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and shureew ot ming ioforna e prom, =ren fom widhin o

can impemre qraniifi-atinn The reanlt alen shises that dhe sl aiinn.
bhetwren el mobes feom Cell-Ranges and bth s moch bwee. Thin in
enpeoatrd since e peoes willl hovea bigh oomber of mokmapping
el ihat willl he discowded, nob jostwhen oeing Ckl-Banges hot alsn
whrn neing oty Jacf HA - g nantiilotion methode.

1.1 Esprvimental data with K0

T iest that onr prop o] YREW methad, given infosmashe priom,
can imperre te aorywaey of eeped mental dak goand - ion, o=
peefoemed] an experiment ot we e 0 on egolvalenees dom X
Alevin's pipeiioe fnr dacBW A - qoani Seafion bhae motiple plhoses
Afier e initl phaee of =l kaesnde whitkining ond rad mapping,
devin ooipois an ot el e This S ootoboe detalle of e
trarmewipt eqoiralenee Ao indnding de ool aied =8 haeendes
and MW7 coonie These el valnoe dosees are flmike 0 the groes
kel mmivalenee dowes srphiioed bedne eaeept that e com
kihds are trormewipin that shore A Te ofiee he dedopliotion sep.
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Te aleerye dhat o majosily of #he geoes aesigeed b0 Tiers 1 and 2
afier AT mbnn are the oo amockied with omevipt
emivalener soses ofnie 1 (kbeded by  single trorseript]. In oeder
b0 incvrgwe armhignliy in thin dato, we can emove ol He ooewip -
onqre eqoivaleners: dowes from the inesmede fie b e ew
pestinn tat this IO will okt in o oomher of geoes migealing
from Tiem 1 o A, as demoostvaied in Figoee 6o In ceence by dolog
ithin, wr are remnving some of He e evidenee dhat will
leadd b high eonfldener gen e abnndaoee eetimatrs o Tios 1 and 2.
The dmpart of dhis oot disbilbndon of Tier 3 geoes in dhe PRWC
daioeed in showm io Figee &h. This shows tat e I proem
el in oo inceeowes] oomber of geoes thot are amipoed] Tier 3
acwymm all eelln. Note dhot He 0 dotowst will alan have o smaller
oonbrer of MiTe, e of e Peoeval of oolgoe eogol valenee
clames frrm the intnmedie fie bot dels will oot impast oo oome
puaraliveanabysis, on Peploiosd] bedow Alen, Do that we oo by nocke
ot ke mmivalencee domes that o fressorid-aeloue and that
there willl il b 2 omldevohle onmh e of geoe-nnlgoe eqnl valenee
chimey afire parsion ook o T dedopBeolon bos ok en plaere

In order bn e Bt wehave s with bigh sonfidm e gran-
tfiinn relimoirs 0 prvide o E0 oclle with an infoemode
peie, wr dd oot perfoem te X0 proceioe e on te complese PRWC
daioeed Inelead we ook te dlevin ontiicbion seimaotes oo e
PEWC dokert which hos 434 el and divided it ioto boo e
cmniining mnal oombes of ol barendes Choe of Hese s, A in
o it et from whidh we D0 nolgoe gnivalence doses and e
aibrr et A s oed] bo generaie prine. Diewativedy ming dhe Seovat

aignrithm on bednee we et find oncbves for et A o =

A then ohigin prios fom et B and eon she alevin VEEW qnanid $-
ol on methnd We alsn grand fy dhe K0 et 4 neing e Elf-hawe]
devio medhod. These siepn o oulloed o Pigoes G Cheeere that
there mon be g bhiie in e ter amigoment of geoes Hhat are anchnm
for Tir 3 groes in the X0 syperiment This s beone we o
emnring eqniralenee doses ooly in et A Henee dhe ratin of ane
char peones in et B dhot ore amigoes] Tiers 1 and 2 io E0 may b
higher thon in the el dooeet This ;o amplify the of the
VREM methidd in the K0 ewpreviment, ot will aleo et theasinal
gain pomible for hin mabhndobogy onder varping Senmetonoes,
mch an inamples with higher rmod depih Mol Bt wecamnaot mn
CHkRanges on this datowst bemornee it nilhe dhe intemediobe e
ontpnt by alevin, which camnat be processed] diestly. Hocerer, ==
eapest mike ety on thoe obeeered in smobied Ao, sine
muolii-mapelog geoes are ook guantifiesd by CelEanges

In oo compurisnn hetwemn e oo medhods, e ind de
Sprammon coevedation for rach o=l betwren the original, El=haee
alevin rellmoir of the celie o et A and the esllmotes ming e 5T
et A nndey mach method Beooee ghe originol et 4 o moe= high
conideme Tiers 1 and I groes, we eapest e callmaies bo be of
higher armeay The el om hie anobysis o= prsmied in
Figuer 6, whirh shows that the o bewier corvelotinns nf he YRER
peadisted abandonces on e K0 daioeed are higher ocnmpaeesd with.
the oeiginal rell ot than aee ghe Bl setimobes oo the BT dokoest
Norr dhat thee meekitiong o cleloed] for peoes that aee
amigeed Tier 3 in the X0 et 4 pinee e gee fhr oly panrs
it by D Grfara. Thin st shows that oiillsiog the anchoriog
procedoee and ewtrocting infoamative priom; onmhined with ming 2
VAERhawsd granifi=tion proeedoe oo kead bo bigher a0y
in abnniancr smilmation

It in alen inweresiing bo oot that ghe onchosing b Sode bigh
aeorng anchors betwreren st A and et B fore ooy 534 cclia. The =6
frnt of dhis limilied anhneing showes op inthe sk tinn bistngeam
an 2 himandal Sl botinn in de VAW ~oredatinn valnes, signifring
that an ewpetey], onby some of dhe ol g inr which o e
ahie o find an ancde in the et Besboye impen ] oo el adon with.
e oviginal qranifi=ation eetimaies

113 nfrevnasl on sharing dors oot sffeet eoer ovl | iypm
A common oo when shadng infnaafion arom cdle in
B ey anabysin s that it moy conivihnie 0 ke of betren geneidy

amang te gnantified] cdls {Andesy and 1% Hoang
wial_ I ), emoviog ook ooy izdwio] “noiee®, hot aleo opostant

hiokngi~al voriahillty shat leade b0 e detesilon of impontant fr-
e, anch on e el fyppe. To est the bypothesis that e pro-
pioead Baymslan framesonek does oot frrer-regnrh e and e g
cell iype o dowosiveom peoceming we peeinem e olowing e
poiment 'Te me de homon PRWC daceet widh 10k cdle {10x
Cennmion, XS] ond guonitfy de s with hoth g Fld= and
VEERThawd appenocies whees for de VAER{-hourd appeogch we
o He jame peocedoee of groeroling prines as disoeed in S=stinn
111 _Nrew wepefonn Seeot Satia of ol 261 5] kesd dostering
on the eall mates genevaied] e hioth the appena ches separaiedy and
compare e o

InFigee T, we shuw e 110 TRA T embeddd oge of he dosieees]
daio, =l e by celi-dyp e annn oo m geoeegied neing mavk e gees,
an detuille] in the Seoeat pipelios (Stont of ol | K19] e cheere
that the cnsiers with ehbrely saller nomber of =la, och on
pDC, Mrgokorpnepies and Diendeitdhe ool ore oob lost by e
Rayrskin ewerotinn methnd In Table 1, we show dhat e oomber
of oelln in abmst ooy preserred in de most abnndant st of
each o=l type ooy the tvo goans i cotion appeoaches. e alsn ob-
werve that CTF A< Monoepies and (D effeotor coell frpe are div-
ided into o soheinelers when groniified] with B while ey o
currtly | dentiiied an onein e of YRER

3 2 improved astimates uslng mull-modal Informati on
1.11 ET data
Advancements in ST ke pobled ssnise 0 elie ol it dede
lomtinn wishin g tene Spesifi By i b heen shoen bow ombios
ing 5T with genrerwpwrssinn proflling in mneer dta b oodee-
sund moliple compoownis of omore progeesion ond  Hesapy
ontmmes (Thane o ol K1), The 11y Gennmi-s Yisiom i an-
oihry interating omay dhat penvides bighee e oiniinn and Henogh-
pot for sl poreespeesion ooleie ' We o de open datosst
provided by 10y Geoomlos of the frab femen mome beain G
with 1658 spoinin the Hen e and process te row e heongh the
alerin fomewor 0 geraie o geoe contmatvie for achapot

T irmt e Boyeson fromessnrk of alevin, we fimokiie 95 vlln
oeing e proe wontk matvix by procrming de oo
beain ST vislom data feom 1603 Genomies (X]19). e fest on Bf=
bhasd] alevin on the smokie] date and me de spatial T coo efe
naies frrm dhe ST data o leaen e price: e for rach ool wenee e
nearent sight cells and hele meon genecapreslon fom e il metis
maies o geoesa i e prlor maidx Then, wepreevkde ol evin with de
prie maiviw b0 eegnantify e dmnkied dfo osing e Byslan
mathod to goevate VAEW-howeyd] metdmobrs o Agoe ) we show
e o b Sprarmon soevekatinn of Tier 3 geoe setimaies doe hoth
EM and YBEMhowd methods We obeerre o glohal shift in e
VAR gnantifiedd dain, efemiing dhe increased oy chigi oed
ouing infoemoiye pelom feom cedie Tocaiss] spatiolly doee togeiber
This eescltin pasticolosly intreesting on it soggesty ot e cmpivk=al
Rayrsbn omexork we have inendneed] i modoke and feslbie in
that she geoevation 0f an iofor mative prior i ook Hed 0 0 el i
procedoee g dhe Sewoddoe] anchoring]. Badher dhe prine can
be ioformed by data in the ome mple by o y-ap el inosm-
thon [oearby or 3 frenikl el dostevs in spaslal dak as alen shmen
by ARB oz al (219]] and, perbape, even omsome distinct mo dalies
|eg between Amay e Teoospoms-Acceyslble Cheomatio meiog
mmmoing (ATAGe] and ENAweg inr celis amayed wiih hoth
protosols io de mme mmple]

o DN i oy v ol e

Inthis work weimpeore opon oo previonely prop o alevin pipe-
e for guantifioion of decl WA data. The ewisting alerin plpes
e e 0 mawimom Erdinod-hows] prooednes afire the il
dedoplivtinn plaes 0 arrwairly reoee moli-mopping eade,
which arr iypizlly deaunied by ober mothod Alkbhoogh his ap-
priach mes onigee ey evidenes feom withio o cdl 0 optimie
e amsignment i mifnenky dvides eod comnis whers oo ool goe
evidenr s awikhle The st of peoes with this ool inenby Gl ded
dimriimion are omigned Tier 3 by io e ddevio oupot. Caoe
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