
Supplemental Table 1. Data Used for Trio Anal\sis.

Sample HiFi Coverage ONT Coverage CLR Coverage

HG002 35.2499 46.6151 54.8693

HG003 33.6795 80.6551 25.6278

HG004 33.1812 83.1599 23.4694

SRXUce: KWWSV://fWS-WUace.QcbL.QOP.QLK.JRY/RefeUeQceSaPSOeV/JLab/daWa/AVKNeQa]LPTULR/

https://ftp-trace.ncbi.nlm.nih.gov/ReferenceSamples/giab/data/AshkenazimTrio/


Supplemental Table 2. Data Used for Cohort Anal\sis.

Tech Sample Coverage Stud\ Ancestr\

HLFL HG001 29.4987 GIAB CEU

HLFL HG00512 29.3707 1KGP CHS

HLFL HG00513 40.3823 1KGP CHS

HLFL HG006 32.4010 GIAB CHS

HLFL HG00731 32.9366 1KGP PUR

HLFL HG00732 21.2571 1KGP PUR

HLFL HG007 36.1509 GIAB CHS

HLFL HG01109 31.7902 HPRC+ PUR

HLFL HG01243 34.8145 HPRC+ PUR

HLFL HG01442 36.9866 HPRC+ CLM

HLFL HG02055 39.0903 HPRC+ ACB

HLFL HG02080 33.7257 HPRC+ KHV

HLFL HG02109 30.2620 HPRC+ ACB

HLFL HG02145 35.7587 HPRC+ ACB

HLFL HG02723 45.4921 HPRC+ GWD

HLFL HG03098 35.1080 HPRC+ MSL

HLFL HG03492 33.2615 HPRC+ PJL

HLFL NA19238 24.9931 1KGP YRI

HLFL NA19239 25.8028 1KGP YRI

ONT HG003 80.6551 GIAB ASH

ONT HG004 83.1599 GIAB ASH

CLR AK1 79.2865 AXdaQR EAS

CLR CHM13 97.1029 AXdaQR EUR*

CLR CHM1 51.2768 AXdaQR EUR*

CLR HG00268 69.5876 AXdaQR FIN

CLR HG01352 56.2097 AXdaQR CLM

CLR HG02059 63.9237 AXdaQR KHV

CLR HG02106 59.9712 AXdaQR PEL

CLR HG04217 128.5960 AXdaQR ITU

CLR HX1 76.6489 AXdaQR EAS

CLR NA19434 58.3505 AXdaQR LWK

*H\daWLdLfRUP PROe fRU ZKLcK RQO\ WKe VXSeU-SRSXOaWLRQ KaV beeQ UeSRUWed

1KGP: KWWS://fWS.1000JeQRPeV.ebL.ac.XN/YRO1/fWS/daWa_cROOecWLRQV/HGSVC2/ZRUNLQJ/
GIAB: KWWS://fWS-WUace.QcbL.QOP.QLK.JRY/JLab/fWS/daWa
HPRC+: KWWSV://JLWKXb.cRP/KXPaQ-SaQJeQRPLcV/HPP_YeaU1_DaWa_FUee]e_Y1.0
AXdaQR: 22

http://ftp.1000genomes.ebi.ac.uk/vol1/ftp/data_collections/HGSVC2/working/
http://ftp-trace.ncbi.nlm.nih.gov/giab/ftp/data
https://github.com/human-pangenomics/HPP_Year1_Data_Freeze_v1.0
https://paperpile.com/c/bGhr8g/he1MF


Supplemental Table 3. Software Versions.

Software Version

JaVPLQe 1.1.0

IULV 1.0.4

VQLffOeV 1.0.11

ZLQQRZPaS 2.0

UacRQ 1.4.10

PLQLPaS2 2.17

VaPWRROV 1.9

SURVIVOR 1.0.7

VYWRROV 0.5.1

VYLPPeU 0.1

dbVYPeUJe cRPPLW 85b3687a54ce21ba25862c58707daa212b9fbcbd

VYSRS cRPPLW 8be50c55f8e81f8c701077bb9c00ee5bea3e0d2b

VY-PeUJeU cRPPLW b7745239348c7a6623efa516bd2841b53ff6046a

PaUaJUaSK 2.4

CAVIAR cRPPLW 135b58baffac92b5e9b45f8db78315a9b4d713bc

SOLQN 1.90b6.4

VQSKZe 1.0.2



Supplementar\ Figure 1. HG002 Trio HiFi Variant Si]e Densit\
TKe deQVLW\ dLVWULbXWLRQ Rf YaULaQW VL]eV caOOed LQ WKe HG002 WULR fURP HLFL daWa. TKe VSLNeV LQ WKe dLVWULbXWLRQ
aURXQd 300bS aQd 6-7NbS cRUUeVSRQd WR SINE aQd LINE eOePeQWV, UeVSecWLYeO\.



Supplementar\ Figure 2. Discordance b\ Length with Double Thresholding.
TKe beQefLWV Rf XVLQJ ³dRXbOe WKUeVKROdLQJ´ WR LPSURYe YaULaQW dLVcRYeU\ LQ HG002 ZKLOe aOVR UedXcLQJ WKe UaWe
Rf MeQdeOLaQ dLVcRUdaQce. SVV aQd LQdeOV ZeUe caOOed ZLWK a PRUe OeQLeQW OeQJWK WKUeVKROd Rf 20bS, bXW RQO\
WKRVe ZKLcK ZeUe PeUJed ZLWK a YaULaQW ZLWK OeQJWK aW OeaVW 30bS LQ a dLffeUeQW VaPSOe ZeUe NeSW. ³ReVcXed
fURP abVeQce´ UefeUV WR YaULaQWV ZKLcK ZRXOd KaYe beeQ PLVVed LQ HG002 XVLQJ a VLQJOe WKUeVKROd. ³ReVcXed
fURP dLVcRUdaQce´ UefeUV WR YaULaQWV ZKLcK ZRXOd KaYe beeQ dLVcRUdaQW LQ HG002 ZLWK a VLQJOe WKUeVKROd, bXW
ZKLcK Ze ZeUe abOe WR deWecW LQ RQe RU bRWK SaUeQWV ZLWK dRXbOe WKUeVKROdLQJ.



Supplementar\ Figure 3. Optimi]ed Variant Calling Parameters for HiFi.
We caOOed SVV aQd LQdeOV LQ HG002, HG003, aQd HG004 fURP HLFL UeadV XVLQJ dLffeUeQW YaOXeV Rf WKe Pa[_dLVW
SaUaPeWeU LQ VQLffOeV aQd PeUJed eacK WULR caOOVeW ZLWK JaVPLQe. FRU eacK Pa[_dLVW YaOXe Ze PeaVXUed WKe
WRWaO QXPbeU Rf YaULaQWV LQ WKe WULR, WKe QXPbeU Rf dLVcRUdaQW YaULaQWV, aQd WKe dLVcRUdaQce UaWe.



Supplementar\ Figure 4. Discordance in HG002 of All Merging Software for SVs and Indels
TKe UaWe Rf dLVcRUdaQce ZKeQ cRPSaULQJ SVV aQd LQdeOV beWZeeQ LQdLYLdXaOV ZLWK JaVPLQe aV ZeOO aV VL[
e[LVWLQJ PeWKRdV fRU SRSXOaWLRQ LQfeUeQce.



Supplementar\ Figure 5. E[ample of Breakpoint Directionalit\.
IQ cRPSOe[ UeJLRQV ZLWK QeVWed SVV, VRPe YaULaQW W\SeV VXcK aV LQYeUVLRQV aQd WUaQVORcaWLRQV, ZKLcK W\SLcaOO\
cRUUeVSRQd WR WZR QRYeO bUeaNSRLQW adMaceQcLeV, Pa\ RQO\ be SaUWLaOO\ SUeVeQW dXe WR RWKeU YaULaQWV LQWeUacWLQJ
ZLWK WKaW RQe.  IQ WKe caVe Rf LQYeUVLRQV, RQe QRYeO adMaceQc\ LV WKaW Rf WKe VWaUW Rf WKe LQYeUWed UeJLRQ WR
dRZQVWUeaP VeTXeQce, aQd WKe RWKeU LV WKaW Rf WKe eQd Rf WKe LQYeUWed UeJLRQ WR XSVWUeaP VeTXeQce, TKLV
e[aPSOe VKRZV aQ LQYeUVLRQ ZKeUe WKeUe aUe WZR QRYeO bUeaNSRLQW adMaceQcLeV; 1) WKe VeTXeQce QeaU A JRLQJ
WRZaUdV WKe 5¶ eQd beLQJ QeZO\ adMaceQW WR WKe VeTXeQce QeaU B JRLQJ WRZaUdV WKe 5¶ eQd (deQRWed b\
STRANDS=++), aQd 2) WKe VeTXeQce QeaU A JRLQJ WRZaUdV WKe 3¶ eQd beLQJ QeZO\ adMaceQW WR WKe VeTXeQce
QeaU B JRLQJ WRZaUdV WKe 3¶ eQd (deQRWed b\ STRANDS=--). WKLOe WKeVe QRYeO adMaceQcLeV W\SLcaOO\ cR-RccXU,
LW LV QeceVVaU\ WR dLVWLQJXLVK ZKLcK LV SUeVeQW LQ WKe caVe ZKeUe RQO\ RQe RccXUV. WKLOe VRPe SV caOOeUV
cROOaSVe WKeVe adMaceQcLeV LQWR a VLQJOe SV caOO, WKe\ aUe UeSRUWed b\ VQLffOeV aV dLVWLQcW SV caOOV ZLWK dLffeUeQW
YaOXeV fRU WKe STRANDS INFO fLeOd, aQd dRZQVWUeaP SV cRPSaULVRQ/PeUJLQJ VRfWZaUe PXVW be aZaUe Rf WKe
dLffeUeQce beWZeeQ WKeP ZKeQ cRPSaULQJ acURVV VaPSOeV.



Supplementar\ Figure 6. HG002 Cross-Technolog\ Agreement for SVs and Indels
TKLV dLaJUaP VKRZV WKe QXPbeU Rf YaULaQWV, LQcOXdLQJ bRWK SVV aQd LQdeOV, dLVcRYeUed b\ eacK VXbVeW Rf
WecKQRORJLeV ZKeQ caOOLQJ YaULaQWV LQ HG002 fURP CLR, ONT. aQd HLFL UeadV.



Supplementar\ Figure 7. HG002 Trio Technolog\-Concordant Variant Si]e Densit\
TKe deQVLW\ dLVWULbXWLRQ Rf YaULaQW VL]eV caOOed LQ WKe HG002 WULR ZKLcK aUe VXSSRUWed b\ HLFL, CLR, aQd ONT
daWa. TKe VSLNeV LQ WKe dLVWULbXWLRQ aURXQd 300bS aQd 6-7NbS cRUUeVSRQd WR SINE aQd LINE eOePeQWV,
UeVSecWLYeO\.



Supplementar\ Figure 8. HG002 Cross-Technolog\ Agreement for SVs b\ Genomic Conte[t.



Supplementar\ Figure 9. HG002 Cross-Technolog\ Agreement for SVs/Indels b\ Genomic Conte[t.



Supplementar\ Figure 10. Discordance in HG002 of Prior Methods for SVs and Indels
TKe QXPbeU Rf SVV aQd LQdeOV caOOed LQ eacK VXbVeW Rf LQdLYLdXaOV ZKeQ XVLQJ SULRU PeWKRdV WR caOO YaULaQWV
fURP HLFL daWa LQ WKe HG002 WULR: QJPOU fRU aOLJQPeQW, SQLffOeV fRU SV caOOLQJ, aQd SURVIVOR fRU cRQVROLdaWLQJ
SVV beWZeeQ VaPSOeV.



Supplementar\ Figure 11. Lower-Confidence Potential de novo SV in HG002.
TKLV SV LV VXSSRUWed b\ aOO WKUee WecKQRORJLeV aV beLQJ SUeVeQW LQ HG002, aQd LV a 10,607bS deOeWLRQ aW
cKU7:142786222, LQ WKe KLJKO\ YaULabOe T ceOO ReceSWRU BeWa (TRB) UeJLRQ. a.) IGV VcUeeQVKRW VKRZLQJ WKe
LPPedLaWe cRQWe[W Rf WKe YaULaQW. b.) IGV VcUeeQVKRW ZKLcK VKRZV WKe KLJKO\ YaULabOe UeJLRQ QeaU WKe YaULaQW,
OeadLQJ XV WR be OeVV cRQfLdeQW Rf WKe YaULaQW beLQJ de QRYR.



Supplementar\ Figure 12. Additional Potential de novo variants in HG002.
a.) A 64bS LQVeUWLRQ aW cKU3:85552367. TKLV YaULaQW ZaV VXSSRUWed aV beLQJ SUeVeQW LQ HG002 b\ HLFL aQd CLR
UeadV, bXW PLVVed b\ WKe ONT-baVed caOOV, OLNeO\ dXe WR WKe adMaceQW KRPRSRO\PeU.
b.) A 43bS LQVeUWLRQ aW cKU5:97089276 VXSSRUWed b\ aOO WKUee WecKQRORJLeV.



Supplementar\ Figure 13. Additional Potential de novo variants in HG002.
a.) A 43bS LQVeUWLRQ aW cKU8:125785998 RQ WKe SaWeUQaO KaSORW\Se VXSSRUWed b\ aOO WKUee WecKQRORJLeV.
b.) A 34bS LQVeUWLRQ aW cKU18:62805217 RQ WKe SaWeUQaO KaSORW\Se. TKLV YaULaQW ZaV VXSSRUWed aV beLQJ SUeVeQW
LQ HG002 b\ HLFL aQd ONT UeadV, bXW PLVVed b\ WKe CLR-baVed caOOV.



Supplementar\ Figure 14. Breakpoint Range in Cohort as Proportion of Length
TKe dLVWULbXWLRQ Rf WKe UaQJe Rf bUeaNSRLQWV Rf YaULaQW caOOV PeUJed LQWR VLQJOe YaULaQWV b\ eacK VRfWZaUe,
e[cOXdLQJ XQPeUJed YaULaQWV, ZKeQ PeUJLQJ SVV aQd LQdeOV LQ RXU cRKRUW Rf 31 VaPSOeV Rf dLYeUVe aQceVWU\.



Supplementar\ Figure 15. Variant Counts per Sample.
TKLV VKRZV a.) WKe QXPbeU Rf KLJK-cRQfLdeQce YaULaQWV caOOed LQ eacK VaPSOe, LQcOXdLQJ bRWK SVV aQd LQdeOV,
aQd b.) WKe QXPbeU Rf SVV caOOed LQ eacK VaPSOe. WKLOe PRVW VaPSOeV VeTXeQced fURP WKe VaPe WecKQRORJ\
KaYe VLPLOaU QXPbeUV Rf YaULaQWV, WKe cRYeUaJe Rf a VaPSOe, SaUWLcXOaUO\ LQ WKRVe VeTXeQced ZLWK CLR, LV
SRVLWLYeO\ aVVRcLaWed ZLWK WKe QXPbeU Rf YaULaQWV deWecWed.



Supplementar\ Figure 16. Variant Counts per Sample including Low-Confidence Variants.
TKLV VKRZV a.) WKe QXPbeU Rf YaULaQWV caOOed LQ eacK VaPSOe ZLWK a KLJKO\ VeQVLWLYe WKUeVKROd, LQcOXdLQJ bRWK
SVV aQd LQdeOV, aQd b.) WKe QXPbeU Rf SVV caOOed LQ eacK VaPSOe ZLWK a KLJKO\ VeQVLWLYe WKUeVKROd. TKeUe LV a
KLJK eQULcKPeQW Rf ORZ-cRQfLdeQce caOOV LQ VaPSOeV VeTXeQced ZLWK CLR, eVSecLaOO\ VaPSOeV ZLWK KLJK
cRYeUaJe, dXe WR WKe WecKQRORJ\¶V KLJKeU eUURU UaWe.



Supplementar\ Figure 17. Variant Allele Frequencies of all Merging Software.
TKe aOOeOe fUeTXeQc\ dLVWULbXWLRQ Rf SVV aQd LQdeOV LQ WKe 31-VaPSOe cRKRUW ZKeQ XVLQJ dLffeUeQW PeWKRdV fRU
PeUJLQJ caOOV acURVV VaPSOeV: a.) JaVPLQe b.) dbVYPeUJe c.) VYSRS d.) SURVIVOR e.) VYLPPeU f.) VYWRROV.
WKeQ XVLQJ PeWKRdV ZKLcK XVe a cRQVWaQW dLVWaQce WKUeVKROd fRU PeUJLQJ (SURVIVOR, VYLPPeU, VYWRROV), Ze
RbVeUYe a VSLNe LQ WKe aOOeOe fUeTXeQc\ dLVWULbXWLRQ QeaU 10 VaPSOeV, ZKeUe faOVe SRVLWLYe caOOV fURP
CLR-VeTXeQced VaPSOeV aUe PeUJed ZLWK eacK RWKeU aQd ZLWK KLJK-cRQfLdeQce YaULaQWV LQ RWKeU VaPSOeV.



Supplementar\ Figure 18. SV Allele Frequencies of all Merging Software.
TKe aOOeOe fUeTXeQc\ dLVWULbXWLRQ Rf SVV Rf OeQJWK aW OeaVW 50bS LQ WKe 31-VaPSOe cRKRUW ZKeQ XVLQJ dLffeUeQW
PeWKRdV fRU PeUJLQJ caOOV acURVV VaPSOeV: a.) JaVPLQe b.) dbVYPeUJe c.) VYSRS d.) SURVIVOR e.) VYLPPeU f.)
VYWRROV.



Supplementar\ Figure 19. Cohort Variant Si]e Densit\
TKe deQVLW\ dLVWULbXWLRQ Rf YaULaQW VL]eV caOOed LQ WKe 31-VaPSOe cRKRUW. TKe VSLNeV LQ WKe dLVWULbXWLRQ aURXQd
300bS aQd 6-7NbS cRUUeVSRQd WR SINE aQd LINE eOePeQWV, UeVSecWLYeO\.



Supplementar\ Figure 20. Genomic Positions of SVs and Indels in Cohort
TKLV VKRZV WKe QXPbeU Rf SVV aQd LQdeOV LQ WKe cRKRUW LQ 1MbS bLQV acURVV WKe KXPaQ JeQRPe LQ WKe
cRKRUW Rf 31 VaPSOeV.



Supplementar\ Figure 21. Functional impact of SVs and indels from Jasmine in 1KGP samples
We XVed PaUaJUaSK WR JeQRW\Se SVV aQd LQdeOV fURP WKe cRKRUW Rf 31 VaPSOeV LQ 444 VaPSOeV fURP WKe 1000
GeQRPeV PURMecW ZKLcK KaYe RNA-VeT daWa. a.) NXPbeU Rf YaULaQWV deWecWed SeU VaPSOe fRU JeQRW\Sed SVV
aQd LQdeOV (JaVPLQe) YeUVXV SVV UeSRUWed LQ WKe 1000 GeQRPeV PURMecW (1KGP) afWeU HWE fLOWeULQJ. b.) EffecW
VL]eV Rf VLJQLfLcaQW SV aQd LQdeO eQTLV PaSSed fURP JaVPLQe YaULaQWV RU 1KGP SVV. c.) CAVIAR SRVWeULRU
SURbabLOLWLeV fRU eacK JeQe ZLWK VLJQLfLcaQW SV/LQdeO aQd SNP daWa. TKe [-a[LV LV WKe Pa[LPXP CAVIAR
SRVWeULRU Rf a SNP UeSRUWed aV a SNP-eQTL b\ WKe GTE[ cRQVRUWLXP, aQd WKe \-a[LV LV WKe Pa[LPXP CAVIAR
SRVWeULRU Rf a JaVPLQe YaULaQW fURP RXU PaSSed SV aQd LQdeO eQTLV. VaULaQWV abRYe WKe dLaJRQaO OLQe KaYe a
KLJKeU JaVPLQe YaULaQW SRVWeULRU WKaQ GTE[ SNP SRVWeULRU. TKe LQVeW bR[ cRQWaLQV JeQeV ZLWK KLJKO\ caXVaO
(SRVWeULRU >0.8) SVV. d.) JaVPLQe YaULaQW dLVWaQce WR WKe QeaUeVW ENCODE cCRE YeUVXV CAVIAR SRVWeULRU.
TKe KLVWRJUaP VKRZV WKe dLVWULbXWLRQ Rf dLVWaQceV WR ENCODE cCREV. e.) GeQRW\Se aQd JeQe e[SUeVVLRQ
dLVWULbXWLRQ LQ 1KGP VaPSOeV fRU QRYeO CSF2RB-aVVRcLaWed LQVeUWLRQ (Q=444). f.) MaQKaWWaQ SORW fRU SNPV aQd
WKe QRYeO SV QeaU CSF2RB, ZLWK S-YaOXe PeaVXUed b\ RQe-VLded WLOcR[RQ UaQN-VXP WeVW. TKe JUeeQ SRLQW LV
WKe SNP UeSRUWed LQ GTE[ eQTLV (cKU22_36864559_A_G); RWKeU SRLQWV aUe cRORUed b\ LD WR WKaW SNP. FRU e
aQd f, RQe-VLded WLOcR[RQ RaQN SXP WeVW ZaV SeUfRUPed WR aVVeVV WKe S-YaOXeV Rf YaULaQW-JeQe aVVRcLaWLRQ.
We cRUUecWed fRU PXOWLSOe K\SRWKeVLV XVLQJ JeQe OeYeO BRQfeUURQL WeVW aW FDR 10%. TKe bS\TlSXƅW lS[eV bSYRd iW
1WX UYaVXile aRd Xhe YTTeV bSYRd iW 3Vd UYaVXile. ARd Xhe [hiWkeVW aVe aX +/- 1.5 iRXeVUYaVXile VaRge fVSQ Xhe 1WX SV
3Vd UYaVXile. aRd Xhe ceRXeV iW Xhe QeaR e\TVeWWiSR leZel Sf a geRSX]Te gVSYT.



Supplementar\ Figure 22. Potential Functionall\ Relevant Deletion in LRGUK in 1KGP.
DeOeWLRQ LQ LRGUK JeQRW\Sed ZLWK JaVPLQe LQ 1KGP VaPSOeV LQ LD ZLWK UeSRUWed GWAS SNP. a.) GeQRW\Se
YeUVXV JeQe e[SUeVVLRQ aPRQJ WKe 1000 GeQRPeV PURMecW VaPSOeV fRU WKe deOeWLRQ LQ LRGUK (Q=444). b.)
MaQKaWWaQ SORW fRU SNPV aQd SV QeaU LRGUK, ZLWK S-YaOXe PeaVXUed b\ RQe-VLded WLOcR[RQ UaQN-VXP WeVW.
TKe JUeeQ SRLQW LV WKe SNP UeSRUWed LQ GWAS WR be aVVRcLaWed ZLWK VPRNLQJ LQLWLaWLRQ (UV1561112), aQd RWKeU
SRLQWV aUe cRORUed b\ LD WR WKaW SNP. FRU A aQd B, RQe-VLded WLOcR[RQ RaQN SXP WeVW ZaV SeUfRUPed WR
aVVeVV WKe S-YaOXeV Rf YaULaQW-JeQe aVVRcLaWLRQ. We cRUUecWed fRU PXOWLSOe K\SRWKeVLV XVLQJ JeQe OeYeO
BRQfeUURQL WeVW aW FDR 10%. TKe bS\TlSXƅW lS[eV bSYRd iW 1WX UYaVXile aRd Xhe YTTeV bSYRd iW 3Vd UYaVXile. ARd Xhe
[hiWkeVW aVe aX +/- 1.5 iRXeVUYaVXile VaRge fVSQ Xhe 1WX SV 3Vd UYaVXile. aRd Xhe ceRXeV iW Xhe QeaR e\TVeWWiSR leZel Sf
a geRSX]Te gVSYT.



Supplementar\ Figure 23. Potential Functionall\ Relevant Insertion in CAMKMT in 1KGP.
IQVeUWLRQ LQ CAMKMT JeQRW\Sed ZLWK JaVPLQe LQ 1KGP VaPSOeV LQ LD ZLWK UeSRUWed SNP-eQTLV. a.)
GeQRW\Se YeUVXV JeQe e[SUeVVLRQ aPRQJ WKe 1000 GeQRPeV PURMecW VaPSOeV fRU WKe LQVeUWLRQ LQ CAMKMT
(Q=444). b.) MaQKaWWaQ SORW fRU SNPV aQd SV QeaU CAMKMT, ZLWK S-YaOXe PeaVXUed b\ RQe-VLded WLOcR[RQ
UaQN-VXP WeVW. TKe JUeeQ SRLQW LV WKe SNP-eQTL fURP GTE[ (cKU2_44665995_C_T), aQd RWKeU SRLQWV aUe
cRORUed b\ LD WR WKaW SNP. FRU A aQd B, RQe-VLded WLOcR[RQ RaQN SXP WeVW ZaV SeUfRUPed WR aVVeVV WKe
S-YaOXeV Rf YaULaQW-JeQe aVVRcLaWLRQ. We cRUUecWed fRU PXOWLSOe K\SRWKeVLV XVLQJ JeQe OeYeO BRQfeUURQL WeVW aW
FDR 10%. TKe bS\TlSXƅW lS[eV bSYRd iW 1WX UYaVXile aRd Xhe YTTeV bSYRd iW 3Vd UYaVXile. ARd Xhe [hiWkeVW aVe aX +/-
1.5 iRXeVUYaVXile VaRge fVSQ Xhe 1WX SV 3Vd UYaVXile. aRd Xhe ceRXeV iW Xhe QeaR e\TVeWWiSR leZel Sf a geRSX]Te gVSYT.



Supplementar\ Figure 24. Manhattan Plot of cis-eQTL association t-statistics for HACL1 in Testis

MaQKaWWaQ SORW fRU WKe W-VWaWLVWLc Rf SNPV aQd WKe SV QeaU HACL1, ZLWK WKe W-VWaWLVWLc PeaVXUed aV WKe
beWa effecW VL]e dLYLded b\ WKe YaULaQce Rf beWa. TKe [-a[LV VKRZV WKe SRVLWLRQ aORQJ cKU3.



Supplementar\ Figure 25. Manhattan Plot of cis-eQTL association t-statistics for DDTL in Whole Blood

MaQKaWWaQ SORW fRU WKe W-VWaWLVWLc Rf SNPV aQd WKe SV QeaU DDTL1, ZLWK WKe W-VWaWLVWLc PeaVXUed aV WKe
beWa effecW VL]e dLYLded b\ WKe YaULaQce Rf beWa. TKe [-a[LV VKRZV WKe SRVLWLRQ aORQJ cKU22.



Supplementar\ Figure 26. Bo[plot of the distributions of p-values for cis-eQTL associations across
multiple tissues
FRU WKe DDTL SV-eQTL, Ze fRXQd WKe SV KaV WKe VWURQJeVW CAVIAR SRVWeULRU LQ 36 WLVVXeV. TKe OefW bR[SORW
dLVSOa\V WKe dLVWULbXWLRQ Rf WKe SV aVVRcLaWLRQ S-YaOXeV LQ WKeVe WLVVXeV, aQd WKe ULJKW bR[SORW dLVSOa\V GTE[ Y8
WRS SNP S-YaOXeV. CRPSaULQJ WKe SV S-YaOXe WR cRUUeVSRQdLQJ WRS UeSRUWed SNP S-YaOXe LQ PaWcKed WLVVXe
XVLQJ RQe-VLded WLOcR[RQ RaQN SXP WeVW, Ze fRXQd WKe SV S-YaOXeV WR be VLJQLfLcaQWO\ KLJKeU WKaQ WKaW Rf WKe
SNPV ZLWK a S-YaOXe Rf 1.1e-8. TKLV dePRQVWUaWeV WKaW WKLV SV LV PRUe OLNeO\ WR be WKe caXVaO eQTL acURVV
WLVVXeV. TKe bS\TlSXƅW lS[eV bSYRd iW 1WX UYaVXile aRd Xhe YTTeV bSYRd iW 3Vd UYaVXile. ARd Xhe [hiWkeVW aVe aX +/-
1.5 iRXeVUYaVXile VaRge fVSQ Xhe 1WX SV 3Vd UYaVXile. aRd Xhe ceRXeV iW Xhe QeaR -lSg10 T-ZalYeW Sf each gVSYT. PSiRXW
iR diaQiSRd WhaTe aVe Xhe SYXlieVW accSVdiRg XS beiRg gVeaXeV XhaR Xhe 3Vd QYaVXile + 1.5IQR VYle.



Supplementar\ Figure 27. SV-eQTL of ASMTL.
(top) UVLQJ RXU JaVPLQe-PaUaJUaSK SLSeOLQe LQ GTE[, Ze aOVR LdeQWLfLed a 60bS LQVeUWLRQ RQ cKURPRVRPe X
WKaW LV aQ eQTL Rf ASMTL LQ GTE[ KeaUW OefW YeQWULcOe WLVVXe (Q=384). (middle) TKe LQVeUWLRQ LV LQ PRdeUaWe LD
(0.7 U2) ZLWK WKe Oead SNP-eQTLV bXW KaV a VXbVWaQWLaOO\ VWURQJeU S-YaOXe Rf 1.5e-08 WKaQ WKe Oead SNPV. TKe
[-a[LV VKRZV WKe SRVLWLRQ aORQJ cKUX. (bottom) TKe LQVeUWLRQ aOVR KaV VXbVWaQWLaOO\ VWURQJeU W-VWaWLVWLcV Rf 5.81
LQ cRPSaULVRQ WR 4.14 Rf WKe Oead SNP. TKe [-a[LV VKRZV WKe SRVLWLRQ aORQJ cKUX. FRU WRS, PLddOe aQd bRWWRP
fLJXUeV, WZR-VLded W-WeVW ZaV SeUfRUPed WR aVVeVV WKe S-YaOXeV Rf YaULaQW-JeQe aVVRcLaWLRQ. We cRUUecWed fRU
PXOWLSOe K\SRWKeVLV XVLQJ JeQe OeYeO BRQfeUURQL WeVW aW FDR 5%. TKe PLddOe SORW LV WKe QeJaWLYe ORJ 10
S-YaOXeV ZKLcK aUe XQVLJQed. AQd WKe bRWWRP SORWV PeaQW WR VKRZ WKe dLUecWLRQ Rf effecW VR W-VWaWLVWLcV ZaV
XVed. TKe bS\TlSXƅW lS[eV bSYRd iW 1WX UYaVXile aRd Xhe YTTeV bSYRd iW 3Vd UYaVXile. ARd Xhe [hiWkeVW aVe aX +/- 1.5
iRXeVUYaVXile VaRge fVSQ Xhe 1WX SV 3Vd UYaVXile. aRd Xhe ceRXeV iW Xhe QeaR e\TVeWWiSR leZel Sf a geRSX]Te gVSYT.



Supplementar\ Figure 28. Runtime and Memor\ on Large Simulated Datasets
a.) RXQWLPe LQ VecRQdV, aQd b.) MePRU\ LQ GB UeTXLUed WR PeUJe VLPXOaWed SV caOOV LQ dLffeUeQW QXPbeUV Rf
VaPSOeV fURP WKe 1000 GeQRPeV PURMecW.  PeU-VaPSOe SVV ZeUe VLPXOaWed baVed RQ WKe SRSXOaWLRQ-OeYeO
PKaVe 3 VWUXcWXUaO YaULaQW daWaVeW (KWWSV://ZZZ.LQWeUQaWLRQaOJeQRPe.RUJ/SKaVe-3-VWUXcWXUaO-YaULaQW-daWaVeW/) b\
cRQVROLdaWLQJ aOO caOOV PaUNed aV SUeVeQW LQ WKaW VaPSOe aQd VKLfWLQJ eacK Rf WKeLU VWaUW SRVLWLRQV b\ a XQLfRUP
UaQdRP LQWeJeU LQ [-50, 50].

https://www.internationalgenome.org/phase-3-structural-variant-dataset/


Supplementar\ Figure 29. Read Support across Sequencing Technologies.
IQ RXU SRSXOaWLRQ aQaO\VLV, WR e[aPLQe WKe SV caOOeU¶V abLOLW\ WR deWecW UeadV VXSSRUWLQJ YaULaQWV acURVV
WecKQRORJLeV, Ze PeaVXUed WKe Uead VXSSRUW Rf eacK SV aQd LQdeO fRU a UeSUeVeQWaWLYe VaPSOe VeTXeQced ZLWK
eacK WecKQRORJ\. a.) HG00512, a HLFL VaPSOe ZLWK 29[ aYeUaJe cRYeUaJe. AV e[SecWed, Ze Vee a VKaUS
decUeaVe aW abRXW 50% Uead VXSSRUW, cRUUeVSRQdLQJ WR WKe WUaQVLWLRQ fURP KeWeUR]\JRXV WR KRPR]\JRXV
YaULaQWV. b.) AK1, a CLR VaPSOe ZLWK 79[ aYeUaJe cRYeUaJe. IQ WKLV VaPSOe, WKeUe aUe PaQ\ YaULaQWV VXSSRUWed
b\ RQO\ a cRXSOe Rf UeadV, ZKLcK LV aQ aUWLfacW Rf UeadV KaYLQJ KLJK VeTXeQcLQJ eUURU aQd PRdeUaWe OeQJWK. c.)
HG003, aQ ONT VaPSOe ZLWK 81[ aYeUaJe cRYeUaJe.



Supplementar\ Figure 30. Variant T\pe/Length Distribution in HG002 HiFi Trio b\ Genomic Conte[t.



Supplementar\ Figure 31. HG002 HiFi Trio SV Sample Presence b\ Genomic Conte[t.



Supplementar\ Figure 32. HG002 HiFi Trio SV and Indel Sample Presence b\ Genomic Conte[t.



Supplementar\ Figure 33. Variable Breakpoints and Sequences among Individual Reads.
TKLV fLJXUe VKRZV aQ LQVeUWLRQ SV LQ HG002 aW cKU1:1477881 LQ ZKLcK WKe bUeaNSRLQWV aQd VeTXeQce OeQJWK
YaU\ aPRQJ LQdLYLdXaO ONT UeadV.



Supplementar\ Figure 34. Improved Insertion Sequence Accurac\ with Iris.
a.) TKe dLVWULbXWLRQ Rf LQVeUWLRQ VeTXeQce accXUac\ LQ 200 SV caOOV fURP WKe VLPXOaWLRQ Rf KXPaQ cKURPRVRPe
1 ZLWK aQd ZLWKRXW IULV UefLQePeQW.
b.) TKe dLVWULbXWLRQ Rf LQVeUWLRQ VeTXeQce accXUac\ LQ WKe HG002 SV caOOV deULYed fURP ONT UeadV, XVLQJ WKe
HLFL caOOV aV JURXQd WUXWK, ZLWK aQd ZLWKRXW IULV UefLQePeQW.



Supplementar\ Figure 35. Discordance in HG002 of Jasmine for SVs and Indels
TKe QXPbeU Rf SVV aQd LQdeOV caOOed LQ eacK VXbVeW Rf LQdLYLdXaOV ZKeQ XVLQJ RXU RSWLPL]ed SLSeOLQe WR caOO
YaULaQWV fURP HLFL daWa LQ WKe HG002 WULR.



Supplementar\ Figure 36. Mendelian Discordance across Jasmine Distance Thresholds in the HG002
Trio.
We YaULed WKe PLQ_dLVW SaUaPeWeU ZKeQ PeUJLQJ SVV aQd LQdeOV LQ HG002, HG003, aQd HG004, aQd RbVeUYed
WKe WRWaO QXPbeU Rf YaULaQWV, WKe QXPbeU Rf dLVcRUdaQW YaULaQWV, aQd WKe dLVcRUdaQce UaWe fRU eacK UXQ.



Supplementar\ Figure 37. Optimi]ed Variant Calling Parameters for CLR.
We caOOed SVV aQd LQdeOV LQ HG002, HG003, aQd HG004 fURP CLR UeadV XVLQJ dLffeUeQW YaOXeV Rf WKe
Pa[_dLVW SaUaPeWeU LQ VQLffOeV aQd PeUJed eacK WULR caOOVeW ZLWK JaVPLQe. FRU eacK Pa[_dLVW YaOXe Ze
PeaVXUed WKe WRWaO QXPbeU Rf YaULaQWV LQ WKe WULR, WKe QXPbeU Rf dLVcRUdaQW YaULaQWV, aQd WKe dLVcRUdaQce UaWe.



Supplementar\ Figure 38. Optimi]ed Variant Calling Parameters for ONT.
We caOOed SVV aQd LQdeOV LQ HG002, HG003, aQd HG004 fURP ONT UeadV XVLQJ dLffeUeQW YaOXeV Rf WKe
Pa[_dLVW SaUaPeWeU LQ VQLffOeV aQd PeUJed eacK WULR caOOVeW ZLWK JaVPLQe. FRU eacK Pa[_dLVW YaOXe Ze
PeaVXUed WKe WRWaO QXPbeU Rf YaULaQWV LQ WKe WULR, WKe QXPbeU Rf dLVcRUdaQW YaULaQWV, aQd WKe dLVcRUdaQce UaWe.



Supplementar\ Figure 39. Double Thresholding to Reduce Threshold Effects.
TR aYRLd caVeV ZKeUe YaULaQWV ZLWK OeQJWK RU Uead VXSSRUW QeaU WKe YaULaQW caOOLQJ WKUeVKROd aUe deWecWed LQ
VRPe bXW QRW aOO VaPSOeV ZKeUe WKe\ aUe SUeVeQW, Ze XVe a dRXbOe WKUeVKROd. IQ WKe caVe Rf WULR aQaO\VLV, Ze
aUe abOe WR bRWK a.) dLVcRYeU PRUe YaULaQWV LQ WKe cKLOd aQd b.) UedXce WKe QXPbeU Rf dLVcRUdaQW YaULaQWV
cRPSaUed WR XVLQJ a VLQJOe WKUeVKROd.



Supplementar\ Figure 40. Discordance b\ Read Support with Double Thresholding.
TKLV LOOXVWUaWeV WKe Uead VXSSRUW dLVWULbXWLRQ Rf SVV aQd LQdeOV LQ HG002 caOOed fURP HLFL daWa. SVV aQd LQdeOV
ZeUe caOOed ZLWK a PRUe OeQLeQW OeQJWK WKUeVKROd Rf 20bS, bXW RQO\ WKRVe ZKLcK ZeUe PeUJed ZLWK a YaULaQW ZLWK
OeQJWK aW OeaVW 30bS LQ a dLffeUeQW VaPSOe ZeUe NeSW. ³ReVcXed fURP abVeQce´ UefeUV WR YaULaQWV ZKLcK ZRXOd
KaYe beeQ PLVVed LQ HG002 XVLQJ a VLQJOe WKUeVKROd. ³ReVcXed fURP dLVcRUdaQce´ UefeUV WR YaULaQWV ZKLcK
ZRXOd KaYe beeQ dLVcRUdaQW LQ HG002 ZLWK a VLQJOe WKUeVKROd, bXW ZKLcK Ze ZeUe abOe WR deWecW LQ RQe RU bRWK
SaUeQWV ZLWK dRXbOe WKUeVKROdLQJ. AV WKe Uead VXSSRUW LQcUeaVeV, WKe QXPbeU Rf dLVcRUdaQW YaULaQWV decUeaVeV,
bXW eYeQ aPRQJ YaULaQWV ZLWK ORZ Uead VXSSRUW WKeUe aUe PaQ\ ZKLcK aUe QRW dLVcRUdaQW, aQd dRXbOe
WKUeVKROdLQJ LPSURYeV RXU abLOLW\ WR UeVROYe WKeP.



Supplementar\ Figure 41. Length and Read Support among HG002 HiFi Variants with Double
Thresholding.
a.) TKe OeQJWK aQd Uead VXSSRUW Rf YaULaQWV ZKLcK ZRXOd KaYe PLVVed LQ HG002 Lf XVLQJ RQO\ a VLQJOe WKUeVKROd.
b.) TKe OeQJWK aQd Uead VXSSRUW Rf YaULaQWV ZKLcK ZRXOd KaYe beeQ dLVcRUdaQW LQ HG002 Lf XVLQJ RQO\ a VLQJOe
WKUeVKROd.



Supplementar\ Figure 42. PCA of 1KGP SV and Indel Genot\pes.
A WZR-dLPeQVLRQaO SURMecWLRQ Rf WKe abVeQce/SUeVeQce YecWRUV Rf aOO JeQRW\Sed YaULaQWV LQ WKe 444 VaPSOeV
fURP WKe 1000 GeQRPeV PURMecW WKaW Ze XVed fRU eQTL aQaO\VLV, cRORUed b\ a.) VXSeUSRSXOaWLRQ aQd b.)
SRSXOaWLRQ.



Supplementar\ Figure 43. 1KGP Allele Frequencies before and after HWE Filtering.
HLVWRJUaP Rf YaULaQW aOOeOe fUeTXeQcLeV SaVVLQJ aQd faLOLQJ WKe HWE WeVW WR fLOWeU RXW YaULaQWV JeQRW\Sed b\
PaUaJUaSK LQ WKe 1000 GeQRPeV VaPSOeV WKaW dR QRW PaWcK e[SecWed HaUd\-WeLQbeUJ aOOeOe fUeTXeQcLeV,
fROORZLQJ beVW SUacWLceV 43. We OaWeU fLOWeU RXW UaUe YaULaQWV ZLWK aOOeOe fUeTXeQc\ OeVV WKaQ 0.05 (daVKed bOXe
OLQe).

https://paperpile.com/c/bGhr8g/UwuS


Supplementar\ Figure 44. 1KGP CAVIAR Score vs. Distance to Regulator\ Elements.
DLVWaQceV WR QeaUeVW UeJXOaWRU\ eOePeQWV cRORUed b\ WKe W\Se Rf WKe QeaUeVW eOePeQWV fRU SVV aQd LQdeOV
JeQRW\Sed ZLWK JaVPLQe LQ 1KGP VaPSOeV. a.) LRJ-VcaOed dLVWaQceV Rf SVV aQd LQdeOV WR YaULRXV UeJXOaWRU\
eOePeQWV LQ EQVePbO UeJXOaWRU\ bXLOd. b.) LRJ-VcaOed dLVWaQceV Rf SVV aQd LQdeOV WR WKe QeaUeVW UeJXOaWRU\
eOePeQWV LQ ENCODE cLV UeJXOaWRU\ UeJLRQV. BRWK daWabaVeV aUe LQdeSeQdeQWO\ deULYed aQd PRVW Rf WKe
YaULaQWV ZLWK KLJK CAVIAR SRVWeULRUV aUe ZLWKLQ WKe 6Nb SUR[LPaO UeJLRQ Rf UeJXOaWRU\ eOePeQWV. TKe W\SeV Rf
eOePeQWV QeaU WKRVe KLJK-SRVWeULRU YaULaQWV, aUe SULPaULO\ SURPRWeUV, eQKaQceUV ZKLcK aUe UeOeYaQW WR WKe
UeJXOaWLRQ Rf JeQe e[SUeVVLRQ.



Supplementar\ Figure 45. 1KGP Jasmine Caviar Posteriors b\ HOT Region and Gene Distance.
a.) JaVPLQe SV aQd LQdeO (JeQRW\Sed LQ 1KGP VaPSOeV) dLVWaQce WR QeaUeVW HOT (HLJKO\ OccXSLed b\
TUaQVcULSWLRQ facWRUV) UeJLRQV fURP FXQSeT2. HLVWRJUaP VKRZV dLVWULbXWLRQ Rf dLVWaQceV WR HOT UeJLRQV. b.)
JaVPLQe SV aQd LQdeO dLVWaQce WR QeaUeVW JeQe. HLVWRJUaP VKRZV dLVWULbXWLRQ Rf dLVWaQceV WR JeQeV.



Supplementar\ Figure 46. 1KGP CAVIAR Score vs. CADD and PhastCons Scores.
TKe PeaQ Rf WKe WRS 10 VLQJOe-baVe a.) CADD VcRUeV VcaOed aV SRVLWLYe PKUed-OLNe YaOXeV aQd b.) PKaVWCRQV
VcRUeV aPRQJ 20 cRUe PaPPaOLaQ VSecLeV aUe caOcXOaWed LQ eacK YaULaQW LQWeUYaO fRU SVV aQd LQdeOV
JeQRW\Sed b\ JaVPLQe LQ 1KGP VaPSOeV. HLJKeU CADD VcRUeV LQdLcaWe KLJKeU SaWKRJeQLc OLNeOLKRRd, ZKLOe
KLJKeU PKaVWCRQV VcRUeV LQdLcaWe VWURQJO\ cRQVeUYed UeJLRQV. We dR QRW RbVeUYe eYLdeQce Rf eQULcKPeQW fRU
cRQVeUYedQeVV RU SaWKRJeQLcLW\ aPRQJ YaULaQWV ZLWK KLJK CAVIAR SRVWeULRUV.



Supplementar\ Figure 47. 1KGP CAVIAR Score vs. GC Content and LINSIGHT Score.
a) TKe PeaQ GC cRQWeQW aQd b) WKe PeaQ Rf WKe WRS 10 VLQJOe-baVe LINSIGHT VcRUeV aUe caOcXOaWed fRU eacK
YaULaQW LQWeUYaO fRU SVV aQd LQdeOV JeQRW\Sed b\ JaVPLQe LQ 1KGP VaPSOeV. GC cRQWeQW LV PeaVXUed aV a
SeUceQWaJe aQd LV WaNeQ fURP WKe cRUUeVSRQdLQJ WUacN Rf WKe UCSC GeQRPe BURZVeU. LINSIGHT VcRUeV
UeSUeVeQW SRVWeULRU SURbabLOLWLeV WKaW eacK YaULaQW KaV QRQ-cRdLQJ cRQVeTXeQceV. We dR QRW RbVeUYe eYLdeQce
fRU YaULaQWV ZLWK KLJK CAVIAR SRVWeULRUV WR be eQULcKed fRU e[WUePe GC cRQWeQW RU KLJK LINSIGHT VcRUeV.



Supplemental Note 1. Jasmine Merging Algorithm.

// Takes a set of Yariants and merges them
MeUgeAOOVaULaQWV(YaUV)
^

MergedSet = ^`

// Separatel\ merge each chromosome and t\pe
for(chr in XniqXe(^Y.chr _ Y ∈ Yars`)
^

for t\pe in XniqXe(^Y.t\pe _ Y ∈ Yars`)
^

SetToMerge = ^Y _ [(Y ∈ Yars) ∧ (Y.chr = chr) ∧ (Y.t\pe = t\pe)]`
MergedSet = MergedSet ∪ MeUgeSLQgOeGUaSh(SetToMerge)

`
`
retXrn MergedSet

`

// Merges a set of Yariants that haYe the same chromosome and t\pe
MeUgeSLQgOeGUaSh(YaUV)
^

// ConYert SVs to 2D points based on their positions and lengths
for(Y in Yars)
^

[ = Y.pos
\ = Y.length
if(Y.t\pe == "TRA") \ = Y.pos2
Y.point2D = ([, \)

`

// Add all points to a KD Tree Zhich sXpports rapid k-nearest neighbor qXeries
kdtree = neZ KDTree()
kdtree.addAllPoints(^Y.point2D _ Y ∈ Yars)

// Initiali]e a heap to store Yariant pairs to consider merging
PairsToProcess = neZ MinHeap()

for(Y in Yars)
^

// Initiall\ all Yariants are in their oZn component
Y.ComponentId = Y.id

// Initiall\ store the 4 nearest neighbors for each Yariant
Y.UpcomingNeighbors = kdtree.kNearestNeighbors(Y.point2D, 4)

// Keep track of hoZ man\ neighbors of each SV haYe been considered so Ze knoZ
// Zhen to refresh the list of Xpcoming neighbors
Y.NeighborsChecked = 0

// Add the nearest neighbor for each point to the heap of pairs to consider
// Zith the priorit\ ke\ being the EXclidean distance betZeen them
DistToNearest = EXclideanDistance(Y.point2D,  Y.UpcomingNeighbors[0])
PairsToProcess.add(Pair(Y, Y.UpcomingNeighbors[0].id), DistToNearest)

`

// Iterate oYer the heap Xntil Ze haYe no more pairs to consider
Zhile(PairsToProcess.si]e > 0)
^

NearestPair = PairsToProcess.getMin()

first = NearestPair.first
second = NearestPair.second

// If their distance is bigger than the first pointµs threshold Ze can stop
// considering an\ of the first pointµs neighbors since the\ Zill all be bigger
if(NearestPair.dist > first.DistanceThreshold) continXe

CanMerge = trXe

SamplesWithFirst = XniqXe(^Y.Sample _ Y.ComponentID = first.Component`)
SamplesWithSecond = XniqXe(^Y.Sample _ Y.ComponentID = second.Component`)



// If the SVs come from the same sample or haYe been merged Zith an\thing
// from the same sample, this merge cannot occXr
if(SamplesWithFirst Ŀ SamplesWithSecond � ∅)
^

CanMerge = False
`

// If the distance is too large, the merge cannot occXr
if(NearestPair.dist > second.DistanceThreshold)
^

CanMerge - False
`

// Perform merging of this Yariant pair if the merge is Yalid
if(CanMerge)
^

MeUge(Yars, first, second)
`

// NoZ get the ne[t nearest neighbor for the first Yariant in the pair

first.NeighborsChecked += 1

// If Ze Xsed eYer\thing Ze got from the KDTree qXer\, make another
// qXer\ for tZice as man\ neighbors
if(first.NeighborsChecked == first.UpcomingNeighbors.si]e)
^

NeZSi]e = 2 * first.UpcomingNeighbors.si]e
first.UpcomingNeighbors = kdtree.kNearestNeighbors(first.point2D, NeZSi]e)

`

// Get the ne[t neighbor from the list and add the pair to the heap
Ne[tNeighbor = first.UpcomingNeighbors[first.NeighborsChecked]
DistToNe[t = EXclideanDistance(Y.point2D,  Ne[tNeighbor)
PairsToProcess.add(Pair(Y, Ne[tNeighbor.id), DistToNe[t)

`

// GroXp Yariants b\ component and retXrn
ResXlts = neZ Map()
for(component in XniqXe(Yars.ComponentID))
^

ResXlts[component] = ^Y _ [(Y ∈ Yars) ∧ (Y.ComponentID = component)]`
`

retXrn ResXlts
`

// Merge a pair of Yariants together b\ iterating oYer the smaller component
// and Xpdating their component IDs to match the other Yariantsµ.
MeUge(YaUV, fLUVW, VecRQd)
^

FirstComponent = ^Y _ [(Y ∈ Yars) ∧ (Y.ComponentID = first.ComponentID)]`
SecondComponent = ^Y _ [(Y ∈ Yars) ∧ (Y.ComponentID = second.ComponentID)]`

if(FirstComponent.si]e > SecondComponent.si]e)
^

for(Y in SecondComponent)
^

Y.ComponentID = first.ComponentID
`

`

else
^

for(Y in FirstComponent)
^

Y.ComponentID = second.ComponentID
`

`

`



Supplemental Note 2. Commands Used.

Jasmine Merging
$ jasmine file_list=FILELIST oXt_file=MERGEDB9CF ma[_dist_linear=0.5
min_dist=100

dbsvmerge Merging
$ dbSV_merge -f FILELIST -o MERGEDB9CF -l 2.0 -r 0.4

svpop Merging
$ p\thon $SVPOPPATH/merge.p\ FILELIST SAMPLEBLIST MERGEDB9CF

SURVIVOR Merging
$ SURVIVOR merge FILELIST 1000 1 1 1 0 1 MERGEDB9CF

svtools Merging
$ sYtools lsort -r -f FILELIST O8TP8TBSORTEDB9CF
$ sYtools lmerge -i SORTEDB9CF -f 250 > MERGEDB9CF

svimmer Merging
$ p\thon sYimmer FILELIST CHROMOSOMEBLIST --threads 2 --oXtpXt MERGEDB9CF
--ma[_distance 1000 --ma[_si]e_difference 1000 --ids

sv-merger Merging (separate for each chromosome and SV t\pe)
$ p\thon main.p\ FIND_TRR_OVERLAPS SINGLE_SAMPLE_SVS_TSV
trf_coords/chr1.trf.sorted.gor TR_OVERLAPS_FILE 5
$ p\thon $BINDIR/main.p\ PRE_CLUSTER TR_OVERLAPS_FILE PRECLUSTERED_FILE 50 1
$ p\thon $BINDIR/main.p\ FIND_CLIQUES PRECLUSTERED_FILE MERGED_TSV
TRR_MERGED_TSV DEL 85 50

Paragraph Genot\ping
$ mXltigrmp\.p\ -m SAMPLEBMANIFEST -i POP8LATIONBS9B9CF -M [20*DEPTH] -o
O8TP8TFOLDER -r REFERENCE --threads 24 --scratch-dir SCRATCHFOLDER

MRUe deWaLOV Rf WKe SUeSURceVVLQJ VWeSV aQd cRPPaQdV XVed fRU dLffeUeQW PeUJLQJ PeWKRdV caQ be fRXQd KeUe:
KWWSV://JLWKXb.cRP/PNLUVcKe/SVMeUJLQJMeWKRdCRPSaULVRQ.

AOO cRde fRU eQTL aQaO\VLV Rf SVV caQ be fRXQd KeUe: KWWSV://JLWKXb.cRP/JaXWaP-SUab/MaVPLQe-VY-eTWOV.

https://github.com/mkirsche/SVMergingMethodComparison
https://github.com/gautam-prab/jasmine-sv-eqtls

