North America : DTC DNA(genetic) testing market in North America in 2017 has shown more than 38%

of revenue share in global markets and is forecasted to show similar pattern. This high growth rate is

due to the increased discovery of genetic diseases such as neurofibromatosis, spinal cord atrophy

syndrome in the North America. Development of new test for predicting potential allergic reaction, drug

response, and risks of cardiovascular and other diseases will boost demand of DTC DNA(genetic)

testing. Besides positive changes in legislation of DTC DNA(genetic) testing and interests toward the

health and wellness will accelerate its market growth in the future.

1-3-2 Competitive Market Share

- Europe: CAGR(CompoundAnnualGrowth Rate)in Europeanmarketsare anticipatedto occupy18.3%revenue

marketsharedue to the increasedcancerincident rates. A major reasonfor the cancerdeathandmetastasisis

due to the geneticcancer. For this reason,DTCDNA(genetic)testing in Europestudieson geneticcauseof the

cancer.

23 andMe, Foundation Medicine, and Pathway Genomics are top players in the genomic market. Industry
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leaders focus on strategic expansion, primarily through M&A, collaborations and acquisitions tp

strengthening their position in the marketplace and have policy thereby improving their product portfolio.

For example, in August 2017, Pathway Genomics signed a reseller agreement with Medikonia (a solution-

based service provider in Hong Kong) and could be able to expand the market position.

Publicly well-known and succeeded company, 23andMe is expected to continue growing their main

business called ôPersonalGenome Service Genetic Health Risksô. The following is a representative

announcement regarding US DTC.

- 2017 04 | 23andMe: Obtained FDA approval of DTC inspection service for 10 diseases including

Parkinson, Alzheimer's, Celiac disease, Type 1 Gaucher disease, hereditary thrombosis.

- 2017. 11 | US FDA: Announced simplified examination process in regulation of DTC DNA(genetic)

testing for disease prediction that company specific examination will replace the product-specific

examination.

- 2018 03 | US DNA analysis company, 23andMe: the first approval of Direct-to-Consumer (DTC) testing

service of BRCA breast cancer, by US FDA.

Image 7) Domestic kit for saliva collection | reference: 23andMe official website

- The consumer spits saliva in the collecting tube which is ordered directly

by internet and delivered by courier, registers the container by bar

code and sends it to the laboratory

- It takes 6-8 weeks to analyze the saliva sample.

- Provided in a form that is included in the existing service, Health

Analysis Service (Health + Ancestry Service)

Genomics refers to the study of genomes and genomes of organisms that can inform the structure

through DNA sequencing and mapping.

In 2000, Human Genome Project costed about $2.6 billion to analyze one genome but has drastically

dropped the price down to $880 thanks to the emergence of Next Generation Sequencing(NGS)

technique. Analysis time has also sharply dropped that the demand is expected to grow over 1 billion by

2025; related genome-related market is expected to increase by more than $88 billion. With the increased

expectancy and demand in personalized medicine, investment and subsidies/ funds, technological

advances in genomics and plummeted cost of DNA sequencing, the genomic market is expected to show

10% of annual growth rate.

ñTheglobal genome market will scale at a CAGR of 10.6% annually from $ 18 billion in 2019

(approx. 20.1 trillion won) to reach $ 26.96 billion in 2023 (about 30 trillion won).ò

Likewise, the rising global interests in health and medicine and demand for DTCs will enable the rapid

growth of the whole genetic/ bio industry.

1-4 Current and Future of DNA(genetic) Testing Market
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Year Year Testing techniques(method) Time span Expense

2000 Human Genome Project Sanger sequencing 10 years $ 3 billion

3007 Craig Venter Institution Sanger sequencing 4 years $ 70 million

2007 Baylor College of Medicine Roche 454 (James Watson) Months $ 1 million

2007 Baylor College of Medicine Roche 454 (James Watson) Months $ 1 million

2007 Beijing Genome Institution Illumina, Solexa Months $500,000

2009 Stanford University Helicos, Heliscope Months $48,000

2009
Genomic research center in Seoul 

National University
Illumina, Solexa, Macrogen Months $30,000

2010 Complete Genomics Complete Genomics Months $4,400

2011 Life Technology(ABI) SOLID5500, NGS(2nd generation) 48hrs $3,000

2012~2013 ¢ƘŜ Lƻƴ tDaϰ Next-NGS (3rd generation) 8hrs $2,000

2014 ~ Oxford Nanopore(TBD) Nanopore (4th generation) 15min $1,000

Table 1)  generation of sequencing | reference : Medigate

DNA data obtained through nucleic acid sequencing, will enable accurate diagnosis, effective treatment,

and prediction and prevention of disease, which can improve the quality of life of an individual and

contribute to lead effective healthcare management and reduction of medical expenses. As a result,

innovative therapeutic methods are actively being developed, and the global genome screening market is

growing at a rapid pace every year with the expectation that early diagnoses of genetic diseases will

become feasible.

Market sizes

Image 8) Global genomic market status and outlook (2017-2023, unit: $billion)

Reference: Biotech Research Center, Global Genomics Industry Outlook, 2017-2023 (F&S analysis)
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Market sizes

Image 9) Regional genomic market (2017-2023, unit: $10 million)

Reference: Biotech Research Center, Global Genomics Industry Outlook, 2017-2023 (F&S Analysis)

In particular, as the size of genome data increases, data analysis market is expected to grow rapidly. As the

significance of big data has increased in recent years, the demand for utilization and analysis of secured

DNA data is expected to grow but leaving the data security and efficiency issues. In 2016, Watson, an IBM

AI computer, successfully diagnosed cancer. In 2017 Illumina, which owns 70% of the global genetic

analyzer market, is making its subsidiary Helix has announced plans to create the world's largest next-

generation sequencing lab and security database with the goal of creating an ecosystem of consumer-

driven genome applications using big data. In 2018, business plans have been announced for a service that

combines personal DNA data with block-chain technology in 2018, where buyers who need the data pay

the price to the individual, and individuals securely provide encrypted DNA data. Nebula Genomics,

LunaDNA and EncrypGen are examples of companies that use this block-chain encryption technology to

share DNA data.

Among the most advanced IT technologies, there is a growing expectation for the blockchain according to

the IBMôshealthcare report in 2017. The report indicates that only about 16% of 200 healthcare companies

in the 2017 are preparing data-sharing services using block-chain technology. If security over the

management of sensitive genetic information is to be enhanced by block-chain technology, privacy

infringement issues occurred during the development of new drugs by 23andMe and GlaxoSmithKline(glob

-al pharmaceutical companies), in 2018 can be prevented.

1-5 Limits and Challenges of DNA(genetic) Testing Market

ñPersonalgenetic data, so called 21st century oil, will fast forward the advent of precision medicine.

However, if genetic data is only used for the benefit of a particular company, it will hinder the

growth of market.ò

In the regional genomics market, North America is expected to be the largest at $ 4.67 billion in 2017 and $

8.74 billion in 2023, with the fastest annual growth rate of 12.7 percent in Europe and 9.6 percent in Asia

Pacific With at a lower growth rate.
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As the genetic market trends and outlook statistics demonstrate, the growth of the genome market is not

only accelerating the development of medical and genetic engineering but also associated applied

technology. Besides, the genomic market and personalized genomic analysis are regarded as a tool for

accelerating the era of precision medicine.2) Therefore, the large scale researches such as Whole

Genome-seq, Transcriptome-seq, and Epigenome-seq could help bringing precision medicine closer to

us which will accompany improvement in treatment of incurable diseases and innovation in new drug

development. However, these innovations will not only result from the development of sequencing

techniques, but will also result from securing DNA data from patients or clinical trial participants.

The enterprise value of 23andMe, which has more than 4 million individual genome analysis results, is

estimated at about KRW 3 trillion ($ 2.5 billion) in 2018 3) can be seen as a exemplary case that

demonstrates industrial value of personalized DNA data analysis. Private companies specialized in

genomics data analysis such as 23andMe, Foundation Medicine, and Pathway Genomics are gaining

tremendous profits while collecting and analyzing millions of genomic information. Besides, in the process

of collecting and analyzing genomic information, they are enforcing individuals to delegate ownership and

control of genome data. This can be interpreted as how DTC companies run sales and distribution of

personal information to a number of pharmaceutical companies, whereas from industry perspective, the

DTC companies are rather taking advantage as a broker between a provider of DNA data and consumer

of data generating unnecessary social costs.

2) AuffrayC,CaulfieldT,GriffinJL,KhouryMJ,LupskiJR,SchwabM. Fromgenomicmedicineto precisionmedicine: highlightsof 2015. Genome

Med. 2016;8(1):12.

3) https:// pitchbook.com/news/articles/scoop-23andme-is-raising-up-to-300m
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Image 10) Current distribution system of DNA data ( centered around DNA data analysis companies)

For the continuous development of precision medicine based on high-quality gene data, the above-

distribution system will soon reach its limit, and specific companies will govern the distribution market. It is

necessary to return complete control over DNA data to self(individual) and form a ecosystem that enable

direct contact between individuals to pharmaceutical companies and research institutions, which aim to

use genetic data for the improvement of new drug development and incurable diseases. Therefore, it is

necessary to introduce a voluntary and proactive system that the individual can restrict or open access to

own DNA data for others and choose to sell or donate them directly to institutions.

DNA data analysis 

companies
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1-6 DNA(genetic) Data Distribution and Blockchain Technology

ñGIF(Gene Info Fabric) is a global blockchain data sharing platform that allows distribution of DNA 

data .ò

ñFormationof a blockchain technology based new ecosystem is needed to connect provider of DNA

data and those who are on demand of whichò

As mentioned previously, genetic data analysis companies are governing the distribution system where

they are delegated to collect DNA data and distribute to the pharmaceutical companies who are in need.

From economic perspective, the DNA data analysis companies are taking enormous brokerage fees. If

the distribution of DNA data occurs on Peer to Peer network where it directly connects a provider and

receiver of DNA data enables, current inefficient and irrational system can be improved.

The decentralized nature of blockchain technology allows active information sharing system. Under an

active decision-making structure, stakeholders participating in the blockchain network can securely

exchange the DNA data and actively respond to the requirements of organization who require biometric

and DNA data of a provider and can establish a reward system between stakeholders by using

passwords (tokens, coins, etc.), which are the intermediaries of information exchange in decentralized

networks.

1-7 Blockchain-enabled DNA(genetic) Data Sharing Platform | GIF(Gene Info Fabric)

Image 11) System overview of GIF platform
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An individual, provider of DNA data on the GIF platform can use dApp to request and receive an analysis

of DNA data where it can be securely managed after encoding and storing process at decentralized

distributed storage within GIF platform.
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A consumer, who are seeking for the DNA data, can request specific DNA data via consumer dApps

where it allows to access a list of unidentifiable DNA data.

DNA data providers whose DNA data meet specific requirements of consumers can search through

distribution channels via provider dApp and selectively grant access rights to view the data. In the

meanwhile, consumers can gain access and pay for the data with GIT to the provider via Consumer

dApps.

1-8 GIF Platform Missions

GIF believes that appropriate distribution system of DNA data, which world's 7.7 billion population own,

can open up a new era in the development of human medicine if it is fairly used in disciplines of genetics

and medicine. In order to make this happen, we will consider creation of healthy ecosystem for data

distribution above all others values when designing platforms and improving technology.

This philosophy of GIF will be embodied while constructing the ecosystem for for distributing DNA data,

and will implement the following mission to ensure that the core values are shared equally among all

stakeholders that make up of the ecosystem.

- GIF platform has its purpose and significance in building a shared economy based on (high value added

to) DNA data produced by individuals.

- All information distributed in GIF platform belongs to the information provider who produces and

provides the information, and the ownership belongs to the individual.

- Transactions of all information and goods traded on GIF platform should be transparently managed and

should achieve value of decentralization by distributing the rights equally to all stakeholders who want to

participate in the network.

- It does not demand a controlling power within the centralized system to maintain a democratic decision

making system between members of the platform and stakeholders.

- We will do our best to research and develop core technologies including blockchain technology to

achieve decentralization value of platform.

1-9 GIF Platform Vision

ñThegoal of technology implementation on GIF platform is to achieve shared economy based on

distribution of DNA data.ò

Based on this white paper, GIF platform presents a basic roadmap for building platforms and ecosystems

and presenting a plan to create an ecosystem in which DNA data can be freely and securely distributed

on a blockchain network. The following vision is presented for the creation of such an ecosystem.

- Establish a global genomic distribution platform to enable anyone in the world to share their genome

information freely through GIF platform regardless of race, country, sex, or age. A global sequencing

alliance is built to enable anyone in the world to actively analyze their genomic information.

- Build a decentralized network system based on blockchain technology where genetic information can

be distributed in transparent and secure manners.
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- Establish a tokenized economic system so that compensation and payment can be made with GIT when

providers of DNA data is delivered to consumers.

- Establish and continually improve GIF dApps environment for stakeholders on the ecosystem to access

and use the resources of the platform.
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Image 12) Token Ecosystem Member in GIF platform

2-1 Stakeholders

Members of Token Ecosystem on GIF platform are illustrated as below.
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- GIL : Gene Information Limited (Global DNA Sequencing Alliance Headquarter)
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2-1-1 DNA(genetic) Data Provider

A DNA data provider is a user who requested DNA data analysis to and receives a test report from GIF,

and finally agreed to share the use of genetic data on GIF platform via DNA Management dApp. Users

can request DNA test on GIF if he or she

- has concerns about family histories of four major serious diseases (cancer · cardio · cerebrovascular ·

rare & incurable diseases)

- is willing to join GIF platform Community

- is aiming to request a genomic testing to worldôsleading genetic test company with reduced cost

- has curiosity in DNA testing

Users who want to receive the DNA testing will receive the result by following process.

- A user requests a DNA test to GIF.

Pharmaceutical
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cosmetic 

company

Research 

Institutions
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- GIFsendsa test kit to the userandthen obtainsconsentto collectthe sample.

- Theuseragreesto the collectionof sampleandsendthe sample(saliva,hair,etc.) to GIF.

- GIFsendsthe user'ssamplethe GIL.

- GILconductsDNAanalysis.

- GILwill write a DNAtest report.

- GIFstoresthe genetictest report of GILto IPFSContentStorageon GIFplatform.

- GIFgivesaccessto usersto checkthe report viaDNAManagementdAppon a personalpage.

A user can chooseto agreeor disagreeto sharethe geneticdata via DNAManagementdApp on GIFplatform.

Clientswho areagreedto will become"GeneDBtǊƻǾƛŘŜǊǎέon GIFplatform, andthosewho aredisagreedbecome

"regularǳǎŜǊǎέ.

- After requestinggenetictest, userswho are disagreedto sharethe geneticdata via DNAmanagementdAppҦ

generalǳǎŜǊΩǎDNA: It is categorizedunder a "general user" when disagreed. The generalǳǎŜǊΩǎDNAdata is

encryptedandstoredin IPFSStorageon GIFplatform andispreventedto beusedby affiliatedcompanies.

- After requestingthe DNAtest, userswho are agreedto sharethe geneticdata via DNAmanagementdAppҦ

genetic info ǇǊƻǾƛŘŜǊΩǎgeneticinfo (DB): After the request of genetic test, a user becomesάŀDNAprovider if

agreedto allowpartnerŎƻƳǇŀƴȅΩǎuseof the dataon (DNAmanagement)dAppof GIFone."

Sameasa generaluser,aǇǊƻǾƛŘŜǊΩǎdata is alsostored with encryptionin IPFSContentStorageon GlFPlatform.

Thenthe DNAdata is convertedinto unidentifiableformat and sharedwith enterprisesand organizations,which

becomesanimportant asset andbasisof maintainingthe ecosystemof the GIFplatform.

A DNAdataproviderreceivesa token asa rewardfor contributionof the data. Thetoken hasa monetaryvalueon

GIFplatform andallowsto purchasegoodsor servicesofferedby affiliatedcompanies.

In addition, the provider canpursueeconomicactivitieson GIFplatform dApp; he or shecan join communityof

geneticinformation providers,sharemedicalknowledgeand exploretrends in the healthcareindustry,including

remediesandtherapiesfor a varietyof diseases.

2-1-2 GeneInformation Limited(GlobalDNASequencingAllianceHeadquarter)

DNAtesting center, which receivesclients' samples(saliva,body hair, basicsurveys,etc.) and conductsgenetic

tests,is the mostsignificantpart of GIFplatform anda stakeholderto join GIFnetwork asa node.

GeneInformation Limited, which overseesand coordinatesthe inspectioncenter (the most critical node in GIF

platform),addsdatareliability throughthe followingroles:

- Establishmentof the GlobalDNASequencingAllianceanddirect supervisionof the DNAtestingwork.

- Passthe genetictest report to GIFplatform for deliveryto the geneticscreeningclient.
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2-1-3 DNA(genetic)DataManagementandDistribution : DNAManagementdApp
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dApp

Image 13) Distribution flow of DNA in DNA Management dApp

All gene DB stored in GIF platform are managed and distributed through DNA Management dApp, and

are distributed to partners and companies through the following process.

- Affiliated company purchases token through GIF's DNA Management dApp or Exchange.

- Affiliated company seeks and requests genetic information from GIF's DNA Management dApp. The

searched genetic database is a non-discriminant database, and only minimal information is available to

identify the genotype.

- DNA Management dApp sends approval form to users who are selected by partners and organizations.

- The DNA testing users can choose the agree or disagree the use of genetic data, and the. Agreed data

will be converted into indiscriminate format and distributed to a partner company and institution. From this

point on, the DNA testing user becomes a gene DB provider.

- Affiliates and companies send tokens to the DNA Management dApp for the purchase of the required

genetic databases.

- DNA Management dApp sends the gene database obtained with the gene DB provider to partner

companies and organizations.

- DNA Management dApp sends tokens to DNA provider.

- Gene DB providers can use tokens to purchase products, services, and cash out through GIF's affiliated

organizations and companies.

2-1-4 Pharmaceutical Company

Pharmaceutical companies can do the following activities on GIF platform:

* Recruitment of clinical trial participants

Pharmaceutical companies conduct clinical trials for the purpose of demonstrating the safety and efficacy

of new drugs, foods, medical devices, and new procedures. Generally, the participants for the clinical trial

will be examined after submission of required documents and then go through basic tests such as blood

tests and screening to decide whether they are suitable for the clinical trials. In this process, expenses of

the economic and temporal expenses are all paid by the pharmaceutical company despite frequent

appearance of who do qualify for the trials. However, if the pharmaceutical company uses GIF platform to
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determine who are suitable for clinical trial conditions, the accuracy of the recruitment of participants will

be different. The recruiting process are followed by below.

- The pharmaceutical company reports purpose and reason for conducting clinical trial, numbers of

participants, and plans for the reward of participation to GIF.

- GIF selects a number of DNA providers who match with the above criteria for the clinical trial via DNA

Management dApp.

- GIF informs a participant through a personal page of DNA Management dApp and confirm if the

participant is willing to join clinical trials.

- GIF connects pharmaceutical companies with DNA providers who wish to participate in clinical trials.

- Pharmaceutical companies conduct clinical trials. Pharmaceutical companies pay tokens to DNA

providers in compensation for clinical trials

- The Gene DB provider can use Token to access the services provided by GIF's affiliated companies and

organizations and can cash them through the exchange.

This enables pharmaceutical companies to increase the accuracy of clinical trials, as well as reduce costs

and time, as compared to recruiting participants for existing clinical trials and research. GIF's method of

recruiting clinical trial participants will ultimately add credibility to clinical trials and research.

2-1-5 Healthcare and Beauty Company

Healthcare and Beauty company can make a use of genetic information offered by GIFôsDNA

Management dApp.

*Diet foods and dietary goods company

Companies producing dietary products can conduct various research on diets through gene info (DB).

This makes it possible to produce personalized diet products for those who have genes that are likely to

cause obesity. The company collects a large number of de-identified genetic information for the

production of dietary products and classifies genes in various ways. Therefore, there will be more

specified and larger categories of dietary products than now.

Up to now, consumers have been able to choose dietary products on the basis of advertisement of social

media and reviews of products yet couldnôtexpect much benefit if chosen products do not meet

physiological trait of a person.

However, diet products produced upon gene DB set standard for choosing personalized products so that

help avoiding unnecessary consumption of foods and reducing weight in efficient ways. Wise consumers

can choose more specified and personalized products and improve their satisfaction of product purchase.

Besides, blockchain technology implemented in dApp allows consumers to check distribution of products

such as production date and location of diet products. This process can build trust and credibility to the

products for consumers who are sensitive to origin of or expiration date of product.

* Hair loss related foods and goods company

Companies that produce products related to hair loss can research products that are specialized in hair

loss prevention and treatment and slow down the ongoing hair loss through the gene DB. Based on upon
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the gene info, companies can develop new products for hair loss prevention or treatment and can gain

new customers. Unlike hair loss caused by aging, changes in male hormones and other causes. genetic

hair loss is known to be difficult to cure. With a separate dApp companies can manage a variety of

customers including providers of gene info who are interested in hair loss prevention and treatment.

Consumers can receive a variety of additional services from the company's dApp and choose to use

them. Through the company's dApp, consumers can purchase hair loss prevention and treatment

products and participate in a community of people who have genes that cause hair loss. Through the

community, people can share various information on hair loss, attend conferences and seminars and

receive upcoming and new treatments and medical expertise.

* Companies that manufacture and distribute cosmetics

Cosmetics companies can build a new type of R&D database by merging DNA DB with accumulated skin

database and efficiently utilize the data; R&D on products that meet consumer needs such as analytic

data on skin types and genetic factors for aging could increase consumerôsreliability.

Consumers can not choose personalized cosmetics based on the results of genetic tests through GIF.

Even if the results are not available, consumers can purchase cosmetics products that match with

physiological and biological traits by examining specified types of products.

Consumers can also reduce the side effects of cosmetics by selecting products, which are based on

research and development in control of gene expression. In addition to periodical genetic and skin type

testing, the data guide to select cosmetics suitable for current status of skin, seasonal and situational

contexts. Companies can use the gene DB for marketing purposes such as new product development

and product review with providers of gene info before launching. When recruiting participants for clinical

trial of the cosmetics, it is possible to ask for consent on use the additional gene information and give

priority to participate in the trials. All these procedures can reduce the marketing cost of the company and

enable price competitiveness.

Details of (cosmetics) product details such as raw materials, ingredient list, and distribution process can

be searched via dApp. Highly popular product like organic cosmetics provides below information.

- Raw ingredient

- Extracted ingredient of plant

- Storing method for raw materials

- Ingredient table

- Date of manufacture

- Packing date

- Location of storage

- Shipping Information

2-1-6 Research Institution

GIF plans to create a global DNA Sequencing Alliance for smooth management of GIF platform. DNA

sequencing analysts representing each country are planning to recruit qualified organizations that have

been operating in their home country for years and will provide accurate DNA analysis results to clients

who have requested DNA testing by GIF.
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A Quality of gene DB from certified institutions couldnôtbe compared to the ones that are based on

unidentifiable source of gene DB. The research institution can specify genetic databases that has a clear

source of origin into regions, gender, disease, physiological and biological traits, etc., and use them in

various ways upon research purposes. Besides, various gene databases can help reducing the cost of

clinical trials and clinical studies.

Yet gene DB that are distributed across GIF platform does not disclose identity of genes info providers.

Distribution of gene DB on Blockchain-based GIF platform guarantees the integrity and security of DB,

prevents loss of data in advance. Thus, research institutions can benefit from the accuracy of gene

information and secure distribution network on GIF platform. Stable gene information(DB) on GIT platform

can help the research institutions to efficiently manage research expenditure and making better research

outcomes.

2-1-7 Medical Institution

Based on the results of genetic tests received from the GIL, the gene database provider can send an

additional inspection report to the medical institution for further report analysis.

- DNA provider verifies gene test results through GIL.

- If gene is suspected to cause disease (eg, BRCA1, BRCA2, etc.), provider of the gene can request

additional testing at a medical institution affiliated with the GIL.

(If necessary, a DNA provider can collect new sample (saliva, hair, etc.) with a given kit.

- A DNA provider pays token to medical institution.

- The medical institution accurately analyzes the providerôsgene.

- The medical institution sends genetic test results to the provider with medical findings.

Through the above process, the provider can receive not only genetic tests on GIF platform, but also

medical analysis reports that are linked to your genetic information. In addition, if the research institution

of the medical institution needs to compare its own gene database with other gene databases, it can use

the gene database of the DNA provider by using Token in GIF platform and use it for research.
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5 Check DNA test analysis report.

Request a DNA testing analysis (payment made).

Deliver sample collection kit.

Send DNA sample (saliva / hair, etc.).

After sending gene analysis test, save it to the 

IPFS Content Storage.

Send data with DNA Management dApp

Request an additional test report 

and pay with tokens

Confirm the use of gene data

Token payment made by affiliated institutions 

Send a providersô DNA data which has been 

agreed to share

Token reward

Request purchase of product and token payment

12
6 Search and choose gene information 

after purchasing token. Product delivery

Image 14) GIF platform Token Economics

13 Send additional report

Therole andfunctionbetweeneachmemberin GIFplatform aredescribedasfollows.

- A user pays a certain fee and requests GIF for DNA testing.

- GIF sends the user with a sample collection kit for DNA testing and receives consent for the collection 

and use of data.

- The user agrees to collect specimens (saliva, body hair) for DNA testing, send the collected sample 

them to GIF.

- GIF stores DNA analysis reports of GIL in IPFS Content Storage and sends them with DNA 

Management dApp.

- The user checks the genetic test report on the DNA Management dApp.
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Token Economics on GIF platform consists of the following.



- Affiliated companies (pharmaceutical companies, health care & beauty companies, research institutions, 

medical institutions) purchase GIT via exchange or GIF platform.

- Affiliated companies can request the necessary gene DB through the following process.

- Affiliated companies search GIF platform DNA Management dAppsearch page for necessary gene databases.

- Affiliated companies request the required gene database among the genetic databases. De-identified search 

result is displayed.

- DNA Management dAppsends a message asking users who agree with their partners' to use DNA information. A 

provider who agrees to use the information becomes a DNA provider within GIF platform.

- Affiliated company checks available gene DB requested by DNA Management dAppand pays with token.

- DNA Management dAppsends de-identified gene DB to affiliated companies that meets the request of them.

- DNA Management dAppsends GITreceived from affiliated companies to the provider.

- DNA providers can purchase products (pharmaceuticals, diet foods, etc.) of affiliated companies with GIT.

- DNA provider pays GITand requests additional test result report to medical institution.

- Affiliated companies send products (pharmaceuticals, diet foods, etc.) to the providers.

- The medical institution sends an additional test report to the DNA provider.
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03

3-1 Engineering Structure of GIF platform

GIFplatform

Image15) GIF ON platform Engineering Architecture

Engineering structure of GIF platform are followed by below.

1. DNA sample delivery

3. Return hash

value of content

10. Send DNA data

8. Confirm the use of gene data

9. Reward with GIT

12. Deliver companyôs product

DNA

Provider

Institution on 
request of data

Gene Info Fabric

Ethereum Mainnet

IPFS (Distributed File 

Storing System)

Data cache DB for 

IPFS node DB

Ethereum Dapp browser

Data transmission without passing 

through Ethereum Mainnet

Connect mutual data

Offline

Data transmission via 

Ethereum Mainnet

Transfer content through 

IPFS

purchase of 

companyôs

product

11. Request a

* The structure of platform 
is subject to the future 
business plan

2. Encrypt & Save to the

distributed file system (IPFS storage)

6. Purchase GIT

7. Search & select for gene data

4. Save hash value to

the ETH Smart contract

5. DNA sequencing result
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3-2 Engineering Components of GIF platform

3-2-1 Ethereum Blockchain

Ethereum, the second-generation blockchain technology, released its White Paper in 2013 and was

released in 2015. Vitalik Buterin, who was at the core of blockchain technology, paid attention to the Bit

coins and found that blockchain could not only keep cryptocurrency transaction record but also other

kinds of information like contract. Through continuous development, GIF have created a decentralized

network system with existing computing resources and system that can keep records of SNS, e-mail and

electronic voting.

Ethereum can work with various contract patterns between dApp through smart contract and is in the

transition of implementing new Proof of Stake(PoS).

3-2-2 Decentralized File Distribution Storage System

ñTheEthereum Mainnet (Public Blockchain) is the most important part of GIF platform. Not only is it

necessary for the transmission of GIT traded in GIF platform, but it is also essential for the operation

of dApp on GIF platform.ò

Blockchain is decentralized storage technology that decentralizes the ledger. Examples of decentralized

ledger follows as below.

- Ledger is exclusively owned by certain company.

- However, decentralized ledger can be owned by all the nodes in the ecosystem.

- With the decentralization of ledger, both the user and non-user can access the transaction details.

Decentralized IPFS is a peer-to-peer distributed file system where individual node stores data. When

specific data is uploaded onto decentralized IPFS, the files are divided into hundreds of files and stored

on the storage network, and the split files are given a common hash value that is different from the actual

file name. Therefore, you can only identify that certain data is from the same file. This is called Content

Addressing. This hash value can not be tampered with, and if you know only the content address, you can

browse and download the file at any time. With this structure, service providers can share files with users

through IPFS and save on file management costs.

GIF platform will combine this decentralized information storage system with an Ethereum block-chain

network. The process for decentralized IPFS in the platform is as follows:

- The DNA test result of the individual generated by GIF is encrypted and stored in IPFS.

- IPFS clients (individuals, pharmaceutical companies, healthcare/ beauty companies, research

institutions) will search for desired content (DNA sequencing result documents) using IPNS

(Interplanetary Name Service) in the data cache database linked to each client.

ñGIFplatform is differentiated from other ICO Project by introducing a decentralized file distribution

system (IPFS, Inter Planetary File System).ò
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- With small numbers of token is paid to DNA Management dApp, the report of test result can be

downloaded from IPFS storage.

Through the above process, GIF platform has introduced a data storage mechanism that is distinctively

different from the ones that are based on existing cloud infrastructure. It is a true blockchain platform that

not only bite code of smart contracts and token transaction but content itself is also decentralized.

3-2-3 Oracle Problem - ñOraclizeò

Image16) Oraclize Concept

Oraclize Web APIEris RootstockBlockappsEthereum

GIF platform plans to apply Oraclize middleware through the following method.

Through a direct visit, mail, etc., an individual who (DNA provider information (DB)) can deliver a product

with physical appearance such as a hair follicle, blood, or saliva to GIF. GIF can track the providerôsDNA

distribution process in the Logistics System and can proceed to reward the provider with GIT via dApp. In

this process, we introduce a reliable middleware called Oraclize to ensure the accuracy of input

data(logistics information value) and clean state of the data which are accepted from the off-chain. For

this reason, unlike other ICO Projects, GIF platform is a complete platform where it guarantees the

reliability of external input values.

ñOraclize is a solution that helps external data to be used as an input within the Blockchain network.ò

Oracle means accepting data inputs from outside the blockchain; data outside the blockchain is referred

to as off-chain whereas internal data is referred to as on-chain. It is not easy to counterfeit/ modulate

stored data in blocks of Blockchain. However, if the data is not stored in the blockchain block from the

moment that the data is entered, or if there is a problem with the modulation in process of date storing,

the data will become unreliable.

The process of putting Off-Chain data to On-Chain(blockchain) is not simple. Most of all, data should be

in a clean state. In case of Off-chain, someone should enter the data on blockchain network or be entered

by automated software. The Oracle Problem is a trust problem for the entity that attempts to push

external data onto the blockchain. The Oracle Problem starts with the following fundamental questions:

- How can you trust the subject (person, software, etc.) that enters the Off-Chain?

An alternative solution for the Oracle problem that is directly related to the trust problem of the data on

blockchain is to use a middleware: Oraclize. Oraclize is the name of the service provider, meaning Oracle

Service that provides API-based authentication after several times off-chain verification through a

structured system for Blockchain operators who want to use Smart Contract.
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4-1 Use Case of Pharmaceutical Company

The use case of a pharmaceutical company can be divided into a) a pharmaceutical companyôspurchase

service of an individualôsgene information b) a drug purchase service of DNA provider information.

a) Gene DB purchase service of pharmaceutical company

UseCasesof GIFplatform

1. Pharmaceutical company searches and chooses DNA database from DNA Management dApp.

2. DNA Management dApp sends a consent form for the use of genetic data to a provider

3. DNA suppliers agree to use their DNA data.

4. DNA Management dApp sends a list of DNA data to be sent to pharmaceutical companies.

5. The pharmaceutical company sends tokens to the DNA Management dApp.

6. DNA Management dApp is a pharmaceutical company that transmits de-identified gene information.

7. DNA Management dApp sends tokens to the provider of DNA in compensation for the use of genetic

databases.

Image17) pharmaceutical companyôs purchase of gene DB Sequence Diagrams

1 Search and select 

gene DB in need

Pharmaceutical 

company

Dapp browser

DNA Management

Dapp
A provide of DNA data

IPFS

(Distributed file storage 
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Ethereum

Mainnet
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through ethereal Mainnet

Logistics

(Oraclize)

5 Send GIT via

DNA Management Dapp

6 Send de-identified DNA data

2 Send consent form to

use providerôsDNA data

3 Consent form for the

use of DNA data

7 Send reward tokens

Use DNA analysis data to recruit participants for clinical trial

4 Send list of gene DB which 

will be delivered to the 

pharmaceutical company

Always IPFS Contents Connecting
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b) A drug purchase service of DNA provider information

1 Send token after confirming medicine to purchase

A provider of DNA data 

Dapp browser

2 Send medicine

Logistics

(Oraclize)

Pharmaceutical 

company

Dapp browser

IPFS

(Distributed file 

stooging system)

Ethereum

Mainnet

Transaction that has passed 

through ethereal Mainnet

1. DNA DB provider accesses pharmaceutical company's dApp, pays tokens, and buys pharmaceuticals.

2. Pharmaceutical companies ship medicines to DNA providers.

4-2 Use Case of Healthcare / Beauty company

Image 18) A DNA providerôs purchase of medicine(Sequence Diagrams)
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5 Send GIT via DNA Management Dapp

6 Provide de-identified DNA DB

Always IPFS Contents Connecting

Use DNA analysis data to recruit participants for clinical trial

4 Send DNA DB list that will be delivered 

to healthcare / beauty company

1 Search and select gene DB

In need

2 Send consent form to 

use providerôs gene DB

3 Signed to consent form

7 Send reward token

Transaction that has passed 

through ethereal Mainnet

The use cases of a health / beauty care company are

a) a gene / DB purchase service of a health / beauty care company

b) a health / beauty care enterprise product purchasing service of a gene DB provider.

a) Healthcare / Beauty companyôsgene data purchase service

Pharmaceutical 

company

Dapp browser

DNA Management

Dapp
A provider of DNA data

IPFS

(Distributed file storage 

system)

Ethereum

Mainnet

Logistics

(Oraclize)
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1. Health / beauty care companies look up and select genetic databases required by DNA Management

dApp.

2. DNA Management dApp sends a message to the DNA provider asking if you agree to use the gene

database.

3. DNA suppliers agree to use their gene databases.

4. DNA Management dApp sends a list of gene DBs to be provided as a health / beauty care company.

5. The pharmaceutical company sends the Token to the DNA Management dApp.

6. DNA Management dApp is a health / beauty care company that transmits unidentified gene databases

by law.

7. DNA Management dApp sends tokens to DNA suppliers in compensation for gene database utilization.

2 Send healthcare / beauty product

1. DNA DB provider accesses the dApp of a healthcare / beauty company and purchases medicines with

token.

2. Healthcare / beauty companies send healthcare / beauty products to DNA providers.

Image 20)  A DNA providerôs healthcare/ beauty product purchase (Sequence Diagrams)
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b) A DNA providerôshealthcare/ beauty product purchase service
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5-1 Global Sequencing Alliance

StrategicPartnershipfor GlobalSequencing

Image 21) Plan for establishing Global Sequencing Branches

Sequencing Spot

Platform Developing Spot

"GIF platform is a DNA Sequencing Data Sharing platform for people around the world. Anyone

anywhere in the world will have access to the Platform and will be able to take advantage of

Platform's resources. "

GIF establishes GIL (Gene Info Limited), a sequencing headquarter in The United Kingdom, to build a

global sequencing alliance that enables anyone around the world to proactively analyze DNA data.

Through GIL, we will establish a partnership and alliance system with the sequencing institutions

distributed around the world, so that anyone in the world can freely analyze their own DNZ information

and receive the results. The England has the most favorable legal, economic and geographical

environment in the DTC-GT (DTC DNA testing) area, one of the most developed countries in the world.

Therefore, we will establish the headquarters of sequencing analysis institution in the England and

establish a systematic and secure information management system by establishing a partnerships with

specialized agencies that will run branch offices and representative offices in each continent.

All relevant information management tasks and associated system work will be carried out by GIF. The

detailed planning of building sequencing alliance is followed as below.

- Sequencing HQ (Sequencing Headquarters) is established in the England, and MOU for building a

business alliance with DTC specialized agencies distributed in Europe and worldwide is concluded.

- Building a business alliance system with each country's DTC organization by designating separate DTC

agencies for each continent (EU, Africa, CIS, Central Asia, East Asia, North America and South America

total 7 continents).

- Each DTC organization will be classified by its size (number of base sequence analysis that can be

processed at one time), and manage the target so that each continent can respond to more than 5000

information requests at the same time.

(A grade of 1,000 or less, B grade of 3000 or less, C grade of 5000 or less, D grade of 5000 or more)
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Proceduresof establishingglobalalliancesSequencingBranchά5¢/-D¢έper mainbranches.

Step Activities

HQ Establish Establish a GIL(Gene Info Limited) in England.

Research & Organize Research and organize informations of DTC in worldwide.

Contact & Propose Suggests the vision of GIF platform and recommend joining our alliance.

Negotiation & Contract

Negotiate share rates for sequencing cost and distribution rates for tokens based upon ratings per 

institution

Sign up for the MOU after negotiation of details

Marketing & Etc. Promote GIF platform for the sequencing work in each country

¢ŀōƭŜ нύ Dƭƻōŀƭ {ŜǉǳŜƴŎƛƴƎ .ǊŀƴŎƘŜǎ ά5¢/-D¢έ

5-2 Legal Environment and Strategic Response for Personal DNA Data Distribution

As global DTC DNA testing markets are developing, regulatory environment has been established with

the revision of associated laws, especially in the areas of medicine and genetics in developed countries.

Under the GDPR (European Privacy Act), Europe regulates natural personsôbiometric data to be

managed under a list of sensitive information with unique identification numbers. In the United States, the

"HIPAA Privacy Regulation" enacted in 2002 defines all measures that protect personal genetic

information by all organizations dealing with personal medical information, particularly using insurance

and health services based on genetic information. In Korea, the "Act on Bioethics and Safety", which has

been in force since 2005, strictly regulates the conduct of inspection and distribution of personal genetic

information. On the other hand, in Japan, there are no specific legislation related to DNA testing and there

are no regulations referring to DTC. However, it is recommended to include it in the general rules on the

handling and processing of personal information.

GIF closely works with advisory group consists of top experts in the field of genetics law to analyze the

regulatory environment of the world and research the best position to build a reliable genetic information

sharing platform. GIF will establish a business alliance network with DNA testing agencies to promote our

business.

GIF platform will announce details of base sequence provider from the official website and application

service (dApps) to be released in the future, and details of the archiving and management of the genetic

information analysis report. We will obtain explicit consent to use the genetic information from the

provider, and related tasks will be promoted. When genetic information of a particular individual is

circulated (inquired, browsed, copied, transmitted, etc.) to a third party organization or individual, the

information that separates the individual identification information from the personal health information is

subjected to anonymizing processing. Finally, we want to ensure that information providers can maintain

a reliable information protection system by distributing the information after the individual has agreed to

use the information.

4) GDPR(GeneralDataProtectionRegulation)official website.; https://eugdpr.org/

5) Departmentof Health& HumanServices(US)[homepageon the internet]. Washington,D.C.; [updated2006May 16; cited 2006June21].

Availablefrom: http://www .hhs.gov/ocr/hipaa
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06Milestone

2019

3Q
Market research

Whitepaper

2019

4Q

R&D, Marketing prep,

Advisor consultation

Legal, token pre-sale

2029

1Q
Public token sale prep

Legal, Marketing campaign

2020

2Q
Build team

System check development

2020

3Q

DNA R&D, system check

Private testing, additional

Partnerships, job openings

2020

4Q

Project killer-app launching

Rewards schemes, DNA-SQ 

Get schemes, peer to peer 

payments

2021

1Q
Lauch project killer-app

Mobile dapps

2021

2Q

Global PR & Marketing of the

GIF platform

Global Roadshow

Image 22) GIF platform Milestone
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07GITsales

7-1 Initial Token Distribution and Use of Funds

7-1-1 Token Distribution Plan

Symbol (GIT). Token price is set to 0.05 USD

The founder and development team of Token is locked-up for one year, and an ownership does not 

include rights to:

* Token Info

Token Sale 450,000,000 GIT (45%)

Stakeholder 150,000,000 GIT (15%)

Reserved Token 150,000,000 GIT (15%)

Foundation 150,000,000 GIT (15%)

Community Group 100,000,000 GIT (10%)

Total 1,000,000,000 GIT (100%)

Min. investment 1 ETH

Hard cap 45,000,000 USD

Soft cap 3,000,000 USD

GIT is fully ERC20 compliant and will be available for purchase with ETH.

- ownership of the company

- IP ownership of the service

- Profits made by services

- Right to participate in decision-making
30

45%

15%

15%

15%

10%

Token Sale

Reserved Token

Stakeholder

Foundation

Community Group

Token Allocation (TBD)


