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Data flow within PANGEA
For the impatient: PANGEAdDb in one slide

In more detail: How PANGEAdDb is organised*
* AKA there is no “sample”

What happens when you request data from PANGEA?
What happens when you send samples for sequencing?

Summary and questions
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PANGEADB IN ONE SLIDE

Relational database (MySQL) :

- Rows of related information are grouped into tables which together make up the schema

- Each row is labelled by a unique identifier (primary key) ‘3 § L : ‘ ’
- These keys link tables together : ;; 2
In PANGEAdDb the schema follows real-life flow of information: :
Participant Visit Specimen Aliquot Genome
O ‘ I NI
PANGEA ID
‘ [
Who? When? What? Which tube? What is the best
Time-invariant Time-specific data, Biological material Barcoded tube as sequence?
individual data, eg: Eg. plasma, received Raw data
eg. Year of Birth Survey round proviral DNA PANGEA ID Assembled genome

Minor variants
Quality statistics
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IN MORE DETAIL

08/04/2020

C
PG VARCHARAS)

v VARGHAR(1S)

 modied DATETIE

Conertinto

m
* cohor_id VARCHAR(45)

" specimen id VARGHAR(15)
o VisLig VARCHAR15)

1 stuy._spec_id VARCHARI255)
 spec.tpe ENUM.)

* cdia VARCHAR(15)

 croatod DATETIVE

5 spoc.
< pec_notes VARCHARZSS)
 creatod DATETINE

 pangea_ 14 VARCHAR(45)
* alcuol 4 VARCHAR(1S)
@ spocimen 4 VARCHAR(S)

 paito_data VARCHAR(ZS5)

* Pavsti6 VARCHAR(15)

& motfed DATETIVE

& modifod DATETIE

ViralGonetifo

i
|
!
i
|

" raureads_id VARGHAR(1)
 ranteacs_narme VARCHAR(255)
@ kol 16 VARCHAR1S)

> modifod DATETIME
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OK, A LITTLE MORE DETAIL

Paricpantnfo Lo
3 = anr v

o ARCH D) i VARCHAR(1S) ] specimen v

2 s VARCHAR(S) o Vi3 VARCHAR ) Specimen. 14 VARGHAR(15)
it VARCHAR(1S)
- suy_spec. 4 VARGHAR(255)
2 3poc_typo ENUML..)

spec

- spec notes VARCHAR(258)
» crestad DATETE
» modfed DATETME

an_sop_eason VARGHAR(SS)

 modiad DATETIME

Soos v
[Teoravaecmmnis |

CD4

ct4_porcrtage FLOAT
a4_cetecton mn FLOAT

BT , o

Participant

1

pt_id

d » created DATETIME > path_to_data VARCHAR(255)
gender ot e

dob_year
dob_month
geo_country
ethnicity
keypop
art_ever

etc

] vTest v
st 8 VARCHAR(1S)

o VisLig VARCHAR(1S) Vil Genetc o

HIV - ot

e e URCHANGE)
AR

“ : es e s v

| : — )
| > e 4OATE
| S e W)
|
|

S

-

e pumen (1)
s T
i comamitod Y, N,
ot oATETIE
o TJn = X ot DATETIE
odod ATETHE AR Y v z

Calculated fields: R e erant +

vt 4 VARCHAR(1S) 1

first_pos_dt VL e — Cm—

S

ast_neg_dt it
oqptyesamoltl IR bl e o
) e
] conort v & @
hort_ it VARGHAR(4S) ) MainCohort v ‘sublype_bestrel VARCHAR(15)
 created DATETIME =]
modified DATETIME - moded DATETIVE.
. > ) cdd_dt_view > modified DATETIME

= vidview
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LAB DUPLICATES ARE MODELLED

08/04/2020

Paricpantnfo

ar_a VARCHAR(15)

110 VARCHAR(4S)
2 4 VARCHAR(4S)

10 noles VARGHAR(SS)
 croaod DATETHIE
 modtid DATETIIE

. sop_reason VARGHAR(SS)
5 anres VARCHAR(2SS)

> crstod DATETME

> mosiied DATETIME

>
>
e
P VARCHARAS)
2
v

VSiLid VARCHAR1S)
oL vaRCHAR(2S)
Vil o1 AT

> on_an ENUMCY. N, U)
i Jocaon_type ENUM.)
Vi roason VARGHAR45)
» 5g0_at Vit FLOAT

 mosfsd DATETIME.

>
S
e
T T
| ]
| |
| |
! |
: |
i
|
|
[
|
|
|
&
R S v
 mted oATETE Aoarcirs
| avncranis
5
e ARCHARES)
) -
cne s vACHATS) D
ey ABCHARESS)  dtedoATETIE
anaosonTeT
 mateapaTeTIE
oo
oot
3 = MainGohort

coner 6 ARCHAR(S) main_cohor_d VARGHAR(45)

H
H
3
v

 modifod DATETIVE.
 moifiad DATETIVE

v

 mein_cohor dese VARCHARI2SS)

i
|

|

|

|

|

|

|

|

| Tleos v
f cdé_id VARCHAR(15)

| o visLid VARCHAR15)
| o
|

|

|

|

|

|

|

|

|

|

>c04_count NT(11)

5 coe_nstumon! VARCHAR(S)
a4 rolos VARGHAR255)

 crested DATETIVE

 mocfind DATETIME

S

] vTest v
st 8 VARCHAR(1S)
o iLis VARCHAR1S)
reg & DATE
T |omeescuoate
1 [orvestopoenun.
L _idos_posine Envmiy. w, 1)
 hv._cetcton o FLOAT
> _nolos VARGHARESS)
» cratod DATETIVE
> modiied DATETIE

v
v
il lag_classcaton ENUM.)
festan DATE
> assay_type VARCHAR2S)
5 cull VARCHAR(45)
assay_window FLOAT
1ha_ntes VARCHAR(255)
> conled OATETIE
 modied OATETINE
>

Views

= sharing_data_ extract view
] data_extract_view

] deprocated_extract view

T cdd_dt view

ointo
] Specimen v
it VARCHAR(
sy spoc.id VARCHAR(255)
spec_typo ENUM
41 spec_reason VARG

spec otes VARCHAR

ested DATETIE

Specimen

] Atiquot
aicuet 1 VARCHAR(1S)
Spacinen. 4 VARCHAR(1S)

path 1o data VARCHAR(258)
crted DATETIE

Aliquot
W

e contaminatad ENUMCY ., 1)
croated DATETIE

V.3
] Genome. v
genom. i3 VARCHAR(1S)

e ot INT(
oot INT(11)

lengt, el INT(11)

Desiret VARCHAR(258)

processed_ 61 DATE

PANGEA ID
e Genome
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MULTIPLE COHORTS ARE ALSO MODELLED

08/04/2020

w
> modtied DATETIVE

 ar VARGHAR(15)
o il 4 VARCHARAS)

" spacimon 4 VARGHAR(15)
o it i VARCHAR1S)
- suy_spec. 4 VARGHAR(255)
1 spoc_typo ENUM.)

> mosied DATETIME

spec.r
> spac. notos VARCHAR(258)
 crestad DATETIVE
o DATETIE

i
I
i
i
i
i
i
B |
o | :
| |
v ! e cvarouAR19)
i | o vsta vARCIAR 1)
o ! R b
 sexENUMI: 7. V) i | et _count NT(1)
 dob_morth INT(10) f !  cd4_sange VARCHAR(1S)
Doty 4 U Lot memamriont
age enclFLOAT i et _ctecton i FLOAT
 geo_county VARCHAR(256)  Visit_id VARCHAR(1S) ]  cd4_setecton_max FLOAT
> go.rogion ARCHARZSS) | > cot_sument VARCHAR(45)  oozoro_is ARGHARSS)
| > cornotes ARCHAR(zSS)  eprcatn ENUML.)
W crssea DATETIIE pai toda VARCHARSS)
ype ENUMC.) ' motios DATETINE st DATETIVE
vt esson VARCIAR )
a0 vat LOAT 5
 curnt ocoupaton VARGHARSS) E3
o wrows saus enomer, v vy % !
1. srognan Enun
A e !
- o vsta vARCIAR 1) Vil Gontnto |
st ENUMCY. N, ) |
g OATE
st sus VARCHAR ) P oo |
cesea DATETI o
> ivostype ENUM.)
 mestes DATETIHE
- o i_postve ENOMCY, W, U1
. stecton_ i LOAT
 ovran ENUMCY, . V) >
Sun - o
s T 5 croatog DATETIVE
st seen_ DATE T
ot DATETIHE
 doconsen 4 DATE I -
logu_sepont FLOAT | >
oot sepont FLOAT ]
s e 047 i
st os. ADATE -
o | i contamnatd ENUMIY, . )
2 ser0_ONTE
1  ratodOATETIVE
se now VARCHARS)
g DATETIVE
° e -
 notesDATETIME “aavaRcHAR5)
o I Moo Yk At H
> |owaore v 6 VARGHAR(S) s
oSN w
. ange VARCHAR(S)
" onome_is VARCHAR(1
o w_cstecton.min FLOAT e log_clsicaion ENUM.)
o e Re———
oo, e  pleine VARCHARS)
Vs VARCHAR )  asay._ypo VARCHARSS) B
oo e acsann e o
ot 9 VARCHAR  assay.window FLOAT e
- o nsnie_os FLOAT
Sy VARCHARZSS)  mosied DATETINE ot VARCHAR25)
insensze_medan FLOAT
cretea DATETIE > > conod DATETIE
 setize85 LOKT
> 5 insrun 350 NT( 1)
> st 350 FLOAT
ettt WT(1)
o T
o ongn_svt i)

oo . .
A

conort 13 VARCHAR(45)
cohort_dosc VARGHAR255)

* main_cohor 4 VARCHAR(S)

O O o

 main_cohon dese VARCHAR(256)
 crested DATETIVE

" sharing data_extract view
" deprecated_extract_ view

> lengih rolaxed INT(11)
 bastef VARCHAR(255)

< sbiypo_strel ARGHAR15)

< shver_consensus VARCHAR(11000)
st INT()

a0ATE

(7 caa_at view |

5 modied OATET!

I vi_dtview
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WHAT IS A SAMPLE?
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Paricpantnfo

Rel
110 VARCHAR(4S)

 modtiod DATETIE

e
P VARCHARAS)
 sox ENUMON 2 )
dob_month INT(10)

 modiied DATETIVE.

Lid VARCHAR($5)

> modtied DATETIVE

Gonort ko

) conent
ot 1 VARGHAR45)

)

o min_cohor_a VARGHAR(SS)

 creted DATETIVE

 modtes DATETIE

arT
ar_a VARCHAR(15)

. sop_reason VARGHAR(SS)

 ar_noles VARGHAR(SS)
> crstod DATETME
> mooed DATETIME

i
|
|
’ I
|
|
B |
D | Soos v
v U e
i I e
! ! o
| |
1 |
T I
vt M
visit_id VARCHAR(15). !
L vARGHARIS) | e nsumort VARCHAR(45)
visit_dt DATE. } Gd4_noles VARCHAR(255)

i Jocaion_type ENUM.)
Vi roason VARGHAR45)
LveltFLOAT

e,

> knows,_siatos ENUMCY, N, U)

 t_staus VARCHAR(45)
croated DATETIME
 mosfisd DATETIME

S

]y v
VA VARGHAR(1S)
vl 4 VARCHARI15)

] MainCohort v
. conor 4 VARCHARLAS)

» main_conor desc ARCHAR(2SS)

 creted DATETIVE

 macifod DATETIVE

i
|
|
|
|
2 on_ant ENUM(Y, W, ) W]  crested DATETIME
|
|
|
|
|

curent occupaton VARGHAR(S)
-

 mocfind DATETIME

] vTest v
st 8 VARCHAR(1S)
5 visLid VARCHAR15)

> modiiod DATETIME

il lag_classcaton ENUM.)
st DATE

S assay_type VARCHAR(45)

ol VARCHAR(45)

sharing_data_extract view

] data_extract_view
] deprocated_extract view

T cdd_dt view

= vidview

Vil Ganet e

e Specimen

it G VARCHAR(S)
sy spoc.id VARCHAR(255)
apec_typo ENUMI

spec notes VARCHAR(258
——

Aliquot

S

I to_dats VARCHARIESS)
croated DATETINE

PANGEA ID

S

S — Genome

@OATE

rscnum INT(1Y)

e contaminatad ENUMCY ., 1)

croated DATETIE

V.3
] Genome v

genom. i3 VARCHAR(1S)

Is it a blood draw?

Is it what’s in the tube?

Is it a sequence?
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WHAT YOU KNOW

08/04/2020

Paricpantnfo

110 VARCHAR(4S)
2 4 VARCHAR(4S)
ol _typo ENUM.)

reLand ok OATE
ol VARCHARI2SS)
croatod DATETHIE

 modiad DATETIME

Participant

Lid VARCHAR($5)
eohort i3 VARCHAR85)
sy i VARCHAR255)
crotod DATETHAE
 moded DATETIME

Cononio
] Gonort v

conort 13 VARCHAR(45)
5 cohort_dose VARCHAR(255)

 moifiad DATETIVE

= anr
ar_a VARCHAR(15)
o vl id VARGHAR45)

ART

T
|
|
|
|

i
|
|
|
1
A

]y v
VA VARGHAR(1S)
vl 4 VARCHARI15)

VL

V_detecion_max FLOAT
VLinsiument VARCHAR25)

_noles VARGHAR255)

] MainCohort v
. conor 4 VARCHARLAS)
i o dese VARCHARI25S)
casted OATETIE

 modfed OATETIE

oo

Specimen

a3 VARCHAR(1S)

=

ct4_porcrtage FLOAT barcods VARCHARSS)

‘
‘
‘
|
‘
|
|
| o= 2
|
‘
|
|
|
‘
|
|

¢04_setocton_max FLOAT aceived_cxfrc. o DAT
i _nstrument VARGHAR(45) roazorpro i VARGHAR(49)
a4 rolos VARGHAR255) doprecatod ENUMI

 crested DATETIVE

 mocfind DATETIME

+
1
|

] vTest v
st id VARGHAR(15)
@ VisLid VARCHAR(15)

iy
test

TInmA v
a0 VARCHARI15)

vt 4 VARGHARI15)

» s ENUMEY. W, U)

RITA

ol VARCHAR(S)
assay_window FLOAT
ifa_ntes VARCHAR(255)

 crosiod DATETIVE

» morifed OATETIME

= sharing_data_ extract view
T data_extract view,
] deprocated_extract view

T cdd_dt_view

spec s VARCHARI2SS)

Specimen

Aliquot
Il

PANGEA ID
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WHAT THE LAB KNOWS
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Aliquot

PANGEA ID
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WHAT THE BIOINFORMATICIAN KNOWS

08/04/2020

- Aliquot

PANGEA ID

Genome

hY
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PANGEADB: THE WHOLE PICTURE

08/04/2020

Paricpantnfo

Rel
110 VARCHAR(4S)
2 4 VARCHAR(4S)

ol VARCHARI2SS)
 croaod DATETHIE
 modiad DATETIME

Participant

prognant_sver ENUM(

Lid VARCHAR($5)

> modtied DATETIVE

Gonort ko

) conent
ot 1 VARGHAR45)

 moifiad DATETIVE

= anr
ar_a VARCHAR(15)
o vl 4 VARGHAR(S)

ART

T
i
i
i
i
i
i
i
i
1
A
]y v

VLA VARGHAR(1S)
vl 4 VARCHAR(1S)

VL

V_detecion_max FLOAT

VLinsiument VARCHAR25)
_noles VARGHAR255)

] MainCohort v
. conor 4 VARCHARLAS)
» main_conor desc ARCHAR(2SS)

» moifed DATETIVE
>

a3 VARCHAR(1S)

CD4

ct4_porcrtage FLOAT
a4_cetecton mn FLOAT

‘
‘

‘

|

‘

|

|

| o= 2
|

‘

|

|

|

‘

|

|

¢04_setocton_max FLOAT

i _nstrument VARGHAR(45)
a4 rolos VARGHAR255)

 crested DATETIVE

 mocfind DATETIME

] vTest v
st id VARGHAR(15)
@ VisLid VARCHAR(15)

iy
test

TInmA v
a0 VARCHARI15)

vt 4 VARGHARI15)

» s ENUMEY. W, U)

RITA

ol VARCHAR (5
assay_window FLOAT
ifa_ntes VARCHAR(255)

» crostod

» morifed OATETIME

= sharing_data_extract view
T data_extract view,
] deprocated_extract view

T cdd_dt_view

oo

Specimen

ARCHAR(255)

= Allquot

Spacinen. 4 VARCHAR(1S)

aceived_cxfrc. o DAT
dats VARCHARIESS)
croated DATETINE

Specimen

Aliquot
i

PANGEA ID
L f— Genome

aicuet a VARCHAR(1S)

e
SONTETIE

] Genome
genom. i3 VARCHAR(1S)

Ppeine VARCH
magped.num INT(1

e VARCHARS:

processsc_ ot DATE
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WHAT HAPPENS WHEN YOU SEND US SAMPLES?

. The PANGEAdb team will send you a data request specifying the fields we need
—  PANGEA partners can return the information as flat CSV files, or structured tables
—  We use this information to assign PANGEA IDs to each barcoded tube that the lab will process
—  For new projects: we will map any new fields onto the database and extend the schema if necessary

. Aliquots are received by the Oxford lab
—  Shipment manifest is checked against PANGEAdb to ensure all barcodes have matching data
—  Participant data must exist for us to proceed with sequencing

PANGEA partner

e N\

Shipment manifest #Z PANGEA data

| l

Lab -2, Database

08/04/2020



WHAT HAPPENS WHEN YOU REQUEST DATA?

08/04/2020

Paricpant lo
el v
1 VARCHARS)
i vARCHAR(S)

el ot VARCHARI2SS)
croatod DATETHE
modiied DATETIVE

e

PLIGVARGHARAS)

T pocohon v
e VARGHARS5)
oot 1 VARCHAR8)

= anr v
ara VARCHAR(1S)
 iiLid VARCHAR(45)
anstar o DATE
anregmen VARCHAR(25S)
» ar_so_doclarod ENUMIY. N, U)
atstop ot DATE
an_stopreason VARCHAR25S)
ot notes VARCHAR2S:
» creso DATETIAE
mositied DATETIME
>
>

R

T vist v
VLI VARGHAR1S)
ol VARCHAR(<S)

vt DATE

on_an ENUMCY, . )

Vil locaton.ype ENUM..)

Vil reszon VARCHAR(45)
ag0_a vt FLOAT

curent occupaton VARGHARESS)
> kows_status ENUMCY. N, U)
> e orognant ENUM.)

cin_stogo ENUM(.)

. stats ENUMCY, N, )

i satus VARCHAR(48)

croaed DATETINE

T
|
|
|
|

i
|
|
|
1
A

VL VARGHAR(1S)

o v id VARGHARS)
LenDATE

st NT(11)

L rango VARGHAR(S)

_dotocion min FLOAT
W catston max FLOAT
VLinsiument VARCHAR(45)
V_noles VARGHARI255)

Lo

] specimen v
Specimn. 4 VARGHAR15)

o vet_a VARGHAR(S)
sy, spoc 1 VARCHAR29)
s p0 ENUML.)

Teos v
a1 VARCHAR(1S)

o visiLis VARCHAR(15)
e

<

i
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
-
i
[ sopa——
[ cd4_noles VARCHAR(255)
|
|
|
|

-
] HivTest v
st o VARCHAR(S)

o visiLis VARCHAR(15)
Pi_nog o DATE
Piv_pos. 6 DATE
e typs ENUM.)
g i posive ENUMCY. N, )

modiied DATETME

a4 VARCHAR(S)
vt 4 VARCHAR(1S)
Sorocony ENUMIY: N, U)
fnaloan FLOAT
nalng_clasifcaion ENUM.)
st s OATE
assay_typs VARCHAR(S)
ol VARCHAR45)
assay_window FLOAT

sy,
crotod DATETHE
modiiod DATETIVE

Gonortinio

7] conont v
conor. 1 VARCHAR(45)
 cohon dese VARCHAR(256)
 main_cohor d VARGHAR(S)
croatod DATETHME
modtisd DATETIVE

modiied DATETIVE

Views

sharing_data_extract view
] data_extract_view

deprocated extract view

] cdd_dt view

Spoc_noes VARCHAR255)
 crestea DATETIVE
» mocied DATETME

A
= Aot v

pangen_id VARGHAR45)

doprocatod ENUN.)
paito_daa VARCHAR(258)
croted DATETIE
modifed DATETIVE

Vil Genet o

S

%

rawreacs 4 VARGHAR15)
rawreads_ name VARGHARI2SS)
st 18 VARCHAR1S)
batch_name VARCHAR(S)
volume INT(11)
rscnum INT(1Y)
reacnum human INT(1Y)

modifed DATETIVE

i
1
.3

me
genom. i3 VARCHAR15)

duprato FLOAT
insortize_05 FLOAT
insersize_medin FLOAT
inserize 95 FLOAT
insernum 350 NT(11)
insontac_ 350 FLOAT.

e ettt NT(1 1)

Views are pre-defined queries

The default data sharing view
combines basic information
from many tables

—  Outputs a “spreadsheet”

PANGEA collaborators can
request a full global join of all
data we hold (except highly
sensitive data

18



WHAT HAPPENS WHEN YOU REQUEST DATA?

08/04/2020

Data sharing example: S

ot y Aliguot

n
sex age_enrol geo_country ever_art ... length_strict length_relaxed bestref subtype_bestref
F 66.4 Uganda u . 8659.0 8990.0 D.UG.08.p191859.]X236672 D
u NaN Uganda u 9020.0 9020.0 B.JP.05.DR6538.AB287363 B
u Nal[ participant |Jganda u 8048.0 8068.0 B.B0.09.DEMB@9B00O1. IX140656 B
F 42.. Jganda u ... 6242.0 6913.0 02_AG.NG.x.IBNG.L39106 02_AG
F 47.. O anda Y ... 8963.0 8963.0 D.TZ.01.A280.AY253311 D
F 42, N\ nda Y 0.0 0.0 D.KE.97.ML415_2.AY322189 D
M 41.. nda u 6667.0 6667.0 D.UG.08.p191859.1X236672 D
M 27.4 lganda u 9014.0 9016.0 0.CM.91.MVP5180.L20571 0
M 60.0 Uganda u 3454.0 3471.0 B.DE.04.HIV_DE_BID_V4131_2004.]Q403037 B
F 40.4 Uganda u 2028.0 2176.0 Al.KE.06.06KECst_001.F1623487 Al

T

oreumeisad mme ENUML.)
ad ENUM..)

a1 sttus VARCHAR(4S)
creatad DATETIVE

RawReads

] sharing.data_ extract view -

] data_extract_view

] deprecated_extract view
] cdd_dt view

= vdtviow

shiver_consensus
GCTAGCTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTG. . .
GCTAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTG.

???AGCTAGGGAA| Genome |CTTAAGCCTCAATAAAGCTTGCCTTG.
?7777777AGGGAA CTTAAGCCTCAATAAAGCTTGCCTTG.

GCTAGCTAGGGAA TTAAGCCTCAATAAAGCTTGCCTTG.
7777722222722 222222722222222222222777.
GCTGGCTAAGGAA AAGCCTCAATAAAGCTTGCCTTG.

?2777777?GGAACCCAT AAGCCTCAATA?a-GCTTGCCTT.
GCTAGCAAGGGAACCCACTGCTTAAGCCTCAATA???GCTTGCCTT. ..
2277222222222222222222222222222222222222222227....

19



SUMMARY

. PANGEAdD is a relational database

— Schema is made up of linked tables which are made up of rows
— Each table can be thought of as a “spreadsheet”, with rows labelled by a primary key = unique identifier

*  We model data flow from participant to HIV genome Participant Visit Specimen e, [l
T
. ' inci - - - N —>
Basic principles: rQ\ & Pl Y
— Keep it simple — complexity can be built up as needed PANGEAID [f [ |

— Keep it real — focus on physical entitites
— Keep it unique — allows for modelling of duplicates at any level (specimen, aliquot, sequence...)

*  Shipment manifest is not data sharing

QUESTIONS?

%NGEA i
HIV BIG DATA R v~ ITY O

INSTITUTE ] OXFORD
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