Abstract

The rapid growth in the comprehensiomndinsightinto genomicand humanhealthdatamakesit
possibleto significantly prolong humanlife expectancyin the next 20 years.The comprehensive
implementationof personalizedhealthcaretechnologywill be the main driver of this change.
Personalizedhealth care serviceswill rapidly become more popular as the cost of genome
sequencingervicesapidly falls within the nextthreeto five years.The vastmajority of healthand
medical providersin the future will beginto provide servicesbasedon user genomesand daily
health data. The Gene SourceCode (GSC) Foundationis committedto building a storageand
decentralizedapplicationplatform for genomicand healthdatg known asthe GeneSourceCode
System This systemwill be built arounda humanhealthcaralataecosystenandcreateoneunique

economicmechanism

The ultimate goal is to encourageusersto share genomicand healthdatawithin the ecosystem,
provide researcherswith adequatedata support and provide data users with an easyto-use
interface. The GSC Systemwill create a distributed storage network blockchain system that
providesgeneticdataandindividual healthdatathroughanintegratednterface.Healthandmedical
serviceproviders,including hospitals,chronicdiseasemanagemenagenciesand healthconsulting
service providers,canusethe GSC Systemto build DApps. Theseapplicationswill provideusers
with personalizecgndaccuratehealthservicesbasedon their genomicandhealthdata if they have

givenprior consent.

The GSCteamwill firstly createa smarthealthassistanDApp (which will motivateusersto share
dataand obtain health service§ with which individual users,will receive Genetoken rewards
when sharing health data, and may also obtain accuratehealth advice when they have shared
enoughdata The GSC Foundationbelievesthati t evesyh u ma nigldt ®© live a healthylife and
thatall peopleareuniversallyequalevenin this eraof exponentiatechnologicalgrowth. This right
should not be affectedby a p e r s ecandmsic condition becauseeach individual is already
contributing to the overall health of humankind. The GSC systemwill be basedon secure
blockchain technology and data encryption/making technology so that each individual has

ownershipof his/herhealthdataandthe benefitsthatcomefrom thatownership
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| PrefaceandBackground

1.1TechnologyandB | o ¢ k cHxmomemntialGrowth

The exponentialgrowth of technologyhas profoundly and rapidly affectedeveryone'dives in all
fields, including the impactof the skyrocketinggrowth of blockchaintechnology.lt hasbeennine
yearssinceSatoshiNakamotoinventedBitcoin in 2009.During this period, blockchaintechnology
has rapidly developedand consolidated.Digital cryptocurrency as representedy Bitcoin, has
gradually begunto be understoodacceptedand even soughtafter by the public. Bitcoin, which
decentralizedigital virtual assetsis commonly known as digital gold, and Bitcoin usershave

graduallyexpandedrom crypto geeksto thegenerabpublic.

At the sametime, there are many other exciting developmentsn the blockchaincryptocurrency
industrysuchasthe EthereumProject,createdby Vitalik Buterinand Gavin Wood in 2013, which
hasbeenvery succeskil. Due to the easeof useof the Ethereumdesignconcept,more and more
decentralzed applications,DApps (Distributed Applications), are being built on the technology
platform of Ethereum.In addition, there are now many high-profile blockchain projectssuchas
Zcash,Dash,EOS etc Therapiddevelopmenandevolutionof blockchaintechnologieswill cause

moreandmoreindustriesto embraceahe applicationof blockchain
1.2 The RapidDevelopmenbf GenomicandHealthcareBig Data

At the sametime, in thefield of healthsciencethe rapid developmentf technologyhaspresented
bath opportunitiesand challenges.in the foreseeablduture, mankind will benefit from sharing
geneticbig data,andasaresult,improvedhealthcarewill greatlyextendlifespansandeliminatethe
vast majority of diseasesAs the price of genomic sequencingdata continuesto drop rapidly,
scientistsandcitizen scientistswill havemoreaccesgo vastamountsof genomicandhumanhealth
dai@a to study and overcomespecific medical and healthcareproblems. As the costs of gene
sequencinglecreasgscientistsandcitizen scientistswill be ableto accessrastamountsof genetic
andphysicalfitnessdatafor academicor medicalpurposs. In addtion, theresearclandreview of
otherspecie6 DNA will be beneficialaswell. Thesestudieswill greatlyadvanceour knowledgeof

medicine,materials andenergy.



Genesare substanceshat transmit geneticinformation. This information is the sourceof birth,

1.3Using GeneticData

aging,illness anddeath.Genedatacontairs a largeamountof healthinformationandit is closely
relatedto anindividualds health At presentgeneticdatamainly includesthefollowing aspects:

(1) Assistedclinical diagnosis

Many diseaseshow a resemblanceo other diseasesvhich leadsto difficulties in discriminating
betweernthemclinically. It alsomayleadto anincorrectdiagnosisIf genetictestingis usedto find
the causeof the diseae at the geneticlevel, it can help clinicians differentiate betweenvarious

diseasesindevencorrectclinical diagnosignistakes

(2) Screeningarriers

Oneof the mostcommonhealthscreeningss for Down syndrome Traditionalscreeningor Down

syndromeis performedon serum. The detectionrate is only 6575% so false negativesare
inevitable. Non-intrusive prenatal genetic testing can accurately detect children with Down

syndrome,including 18-trisomy syndromeand 13-trisomy syndrome.In addition,the screeningof

relateddiseasecausinggenesamonghigh-risk groupswith a family history of singlegenedisorder
(especiallyrecessivedisorder)can promptly detectthe virulence genecarriersin the family and
analyz the pathogenicrisk amongoffspring. These 7 screeningresultsprovide family members
with informative suggestionson how to preventthe defective genesfrom affecting the next

generation.

(3) Guidedtreatment

The strengthof a prescriptionis decidedafter a numberof extensivetestsare performedon groups.
The dosesdecidedthis way are appropriatefor most people but not for everyone.Somenormal
dosageprescriptionsmay causedeath becauseof the genetic differencesamong patients. Then
medicine which is supposedo helpthe patient,mayin the end,furtherendangeir patiend kealth.

This phenomenoiis calledadversadrugreactiond ADR).

Oneexampleis the drug warfarin which is an anticoagulan{a drug that preventsblood clotting).
Patients taking this medicine may greatly reduce thar risk of thrombosis however, if the

anticoagulantis prescribedat too high a dosage,the blood can fail to coagulateproperly and



continuousbleedingmay threatenthep a t i lgen Ih heshumanbody, thereis an enzymecalled
CYP2C9which canmetabolizethis anticoagulantbreakit downinto small moleculesanddestroy
its anticoagulaneffect. Under normal circumstancesyarfarin is metabdized after it completedts
therapeuticaction, and doesno harmto the humanbody. However,if a personhasmutationsin
CYP2C9production,his or her metabolicfunction slows down and becomesa poor metabolizer.
As a result, warfarin is metabolizedslowly and accumulatesn the body, eventually causing

continuousbleeding.

Therole of genetictestingis crucial in this example.lt can,firstly, determinewhetherap at i ent 0 :
CYP2C9productionhasa mutation andthenwhich metabolictype they belongto. Oncethis is

known, the dosageof the drug can be basedon that i n d i v imatabalisndtygpe If their
metabolismis strong,thenthe dosecanbeincreasedomewnhatif it is weak,thenthe dosageshould

be reducedand the drug should be closely monitored in the blood. This not only guaranteeshe
healingeffectof thedrugbutalsocausesio ADR.

There are countlessinstancesin which the genetictestingof the p a t i maiabdissnplays an
importantrole in determiningthe correctdosageVariousgenesareinvolved in the metabolismof
drugsfor depressiongdiabetesasthmaandosteoporosisAlthough genetictestingcanguaranteehe
correctdosageap e r sindiviBual gene areseldomconsideredvhenprescribingdrugs andasa

result someprescribednedicinecauss adverseeactiongo certainpatientsfrom time to time.

(4) Predicttherisk of anindividual'siliness

Modern medicine believesthat diseasecomesfrom both genesand externalfactors. Almost all
diseasesrerelatedto genes.In somecasesgeneticmutatiors causedysfunctiors in the human
body and cause physiological functions to deviate from normal conditions, thereby creating
opportunitiesfor diseases.At the sametime, negativeexternalfactors(an uncleanenvironmenta
harshclimate,a poor diet, radiation,lack of exercisegtc.)amplify the problematicconsequencesf
genetic mutations,and this combinationof externaland internal factors causesdisease.Colon

canceris anexample.

The metabolismof epithelial cells in the colon is controlled by a genecalled APC. If a person's
APC gene cannot properly control the normal metabolismof epithelial cells, the uncontrolled

epithelial cells may undergoexcessiveproliferation. This is the genesisof colon cancer.The DCC



and P53 genesin the humanbody inhibit thesecells from becomingcancerouslf DCC and P53
genesare also mutatedand cannoteffectively preventthe canceroudransformationof thesecells,
the body faces the threatof colon cancer.Therefore we believethat the defectsin the APC, DCC

andP53genes arecloselyrelatedto the occurrencef coloncancer.

Peoplewith thesedefectivegenesarefacedwith animminentrisk of coloncancer Throughtesting,
before the subepithelialneoplasiaspreadsand evolvesinto colon cancer,the warning signs of
cancermay be discovered.The diseasecan be preventedbeforehandthrough measuresuch as
improving healthhabits,improvingo n diéing environmentscientific preventativenealthcareand
theavoidanceof otheradversdactors.

1.4 The CurrentStatusof GenomeSequencingndHealthBig Data

DNA sequencingnethodshavedevelopedrapidly, from manualto capillary electrophoresisThe
year 2001 was a milestoneyear. Throughthe efforts of many countries the HGP (humangenome

projec), wascompletedafter 13 yearsof work andat a costof 437 million USD.

At the beginningof the 21stcentury,with the adventof high-throughputsequencingechnologies,
both sequencingime andsequencingostshavebeengreatlyreducedln 2007,the birth of thefirst
completehumangenomicsequencenapwasaccomplishedn threemonthsat the costof only 1.5
million USD. As technologycontinuego evolve,sequencindluxes continueto grow. For example,
lllumina's sequencenow generatedillions of base pair datainsteadof millions per day. Also, the
costof sequencinggenomedatafor anindividual hasbeenreducedirom $10 million a decadeago
to lessthan$1,000dollars
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| t likedy, with advancesn technologythat sequencingcostswill continueto decline,and it is
expeced that the cost of a single genomewill fall to $100in the next 3-5 years.Nowadays,the
developmentof the DTC (Directto-Consumer)industry makes the gene sequencingprocess
relatively easy. Most of the genomelevel tests can be performed with norrinvasive sample
collection methods,for example,extractingthe DNA completelythroughoral cells (saliva). And

this methodcan alreadymeetthe quality criterion of both first generationand secondgeneration

sequencing.

COLLECTION AND DETECTION PROCESS
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Order Spit Discover
Your saliva collection kit typically arrives Follow kit instructions to spit in the tube In approximately 2-4 weeks, we will send
within 2 to 3 days. Express shipping is provided — all from home. Register your you an email to let you know your reports
available. saliva collection tube using the barcode so are ready in your online account. Log in
we know it belongs to you, and mail it and start discovering what your DNA says

back to our lab in the pre-paid package. about you.
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Although, the eraof big datahascome,the mainfocusis on internetbehaviorand mediadata.As
an increasingnumber of wearablefitness devicesenter the market and the Internet of things
becomespopular,the focus on humanbig dataanalysisis expandhg. As the fitnessbig dataera
evolves humanhealthandfitnessdatawill grow exponentially It is widely acceptedhatcollecting
fitnessdatais morevaluableto humanwell-beingthantrackingmoretraditionalhealthdata

Big Data Healthcare Market Size (Sbn)
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http://fusionanalyticswod.com/bigdatahealthcarenarketreach27-6bn-2021/11

Il IndustryPainPoints

2.1Limited Waysto AccessGenomeandHealthcareBig Data

At present,there are still many problemsin the field of human genomeresearch.The rapid

developmenbf humangenometechnologyrequireshugeamountsof genomesampledataandvast
healthrelateddatasetshowever,the availablemethodsfor integraing this dataare very limited.

Applications integrating large pools of genomic and health data are still limited to scientific

researchfields. Moreover, scientistsand researchersieedto spenda large portion of research
funding to obtaindatg suchdatasharirg betweensubjectss quite limited, andthe majority of this

datais only from patients therearevery limited dataset$rom healthypeopleavailable.



2.2 ScatteredHealthcareand Medical Data in Private Companiesand Hospitalsis Difficult to

Reviewand Utilize

Although it is well known that genomicdata can guide peopletowards adaptinga more healthy
lifestyle, thereis no incentivefor the healthypopulationto take the initiative to obtain their own
genomicdata.Meanwhile,healthrelateddatasuchasexercisedata,diet data,medicalrecords and
soon, areoftenpassivelystoredin variousprivateenterprisesandthereis almostno sharingof this
valuablehealthdataandthusno possibility of relatedresearch.

Source: Data Type

Clinical Electronic records, medical records, etc.

Health Check Blood glucose, blood pressure, blood lipideart rate, height, weight, vision, etc.
Behavioral Movement, use of electronic equipment, etc.

Genetic Genome information, family history, etc.

Environmental Genome information, family history, etc.

Habitual Smoking, alcohol consumption, padiet, etc.

Basics Gender, age, etc.
2.3The Storageof GenomeandHealthBig DataPresent£hallenges

The existing storage and computationtechnologiesare obviously challenged:an individual's
original datavolume can usually reach30G to 100G, while the traditional way of calculatingan
individual genomepipeline requiresabout 2-3 days. Despitethe current compressioralgorithms
and parallel processingnechanismgor genomicdatawhich canfinish within hours,thereis still a
great need for massivestorageand increasedcomputationalability when dealing with a large
numberof individual genomesamples.Thereis still lack of sampledataof both humangenome
data and multi-dimensionhealthcarebig data, since most researchinstitutes focus only on the

combinationof genomeandtumor data.

2.4 PeopleHaveLimited Accessto Their HealthcaredDataandReceivelittle Value from Collecting
It

Peopleare constantlygeneratingvastamountsof data,and healthrelateddatais a crucial part of

thatdata.The sharing,aggregationanalysis,and utilization of this datawill haveenormousadded



value.However the sourceof this data,andthe datacontributors haveneverbeeninvolvedin this

processnor benefitted from the value of their own data. Therefore, the standardizationand

systematicstorageof humangenomeand health big datais an urgentproblemto be solved.In the

future, therewill be manyapplicationghatcanlocateandintegratethis datato providepersonalized
health advice to usersif the user has given consent This processis of greatimportanceto

e v e r yheaitleaddsngevityandwill aidin eliminaing disease.

Il BlockchainTechnologyandNew Opportunities

3.1BlockchainTechnologyi theDisruptivelnnovation

Blockchaintechnologyis basedon a deentralizednetwork,combiningencryptionalgorithns, data
schemeinnovation and consensusmechanismsto ensurethe consistencyand continuity of
distributeddatabases.The technologyenablesnstantverification of data,traceability,anonymity,
and failure shielding, thus creating an efficient, economical,and securevaluesharing system.
Therefore,the equality, securityand masscomputingpower of blockchaintechnologyprovidesa

completelynew potentialfor solvingthe problemof storingandsharinghumangenomicdata.

3.2BlockchainTechnologyDrives GenomicDataStorageandSharing

Encryptionprotocol and hashingmechanism&nsurethat dataencryptionand transmissiorcan be
shieldedfrom any interferenceby third partiesand also ensurelimited accesso the user'svital
healthdata.The smartcontractmechanisnof blockchaintechnologywill provideindividual users
with the initiative to sharetheir own genomeand health data since blockchaintechnologycan
provide confidenceand protect the fairness of the incentive mechanism.Decentralizationof
blockchainstoragenodeswill providea solid platform for providing researchersvith equalaccess
to and sharing of genomic and healthcaredata. Decentralizedstorage nodes with blockchain
technologyalsoenablethe formationof distributednetworksto providevastamountsof storagefor
geneticand healthcaredata,with the capabilityto designconsensusnechanismsn a more secure

manner.



Basedon the advantage®f blockchaintechnologyabove,the GeneSourceCode Foundationwill
build a innovativedistributedgeneticstoragesystemand set up an applicationplatform basedon
genomicand healthcaredata. We hope this systemwill centeron establishinga comprehensive
healthdatautilization economicecosystemThe mechanisntanencourageisersto sharegenomic
and health datawithin the ecosystemand userscan also get a rangeof health advice from the
serviceproviders.Thoseactivitiesalsoprovideresearcherwith adequatelatafor specificscientific
research.The Gene SourceCode Systemwill build a distributed storagesystemof geneticand
personalfitness data. Health and medical care service providers, including hospitals, chronic
diseasemanagemenagencies,and health consulting servicescan devdop DApps on the Gene
SourceCodeChain System.The applicationscanprovide personalizedpreciseserviceon the basis

of user'spermissiongivengenomicandhealthdata.

Genomic Information
Biochemical Indicators

Medical Check Health Index Data Standardization
Chronic Disease Management - Decentralized Storage
Health Advice Smart Contract Allocation
Diet Recommendation DPOS Consensus

IV The GeneSourceCodeEcosystem

4.1 Component®f the GeneSourceCodeSystem

This ecosystenmwill consistmainly of thefollowing parties
(1) DataContributors

(2) DataUsers

(3) StorageProvider

(4) ServiceProviders
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4.2 Interpretatiorof the Ecosystem

(1) DataContributor:

Data contributors, who consistently contribute genomic and health data to ecosystemswere
previously limited to individual user contributors. Individuals need to be clear about their
willingness to contributehealthinformationcontinuallyandsign an electronicagreementThey can
then gradually share information on exercise, diet, physical exans, and medical records by
downloadingthe PersonalHealthcareCompanionapp. Smartcontractswill ensureautomaticand
timely datastorageyvalidaion andencryptionin the distributedstoragesystem,andthe depositof
correspondingseneCurrencyinto the userwallet in a simpleandconvenientmanner.n theinitial

phaseof ecosystemconstruction,the Gene SourceCode systemwill issuecorrespondingGene
tokensaccordingto the quantity, quality and degreeof confidenceof the information providedby

theuser.Genetokendistributionwill work on thefollowing principles:

Principle 1: Thevalueof individual datadecreaseevertime
The value of individual health datadecreasess time goesby. The earlier contributorsbegin to

contributedata,the moreGenetokenstheyreceive.



Principle 2: Thevalueof thedataincreasesasdatadimensionsncrease

The value of individual healthcaredatawill increaseasthe amountof contributeddataincreases.
Thereare severaldimensionsof healthcaredata,suchasgenomicdata,exercisedata,healthcheck
records,medicalrecorddatg etc. Thereare also subdivisionsin eachdimension.The richnessof

these data dimensionsis of great value for interdisciplinary research.As a result, the more
individual healthcarelatadimensionsavailable the moreGeneCoinswill begranted.

Principle 3: Continuousdatawith incrementalvalue
It will be morerewardingto consistentlyprovide personahealthdata.For example,in the caseof
exerciserecords, diet, etc., when a certain threshold of continuouscontribution is exceeded,

additioral Genetokenrewardswill beawarded

Principle 4: Theadditionof genomedataandhealthdatawill resultin greaterewards

Sharingof genomedata and health check datawill garnermore GeneCoins Genomedataand
healthcheckrecorddataareat the coreof the electronichealthrecordsystemandthe foundationof
the GeneSourceCodesystem.Contributionson thesewill generateadditionalGeneCoin rewards.
The aboveprinciple is implementedby smartcontrads within the health assistantDApp of the
Gene SourceCode systemwhich rewardscontributersaccordingto the rule of genetoken value
assessmenffter the constructionof the ecosystemthe GeneSourceCodesystemwill developa
fully functional SDK and encouragedevelopersto develop numerous personalizedhealth
managemenDApps with gene token rewardsas an intrasystemfinancial stimulus. The SDK
providesa unified encryptionanddesensitizatiorAP| to standardizeéhe format of the accumulated
genomicandfitnessdata.

At the sametime, datacontributors,through GeneCoin, canalso purchasea variety of genomics
andhealthdatacentrichealthservicesprovidedby ServiceProvidersswithin the GeneSourceCode
systemsuch as: SequencingServices,Heath CounselingServices,Genetic DiseaseCounseling
Services,SportsNutrition Recommendationsgand evena wide variety of other typesof services

basedon genomicdatathatmayemergen thefuture.

(2) DataUsers
Aboveall, datausers suchasuniversity or privateresearchHabswill gothroughrigorousregulatory
compliancechecksbefore they can use any data. And they can also publish specific research

projectsusing the PersonalHealthcareCompanionApp to recruit specific data contributorsard



provide targetedand enrichedindividual health data. At the sametime the Gene SourceCode
systemwill be moreopenfor datausers.Somepermissionsuchascalling servicepr ov i ARt r s 0
directly andapplyingbio-informationdatatools or artificial intelligenceassiséd mining moduleson
fitnessdatawill be grantedto users.Data userswill be divided into businessusersandresearch
users,the Gene Source Code systemwill provide discountedprices of Gene token prices to
encouragethe use of platform datain scientific research Currently, the demandfor healthand
genomicsdata from laboratoriesand R&D facilities at universitiesand enterprisesis growing

significantly, especiallyfor the well-definedandcontinuousdatasets.

(3) StorageProviders

The storageprovidergetsGeneCoin by providing storagespaceln the early days,the GeneCoin
obtainedby the storageproviderwill be providedby the GeneSourceCodesystemandlater by the
consumermwho storesthe data. Serviceproviders, datacontributors, datausersall may needdata
storageservices.All datawill be stored using powerful encryption and standarddata masking

methods.

(4) ServiceProviders

Service providers include sequencingcompanies,data analysis companies, hospitals, hedth
managementompaniesetc. Opportunitiesto serveuserson the GeneSourceCodesystemwill be
screenedby the Gene Source Code Foundation. The foundation's screeningcriteria will be
announcedo the public directly for public scrutiny. Userswill be able to useGeneCoin to geta
variety of healthservicedrom ServiceProviders

V BlockchainSolutions

5.1 GeneSourceCodeArchitecture

The GeneSourceCodedesignusesa simplified, four-layer technologicalmodel, including: Data
layer, Storagelayer, Contractlayer and Application layer. Each level consistsof the following

components:
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Datalayer: consistof standardlockchainchainstructure.

Storagelayer: mainly basedon IPFS and StarFSdecentralizedstoragesystemto solve storage
allocationproblems.

Incentivedayer: Consolidatiorof GeneCoin basedon anincentivesmartcontract.
Applicationlayer: GeneSourceCodedatasupportsystemanddataservicesupportsystem.

5.2 DatalayerArchitectureSchema

The datalayer is a standardpart of blockchainstructure.The datalayer consistsof a sequencef
time-stampeddlocks, eachof which consistsof a block headerandtransactiordata. The Datalayer
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usesa standardchainblock chainstructure Merkle tree,hashfunction,asymmetriencryption time

stampingandothertechnologiesAs shownbelow:

Blockheader Blockheader Blockheader
—— Prefiash | | TineStanp | B Preflash | | TineStanp | # Preffash | | TineStamp | —»
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For the specific block design we will use each block to save the user transactionrecords,
timestampsandthe lastblock hashabstractcodeasin the traditionalschemeWe will belikely to
choosdPFSpositioningin the sourcecodedigestin which we recordthe hashvaluesfor usergenes
and health data, and Gene Coin transactionhistories acrossthe blockchain systemto createa
decentralizedsystemfor storageand trading genomicsand healthrelatedbig data. This systemis
currently targetedat gene and health big data collection and exchangeln the future it will be
possibleto applyit to all kinds of systemdata.In the designof consensuslgorithms,the consensus
algorithmof the distributedledgerdecideswho in the GeneCoin ecosystenwill generatea block

with its own recordedversionof the ledger.

The Gene SourceCode systemwill adopta self-designedconsensuslgorithm called Athenato
reachthe over all consensusThe exacttechnicaldescriptionof the Athenaimplementwill be

officially publishedn yellow paperedition 1.0.

For the marketversionof the DApp, which will be releasedn Decemberwe will employ mixed
consensu®PoS+PBFTusedin sidechainPrivateChainof EOS.DPoSis famousfor beingusedby
EOS whoseefficient performancehas madea strongimpressionon users.However,DPoSis far
from satisfactorywhenresolvingforks occurringon the block chain.Whena maliciousnodecreates
severaldistinct versionsof the latest block, severalforks occur on the block chain, so that a

consensu®n which fork is genuinecannotbe reached The comingproducerswill produceblocks



alongthe fork which they chooseuntil onefork getsthe highestblockchainheight. Then,all block
producerswill cometo produceblocksfor this longestfork. The durationof absencef consensus
of DPoS is relatively long. Yet, DPoS+PBFTcan solve this problem perfectly. DPoS+PBFT
choosesseveralnodesas candidateblock producersasDPoSdoes.Then, all stakeholderganvote
amongthesecandidatesEveryvoteis countedwith respecto its voter'sasset.

To dealwith the maliciousbehaviorsof Byzantinenodeswhich produceseveraldistinctversionsof
blocks to causedivergence,DPoS+PBFTrequiresthat all producersreacha consensusn the
contentof every block produced.PBFT requiresthat all producerspropagatethe hashof their
respectiveversion of the block amongproducers.The producersagreethat the producertaking
chargeof the currenttime slot canonly producethe versionof block which getsover two thirds of

votes.In thisway, the problemof maliciousforks is mitigated.

The GSChblockchainwill integratethe mostglobally commongenomicandfitnessdataformat. We
will makeup missirg formatsandput all kinds of dataanddatatypesin the ecosystenof the Gene
SourceCodesystemMeanwhile,the systemdesignwill alsointegratea desensitizatioomechanism

for genomicandfitnessdataandanadvancedlatacompressiomechanism.
5.3 Storage.ayer ArchitectureSchema

The storagdayer of the GeneSourceCodeis mainly basedon the IPFSdistributedstoragesystem.
Througha peerto-peerdistributedversionof the file system,all connectedhroughthe samefile
systemcomputingdevice The useof contentbasedaddressesyhich is whatuserswill searchfor,

canmakeeachstoragenodeaccesdasterandmoresecure.

Whengeneand healthdatais addedto the nodeof the GeneSourceCode,it getsa newname.The
nameis actuallya cryptographichash,whichis calculatedrom the contentsof thefile. This hashis
guaranteedby encryptionto always representonly the contentsof the file. This Hash will be

completelydifferentevenif you modify only onebit of datain thefile.

However,asfor the genomicdata,especiallythe resultsof secondgeneratiorsequencingvherethe
sameperson'sdataHashvalue could be slightly different, the GeneSourceCode storagewill be

designedto simplify the genomewide and secondgenerationexomesequencingwhile addinga



segmentedtorageformatanda personaldentificationstoragemechanismthusrenderinggenomic

dataviablefor storagen theblockchain.

The distributedstoragesolutionof the GeneSourceCodeserveswell for bothlargeandsmallfiles,
andlargefiles it automaticallycutsit into smallerpiecesso that its nodescan not only download
files from oneserverlike HTTP, butalsofrom multiple serverssimultaneouslyAt the sametime, a

hierarchicaktoraganechanisnwill beaddedfor thetransferandstorageof masshealthdata.

The GeneSourceCodedistributedstoragesolution can also solve data sharingand transmission
problems.Userscanquickly find the URL addressof a block throughthe contentdigestcodeof a
block using the distributed content summarytable (DHT), and transmit the block datato the

requestinglientata high speedoy P2Ptechnology.

The @ IPFS Stack applications Using the Data

IPNS naming

Defining the Data

IPLD merkledag
; libp2p routing Moving the Data

network

Moreover, we will also develop StarFS service system. This file systemallows us to create
unlimited expansionof virtual hard disk storage.No matter how big the datato be storedin the
future, the network only needsto constantlyjoin the new serverrunning StarFSserviceto expand
storagespace.StarFScan also createredundantstoragethat minimizes dataloss in the eventof
hardwarestoragédailure.

Basedon StarFSandIPFS,the GeneSourceCodewill integratethe world's mostversatilegenomic
andhealthdataformats,definingthe missingtypesto integratethe rangeof dataanddefinitionsinto
a four-tier Gene Coin system.At the sametime the Gene SourceCode will also implementa
genomicsand healthdatamaskingmechanismand the leadingdatacompressiormechanisnwill
beintegratednto the GeneSourceCodedatastoragesolution.



NG ENE

- GeneSourceCode

Although the fact that any data on the P2P network is stored by severalnodesguaranteeshe

Z

probability of a missingpieceof datais trivial, we still haveto employ heavyproof schemeon a
regularbasis,beinga providerof healthandgenomicdatasharingservice,to ensurethe integrity of
dataand handledataoffline problens instantly asthey occur. The updatesin the field of proof
scheme$appensontinuously.

StorjandGenarcadoptsa proof of retrievability algorithmwhich insertsseveralsentinelblocksinto
normal blocks and check out the integrity statusof the sentnel blocks regularly to guessthe
integrity of thewholefile. Siausesa proof of storagealgorithmto checkout severablockswithin a
randomsampledwindow everytime to determinethe condition of the original file. Filecoin relies
on proof of replicaion to detectpotentialmaliciousnodeswhich may degradethe integrity of data

with sybil identities,outsourcingandnondedicatedstoragespace.

SENTINEL

ENCODE (DATA)

ECC (DATA)

RANDOM NUNBER
GENERATOR

SENTINEL

Gene SourceCode will investigateand weigh the pros and cons of currently popular proof of
storagealgorithms and independentlydevelopa novel proof of storagealgorithmd Apollo. The
details of Apollo will be publishedin technical yellow paper edition 1.0. Sharing health and
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genomic data on the Gene Source Code Chain employs a dynamic data accessauthorization
algorithn® Pegasudt will bebuilt on severaldynamicencryptionalgorithmsincludinga proxy re-

encryptionframeworkto cutthe overheadf repeatedencryptions Concurrently the encrypteddata
will carryidentity-relateddigital watermarkingto serveasevidencefor prosecutingllegal off-line

distributersof thedata.The detailsof Pegasusvill be publishedn yellow paperedition1.0.

Athena

HIRWE
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B

5.4IncentiveLayer ArchitectureSchema

Theincentivelayeris composedf a datasharingincentivemechanisnbasedon smartcontractso
solvethe problemof GeneCoin distribution. The GeneSourceCodeFoundatiorwill determinethe
economichalancemechanisnthroughassessmergndresearctio finalize GeneCoin incentivesfor
datacontributorsand storageproviderswhile ensuringthat datausersand ServiceProvidershave
sufficientindirectincentives,ultimately incorporatednto the smartcontractsystem,to achievethe

overallincentiveandbenefitsharingobjectives.

5.5 ApplicationLayer ArchitectureSchema

The Gene Source Code application layer is composedof the Gene Source Code basic data
infrastructuresystemand a ServiceProvidersopeninterfacesystem.The GeneSourceCodebasic
datasupportsystemincludesthe datavalidationsystem(DVS) the dataclassificationsystem(DCS),

the genomeanalysissystem(GAS)andthe healthdatamodelanalysissystem(HDMA).Thesefour



subsystemsvill maintaina solid dataapplicationinfrastructue. The GeneSourceCodewill also
provide a dataopeninterfacesystemfor dataServiceProvidersanddatausersto get consolidated

systemdatafor variousservicesn thefuture.

5.6 DApp - PersonaHealthcareCompaniorasA Proofof Concept

DApp is shortfor decentralizedapplication.A traditional web applicationclientservermodel is
composedf frontendandserver.DApp, on the otherhand,is a compositionof frontendandsmart
contractsSmartcontractsun on all nodesin a P2Pnetworkratherthanrunningon a singleserver.
They exchangedata with the block chain but through a centralizeddatabaseserver. All these
characteristicddefinesa DApp. The Gene Source Code chain systemwill provide a platform
running DApps and a toolsetfor DApp developmentDeveloperscanrun their own DApp on the
GeneSourceCodechainsystem.

A core module of the Gene Source Code systemis to provide DApp, a personalhealthcare
companionfor the public. This will be the world's first comprehensivéealthmanagemenbDApp
basedonindividual geneticdataandmultidimensionahealthdata.This App will be availableto the
public as a personalhealthcarecompanionwith gamification functions The personalhealthcare
companionwill bereleasedn two versions.Thefirst is a promotionversionwhichd o e snoludé
main chainand peripheralfunctions. The restof the functionswill be implementedafter the main

chainis online

In the meantime the GeneSourceCodefoundationwill cooperatevith healthserviceprovidersto
promotethe developmenand propagatiorof their DApp. After the completionof the GeneSource
Code system and the PersonalHealthcareCompanion App, the Foundation'snext goal is to
establisha common distributed systen® a common blockchain system for data storage and
exchange.Enterprisesand some individual userswill be able to set up and establishvarious

subdivideddataexchangdApps basedon this universaldistributedsystem.



VI Why We CanDo Better

6.1 TheGeneSourceCodeTeamandPartnerdHaveRich BT + IT InternationalExperience

The Gene Source Code team has multidisciplinary experiencein block chain technology,
bioinformatics,|IT architectureandnetworksecurity,andcansupporttheresearctanddevelopment
of Gene Coin. Asian businesspartnersof G S C Asian businesspartner, StarshipGenehas
accumulatedrery substantiafyenetictestingand healthmanagemenindustry experiencelts major
businessdomain is DTC (Direct to Consumer)which, itself, is a relatively new application
breakthroughin the genetictestingindustry. The DTC businessmodel, hasaccumulateda large

numberof genetestingsamplesandsequencingndraw dataanalysisexperience.

6.3 The Gene SourceCode Projectis Endorsedby ForwardLooking Scientistsin Well Known

Researchnstitutes

"I'm very excitedto hearaboutG S C inrvation The crossborderusageof blockchaintechnology

couldrevolutionizethe healthindustry”

Xu Luping
CNMM Pl in Tsinghua University, Master in Biology
and Nanotech, Phd in condensed matter physics in

Peking University and ENS, Paris.
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1 haveheardmanyinnovativeideas,but this one combiningblockchainand genomicdatastorage
isi ngeni ous. O

Aard Groen
Dean / Professor of innovative entrepreneurship at

University of Groningen and at University of Twente /

NIKOS, Netherlands

6.4 VentureCapitalPartners
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6.6 PhilosophyandGoalsof the GeneSourceCodeFoundation

(1) TheGeneSourceCodeFoundatiorPhilosophy

In the eraof exponentialdevelopmenbdf scienceandtechnology,healthright mustbein the hands

of individuals.

(2) GeneSourceCodeFoundatio® &oals
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distributed data system

- Estimated
Stages Target Names |Description _
Completion
_ Personal Healthcare Companion Promotion Edit
|First stage |Mars Dec. 2018
0.5Release
Second staggSolar System |[Gene Source Code base systampleted May 2020
Third phase [Milky Way Universal storage mechaniselease Oct. 2021
) Updated narket mechanisrfor theuniversal
[Fourth stage [Laniakea May 2022

VIl GeneTokenPlacement

Total amountof Genetokers: 2 hillion

Private placement 20%
Mining to earn 40%
Incentives for core teanandglobal communityrampup 15%
Foundation development and user commuratyp up 15%
Businesgslevelopment 10%

Private placementwill target less than 190 investors and aims to raise 20,000 ETH, or the

equvalentin BTC

Lock-up Agreement:

CoreGeneSourceCodeteam=> 4 years,25%releasedachyear

BusinesDevelopment> 3 montls




VIl FundingUsage

Due to local policy restriction for public funding we only go through private placementfor
funding andha v e gobenoughfund for prior usag plan, sowe adjustthe FundingUsage to

ensurghe DApp developmenandMainnetresearch.

IX GeneSourceCodeFoundationGovernancéechanism

The Gene Source Code governancemechanismincludes a threetier governancestructure the
Holders' Assembly, the AutonomousCommittee and the Executive Committee. The Executive
Committeeconsistsof the TechnicalCommittee the Data ManagementCommittee,the Financial
Affairs Committee,the Legal Affairs and Risk ManagemenCommittee,and the Marketing and

PublicRdationsCommittee.Thevariousc 0 mmi trespersibiliiesaredivided asfollows:

(1) The Technical Committeeis responsiblefor GSC technology managementspecific work
includes open sourcecode managementcode developmentcode modification, code testing, and
codeandagendaeview.

(2) The Data ManagementCommitteeis responsiblefor data storagestandardsselectionand
developmentgatastoragereliability, redundancyrinciples andotherdatamanagemenprinciples.
(3) The FinancialAffairs Conmittee overseeshe Ethereuntokers and GeneTokers including the
usageandauditof expenss, routineoperatiors, arrangemenof staff expensesgtc.

(4) The Legal and Risk Control Committeeis responsiblefor the registrationof domesticand
foreigncompaniesreviewingvariousagreementandgiving professionabdviceon legal matters.
(5) The MarketingandPublic RelationsCommitteemainly serveshe blockchaincommunityandis

responsibldor technicalpromotion,productpromotion,businessooperatiorandpublicity.

X Risks andDisclaimer

As technologyprogressesapidly, the technical solutions describedin this white papermay be

subjectto change Thefinal implementatiorwill preval.






