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Welcome to the Loop Catalog

The Loop Catalog is a database of curated high-resolution HiChIP data from published work. Our dataset includes 763 human samples processed with hg38 and and 281 mouse
samples processed with mm10. In addition, it also contains 44 high-resclution HiC samples from the 4D Nucleome for auxilary purposes. As development continues, our goal is

to include various other analysis tools developed in lab and enhance various types of research such as variant prioritization.

First time to the Loop Catalog? Come visit our video tutorial: link

This website is free and open to all users and login is not required.
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Welcome to the Loop Catalog

The Loop Catalog is a database of curated high-resolution HiChIP data from published work. Our dataset includes 763 human samples processed with hg38 and and 281 mouse
samples processed with mm10. In addition, it also contains 44 high-resclution HiC samples from the 4D Nucleome for auxilary purposes. As development continues, our goal is
to include various other analysis tools developed in lab and enhance various types of research such as variant prioritization.

First time to the Loop Catalog? Come visit our video tutorial: link

This website is free and open to all users and login is not required.
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Data Explorer

Tools: -l S chr1:22000000-23000000 n

o | viewing a 1.0 Mb region in 1291px, 1 pixel spans 774 bp
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Copy csv Column visibility Clear Browser | Clear Selection Download WashU JSON
i Search:
Reset All Showing 1 to 10 of 1,042 entries

Number of Bio- Pulldown or 5kb FC Loops 5kb FH Loops
Collapse All Primary Name Study Read Pairs rep HIiC (Unfil (Unfil

o Wei-22RV1 (merged) Wei et al., 2023 375,335,640 2 CTCF 214603 L) 116360 L
No. Samples: 1042 .

o H9 Lyuetal., 2018 515,530,130 1 Rad21 1961510 230390 )
Pulldown or HiC o Wei-22RV1-Myc (merged) Wei et al., 2023 437,453,186 1 CTCF 150379 0] 131802 1)
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o H9-HS Lyuetal, 2018 418,316,089 1 Rad21 134065 ] 139883 (]
No. of Reads
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3 b
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o CD4_Naive 1815-RH-1 (All Chandra et al,,
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No. of 5kb FH Donors) 2021 ac
Loops

o MB157-pInd20TCF 1-10dox Zhou et al., 2022 732,911,273 1 SMC1A 108533 J 97695
No. of 5kb

[u} - (m]
HICCUPS Loops. Wei-22RV1 Wei et al., 2023 178,763,153 1 CTCF 99754 ) 442910
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Can't find the sample you're looking for? Send us a message through the emails listed in the "Contact Us" section.
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o Wei-22RV1 (merged) Wei et al., 2023 375,335,640 2 CTCF 214603 L) 116360 L
o H9 Lyuetal., 2018 515,530,130 1 Rad21 1961510 230390 )
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Number of Bio- Pulldown or 5kb FC Loops 5kb FH Loops
Primary Name Study Read Pairs rep HiC (Unfiltered) (Unfiltered)
0 Wei-22RV1 (merged) Wei et al., 2023 375,335,640 2 CTCF 214603 () 116360 ()
Table with H|Ch|P/H|C 0 HY Lyu et al., 2018 515,530,130 1 Rad21 196151 () 230390 ()
samples & loop calls O Wei-22RV1-Myc (merged)  Wei et al., 2023 437,453,186 1 CTCF 150379 ) 1318020
O Natural Killer 1816-RH-1 (All Chandra et al.,
1,457,921,642 1 H3K27ac 139924 () 146140
Donors) 2021
0 H9-HS Lyuetal., 2018 418,316,089 1 Rad21 134065 () 139883 [
O  Wei-22RV1-Control (merged) ~ Wei et al., 2023 344,429,396 2 CTCF 130218 () 115765 ()
O  MB157-pInd20EBF1-10dox  Zhou et al., 2022 774,486,022 1 SMC1A 120549 () 106894 () Select samples
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Standard Sample Name

Study & General Information

Links to download interaction
level data

Table for FC Loops and links to
download the raw loop files

Table for FH Loops and links to
download the raw loop files

Table for HICCUPS Loops and links to
download the raw loop files

Table for ChIP-seq Peaks and links to
download the raw peak files

Table for FH Peaks and links to
download the raw peak files

| L1

1]

Wei-22RV1.GSE200165.Homo_Sapiens.CTCF.biorep_merged

Study name: Wi

Organism: Hor
ChiP Pulldown:
GEO ID: GS
GSM ID(s)

MNumber of Read P: 375,335,640

Interactions
File Type Download Link
validPairs Link
hic Link
cool Link
FC Loops
. . " Number of .
Loop Merging | Stringency = Resolution L Qc Flag Download Link
oops
Unfiltered Strict 5000 214603 Good Link
Unfiltered Strict 10000 275621 Good Link
Unfiltered Strict 25000 299711 Good Link
Unfiltered Loose 5000 552545 Good Currently Unavailable
Unfiltered Loose 10000 621197 Good Currently Unavailable
Unfiltered Loose 25000 523471 Good Currently Unavailable
FH Loops
. . " Number of .
Loop Merging | Stringency = Resolution L Qc Flag Download Link
oops
Unfiltered Strict 5000 116360 Good Link
Unfiltered Strict 10000 171750 Good Link
Unfiltered Strict 25000 210113 Good Link
Unfiltered Loose 5000 438940 Good Currently Unavailable
Unfiltered Loose 10000 522934 Good Currently Unavailable
Unfiltered Loose 25000 463790 Good Currently Unavailable
HICCUPS Loops
Resolution Number of Loops Qc Flag Download Link
5000 16735 Good Currently Unavailable
10000 17714 Good Currently Unavailable
25000 18074 Good Currently Unavailable
ChIP-seq Peaks
Number of Peaks QcC Flag Download Link
147535 TBD Currently Unavailable
FH Peaks
Number of Peaks QcC Flag Download Link
80282 TBD Currently Unavailable

Basic Single
Sample Page



cytoscapelS powered network
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detection results
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Showing 1 to 10 of 34,000 entries Search,
c ¢ c Subcommunity
Gene Name * Chrom  Anchor Communit Subcommuni
Y cRank Nodes Edges Y CRank
chr1-182940000
55_rRANA he 1 134 184 Subemts 0.770657
! che aooss000 ubem
chr16-47445000
55_IRNA chr16 commd 0598417 125 182 Subemt2 0882296
47450000 :
chr19-7885000
55_IRNA chr19 1 a7 81 Subemtd 1
7890000 :
55_1ANA he? chri- 152590000 1 63 84 Subemt2 0.823443
T ' ,
o 152595000 e
75K hi6 chré- 52090000 0368615 46 93 Subemt2 1
chr P cmi
52995000 Y
A2M-AS1 he12 chrl2-9060000 i 0692129 88 128 Subemtt 0823443
ch 065000 ubcmi
chr12-8820000
AZMLY chr12 comme0 0211318 35 57 Subemt2 0806095
8825000
chr12-8825000
AZML1-AS1 chr12 comme0 0211318 35 57 Subemtt 1
8830000
. chr12-8815000
AZML1-AS2 chr12 0211318 35 57 Subemt1 1
8820000
chr12-9270000
AZMP1 chr12 0692129 88 128 Subemt3 0823443
9275000
Show 10 ™ entries evious | 1| 2 3 4 5 3401 Next
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Loop Catalog

Welcome to the Loop Catalog

The Loop Catalog is a database of curated high-resolution HiChIP data from published work. Our dataset includes 763 human samples processed with hg38 and and 281 mouse
samples processed with mm10. In addition, it also contains 44 high-resolution HiC samples from the 4D Nucleome for auxilary purposes. As development continues, our goal is
to include various other analysis tools developed in lab and enhance various types of research such as variant prioritization.

First time to the Loop Catalog? Come visit our video tutorial: link

This website is free and open to all users and login is not required.
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Alternatively, access from the Navigation Bar after a previous query

Tools 2 GWAS SGLs

1] Loop Catalog

Loop Catalog

GWAS SGLs
Data Explorer | eatisats
______ Motifs L o )
Tools: B2 @+ C0000 ‘ 4| +5 | +1 | +4 | -% | -1 | -5 | | 4 ’ © ¢ |& Viewing a 1.0 Mb region in 1275px, 1 pixel spans 785 bp
2D Embeddings 2
8.3
Metadata » Statistics cg ‘czl
g3 =
0 Q3
Ruler pacA2
chr100K 22100K 22200K 22300K 22400K 22500K 22600K 22700K 22800K 22000K
MANE selection v1.0 ELA3B WNT4 alkc< ZBTB40 3=>—>——>1 e C1QA = EPHB2 s | o g o> ]
A CELA3A EPHAS »p->-BEx LACTBL14
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Loop Catalog

Loop Catalog

Disease i)

© Arthritis, Rheumatoid

O Dermatitis, Atopic

O Diabetes Mellitus, Type 1

c .
O psoriasis

Locus (3]

Locus: \Search for gene, variant, or locus

slop: |+/- slop for chr:pos (default=100)

Samples (]

I ]Toggle select none/all
DCD4_Naive_1EOO—RHprhsOm703v3p1.Homo_Sapiens H3K27acb1
DCD4_Naive_1EM—RH—LphsODI703v3p1.HumD_SapiEns H3K27ach1
O CD4_Naive_1815-RH-1.phs001703v3p1.Homo_Sapiens.H3K27ac.b1
DCDAI_Naive_1E1S—RH—1.phsDQ1703v391.H0mu_Sapisns H3K27ac.b2
[ €D4_Naive_1816-RH-1.phs001703v3p1.Homo_Sapiens. H3K27ac.b1
[ CD4_Naive_1829-RH-1.phs001703v3p1.Homa_Sapiens H3K27acb1
O CD4_Naive_1829-RH-1.phs001703v3p1.Homo_Sapiens H3K27ac.b2
O CD4_Naive_1831-RH-1.phs001703v3p1.Homo_Sapiens.H3K27ac b1

O CD4_Naive_1831-RH-1.phs001703v3p1.Homo_Sapiens H3K27ac.b2
M
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SGL Analysis for Arthritis, Rheumatoid

— £
B | s ||| ,11—5 rJo © @ Viewing a 3038 Kb region in 1385px, 1 pixel spans 219 bp ([EENEED é

umapng

137700k

AL356234.

o
AL356234.3 mm
ALISEZI 1
LING:

w3

137800k

RFOOD101

[Repeamiasiar

o N O

ms fo

I :|

le04 pvm. 1
600 178361, e
e eeTc b

AL35T060. 1

™

THi

O R O
47 s - rointo .

e
e |
g

137000K
FAIP3 bt

FAIP: e——

| _ WashU Browser

\ll\l\ |IIIII
/

Locus [i]
Locus:. TNFAIP3

Re-select locus

SGLs Derived from FitHiChIP with ChIP-seq Peaks (FC Loops)
Copy csv.
Showing 1 to 10 of 42 entries Search:
GWAS
Loop Study
SNP Gene - (Causal
rsiD Chrom SNP BP FINEMAP PPA Name Anchort Anchor2 Distance  log(Q) Sample DB)
chr6:137705000- chrb:137870000- CD4_Naive_1814-RH-  Okada Y -
(52230826 3 AL356234 5 e
o 1rerasz 00687607 ‘ 137710000 137875000 [os000 | a2 1,phsD01703v, PH378
chr6:137705000- chr6:137870000- CD4_Naive_1800-RH-  Okada ¥ -
22230026 | AL356234.1 5 Naive_
e arerasz oearsor ‘ 137710000 137875000 o500 | w43 1.phsDO1703v... PH378
. - N chr6:137865000- chr6:139135000- CD4_Nalve_1800-RH-  Okada Y -
WURSE  ch | 137808808 000804524 HECA ‘ 137870000 139140000 |1zro000 | 709 1.phs001703v. PH378
| — S — Table of SGL results
o5 1 5 56234 _Naive_
QR chid areskens Gooepig24 AL ‘ 137710000 137870000 [ 10000 | 15878 1.phsD01703v... PH378
. M - . chr6:137790000- chrB:137865000- . CD4_Nalve_1815-RH-  Okada Y -
GIESE  ch@ | 137853800 000804524 Lincaansp ‘ 137795000 137870000 | o0 | 1058 1.phs001703v... PH378
. X chrB:137780000- chrB:137865000- . CD4_Naive_1814-RH-  Okada ¥ -
QUZWZE  ch'S R— Oae0aszd Beoooe ‘ 137785000 137870000 | aso00 | a2 1,phs001703v... PH378
M » chr6:137865000- chiB:139135000- . CD4_Nalve_1815-RH-  Okada Y -
1s5020028  oh6 | 137868805 0.00804624 HECA ‘ 137870000 139140000 ‘ 1270000 ‘ 8.54 1,phsD01703v. . PH378
P . chrB:137780000- chrB:137865000- CD4_Nalve_1815-RH-  Okada ¥ -
LupL sl 187080803 D.00804524 Ll ‘ 137785000 137870000 ‘ 3000 ‘ pas 1.phsD01703v... PH378
£020028 h6 137868805 0,00604524 IENGR1 chr6; 137215000~ «chr: 137865000~ | 650000 | 740 CD4_Nalve_1800-RH- Okada ¥ -
blitl e | It (R 137220000 137870000 - 1.phsD01703v. PH378
opons s P 000804524 - chr:137865000- chr:139135000- (12000 | 23 CD4_Nalve_1814-RH-  Okada ¥ -
e N N e 137870000 139140000 : 1.phsD01703v. PH378
Show 10 entries Previous 1 2 3 4 5  Next




SGL Analysis for Arihitis, Rheumatoid
w8 B (<[5

T
-

SNP nav Anchor 1 Anchor 2 Loop

button Navigation Navigation  Navigation
Showing 1 to 10 of 42 entries Search:
Gwas Each row represents an SGL
Loop Study
SNP Gene - (Causal
rsiD Chrom SNP BP FINEMAP PPA Name Anchor1 Anchor2 Distance log(Q) Sample DB)
(52230926 chr6 | | 137874929 ||  0.0687607 AL356234.1 i v < | 165000 3.24 CD4_Nalvo_1814-RH-  Okadayy - Anchorl and Anchor2 contain the
‘ 137710000 137875000 1.phs001703v... PH378
R — - chr6:137705000- chr6:137870000- == CD4_Naive_1800-RH-  Okada Y - bl ns Correspondlng to the left a nd
(52230026  chr6 | 137874929 |  0.0687607 AL356234.1 ‘ i ks | 165000 9.43 oha001703 oraTe . ht . d f |
i i} rg sides ot a 100p
‘ chr6:137865000- chr6:139135000- CD4_Naive_1800-RH-  Okada Y -
(s5029928  chré 137868805 |  0.00604524 HECA ; 1270000 7.09
w 137870000 139140000 1.phs001703v... PH378
. .
(s5029928  chré 137868805 | 000604524 AL356234.1 ‘ ShIBAASEICH000- GO 1 SrBER000- 160000 158.78 £bd_Nawe 1000Rr:  Okada Y Distance is measu red ast h e start Of
‘ 137710000 137870000 ‘ 1.phs001703v... PH378
\ chr6:137790000- chr6:137865000- CD4_Naive_1815-RH-  Okada Y - AnChorZ minus the start Of AnChorl
($5029928  chré 137868805 |  0.00604524 INC02539 4 75000 | 10.68
‘ 137795000 137870000 ‘ 1.phs001703v... PH378
S s \s7acee0s | 000604524 e ‘ chr6:137780000- chr6:137865000- 25000 | ok CD4_Naive_1814-RH-  Okada Y -
e 9w | 2 : ‘ 137785000 137870000 i : 1.phs001703v... PH378 LOOp —IOglO(Q) stores the
I . - chr6:137865000- chr6:139135000- : CD4_Naive_1815-RH-  OkadaY - sienificance value derived from
155029928  chré 137868805 |  0.00604524 HECA ‘ yaiiee euedid 1270000 | 854 S i orare g
= chr6:137780000- chr6:137865000- CD4_Naive_1815-RH-  Okada Y - FitHiC h I P)
[$5029928  chré 137868805 |  0.00604524 RF00019 ‘ 85000 | 5.26
137785000 137870000 1.phs001703v... PH378
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Link tO dDSNP @@ s5020028 | 6 | 137868805 | 0.00604524 ‘ spliiviesn obiogbinesn 1270000 | 2.38 . T the pu blication authors followed by
Show 10 v entries the CAUSALdb ID
Previous 1 2 3 4 5 Next

®
Link to OpenTargets



Accessing 2D Embeddings



Alternative access:
Nav bar = Tools 2 2D
Embeddings

Loop Catalog

Welcome to the Loop Catalog

The Loop Catalog is a database of curated high-resolution HiChlP data from published work. Our dataset includes 763 human samples processed with hg38 and and 281 mouse
samples processed with mm10. In addition, it also contains 44 high-resolution HiC samples from the 4D Nucleome for auxilary purposes. As development continues, our goal is
to include various other analysis tools developed in lab and enhance various types of research such as variant prioritization.

First time to the Loop Catalog? Come visit our video tutorial: link

This website is free and open to all users and login is not required.

Select Reference Genome (I

hg38

Select Analysis (i)

SGLs 2D Models Stats

Get Help Dataset Publications Lajolla |Life *©
Tutorial Docs bioRxiv 2024 Institute V\flthout

ror mmunoloey | Disease.
FAQs Latest Build: 0.1

Contact Us




L

.= Loop Catalog

Loop Catalog

Gene (7]

Gene: | Search for gene name or ensembl id

Samples [0

O Toggle select none/all

O Aortic-VIC GSE154513.Homo_Sapiens H3K2Tacb1

(0 ¢D4_Naive_1800-RH-1,phs001703v3p1.Homo_Sapiens.H3K27acb1
[ cD4_Naive_1814-RH-1,phs001703v3p1 Homo_Sapiens.H3k27ac.b1
0 D4 _Naive_1816-RH-1.phs001703v3p1.Homo_Sapiens H3K27ac b1
(J cD8_Naive_1800-RH-1.phs001703v3p1.Homo_Sapiens.H3K27ac.b1
O cos_Naive_1815-RH-1.phs001703v3p1.Homa_Sapiens.H3K27ac.b1
O ¢D8_Naive_1816-RH-1,phs001703v3p1,Homo_Sapiens H3K27ac b1
0 cD8_Naive_1831-RH-1,phs001703v3p1.Homo_Sapiens.H3K27acb1
0 coL0320-DM.GSE159985.Homo_Sapiens H3K27ach1

Y Pres AT AErAAAIAL LA

Example

Get Help Publications Lajolla |Life
Tutorial bioRxiv 2024 Institute | Without
FAQs

Contact Us

FOR IMMUNOLOGY Isease.

Select Gene

Select Samples



2D embedding model

with overlap of raw counts
(sum of contacts for a given bin
within this subregion)

Quickly query a new
gene with the same
sample set

Select the
overlapping 1D signal

2D Models

4Gene |

TNFAIP3

Gene:

1

1D Signal [0

® Raw Counts O ChIP-seq

Std Sample Name: H3-HS.GSE105028.Homo_Sapiens.Rad21.b1

Contact
Levels

0.00, 1.60

® 160, 320

3.20,4.81

-y 4.81, 6.41

9y ® 641,801

CGmra e 3
v
TNFAIP3

P start: 135.88 mb
end: 139.88 mb

Gene ID Gene Name | Signal Value | Significant Level
ENSGO00000171408 | PDE7B 0.0 ns
ENSG00000146410 | MTFR2 0.0 LL
ENSG00000029363 | BCLAF1 0.0 LL
ENSG00000135525 | MAP7 0.0 LL
ENSG00000197442 | MAP3KS5 0.38 ns
ENSG00000112357 | PEX7 0.0 LL
ENSG00000182747 | SLC35D3 0.0 LL
ENSG00000016402 | IL20RA 0.0 LL
ENSG00000164485 | IL22RA2 0.0 ns
ENSGO00000027697 | IFNGR1 0.0 LL
ENSG00000177468 | OLIG3 0.0 LL
ENSG00000118503 | TNFAIP3 0.0 LL
ENSG00000112378 | PERP 0.0 ns
ENSG00000254440 | PBOV1 0.0 HL
ENSGO00000112379 | ARFGEF3 0.0 ns
ENSG00000262543 | SMIM28 0.0 LL
ENSG00000051620 | HEBP2 0.0 LL

)

Visualization of the 2D
embedding model

Results table where each

row is a gene with its signal

value and (local Moran’s)
significance level




2D embedding model

with overlap of ChiIP-seq signal 2D Models
Gene (i)

Gene: | TNFAIP3 |

1D Signal (@
O Raw Counts ® ChiP-seq
Std Sample Name: H9-HS.GSE105028.Homo_Sapiens.Rad21.b1 Gene ID Gene Name | Signal Value |Significant Level |
ENSGO0000171408 | PDE7B -1.09 LH
Colored based || |ensGo0000146410 | MTFR2 1.28 ns
on ChiP-seq ENSG00000029363 | BCLAF1 -1.08 ns
ENSG00000135525 | MAP7 112 ns
Nermalized

ChiP-seq Levels ENSG00000197442 | MAP3K5 -1.22 ns

-1.59, -1.28
® -1.28 -096 ENSGO00000112357 | PEX7 -1.15 ns
-0.96, -0.64 ENSG00000182747|5LC35D3  |-0.72 ns
-0.64, -0.32 ENSG00000016402 | IL20RA -1.13 ns

® -0.32, 0.00
ENSG00000164485 | IL22RA2 -1.07 ns
ENSG00000027697 | IFNGR1 -1.25 ns
ENSG00000177468| OLIG3 -0.62 ns
ENSG00000118503 | TNFAIP3 -0.85 LL
() TNFAIP3 ENSG00000112378| PERP 112 ns

P start: 135.88 mb

end: 139.88 mb ENSG00000254440 | PBOV1 1.1 ns
ENSG00000112379|ARFGEF3  |-1.27 LL
ENSG00000262543 | SMIM28 -0.85 ns
ENSGO00000051620 | HEBP2 -1.14 ns

Results are now based on local
Moran’s | using ChIP-seq signal

Same 2D structure values



Other: Accessing Basic
Statistics



Access Basic Statistics

| Loop Catalog

Welcome to the Loop Catalog

The Loop Catalog is a database of curated high-resolution HiChIP data from published work. Our dataset includes 763 human samples processed with hg38 and and 281 mouse
samples processed with mm10. In addition, it also contains 44 high-resolution HiC samples from the 40 Nucleome for ausilary purposes. As development continues, our goal is
to include various other analysis tools developed in lab and enhance various types of research such as variant prioritization.

First time to the Loop Catalog? Come visit our video tutorial: link

This website is free and open to all users and login is not required,

Select Reference Genome [@

hg38 mm10
~—§7
Select Analysis [@
SGLs 2D Models Stats

Lajolla [Life ©

Publications )
Institute | Without

Get Help Dataset
Tutorial Docs A rormencwoer | Disease.
FAQs Latest Build: 0.1
Contact Us

Alternative access:
Nav bar = Tools = Statistics

Select and GO!

Basic Distributions of HiChIP Samples

Proportion of Samples Per Pulldown (n=937)

-

Proportion of Samples Per Pulldown (n=41)

)

5%
5 2%
60%
— Cor ; her Pudowny Ka HIK270 NANOG NN ARIDIA NN AF KLF R Gata
—CTCF W RNAPOL W HOKimod M | 103 W RNAPILS20h W OCTA W— RNASEH! KLF4

Number of Reads Across All Samples Stringent 5kb Loops Derlved With ChiP-seq Peaks

0 100000 200000 00000 400000 500000 600000 700000 ECO000 00,000 1,000.000
oop Size

Breakdown of pulldowns, number of reads, number of
loops and loop size




Accessing 1D Motif Results L

ka0 Catalog T Loces| o) [Doze R ieam Mhiews Alternative access:
GWAS SGLs Nav bar = Tools = Motifs

Access from Tools

eQTL SGLs

Motifs
2D Embeddings

Statistics

SEA Analysis with the High Confidence HiChIP Sample Set

/3 SEA

& simple Enrichment Analysis

For further information on how to interpret these results please access https://meme-suite.org/meme/doc/sea-output-format.html.
To get a copy of the MEME software please access https://meme-suite.org.

If you use SEA in your research, please cite the following paper:

Results for each of the SEA
ana|ysis using different subsets Enmicumn Mores | InpurFrims | Procmam msomMaTion | RESULTS v TSV Fommar (7] | Matcnmve Spousnces 7 | Marcrmg Srres [
of the High Confidence HiChIP ENRICHED MorTirs

Sample Set, this includes: Found 352 metif with £ values < 1.

1) All samples |
2) Immune only Lo S00LTGe B o wen e meouwe BB e
3) Non-immune only

4) CTCF only 1 oGotha e a

2022 latest MA11221  TFDP1 1044 1035 1.81
human 102 100 100 (91.9%)  (50.8%)

Enrichment

Logo Database D Alt 10 7] value@  value@  value @ TP Fpl7l Ratio 2

. Jaspar CORE _ _ _ 721/ 243/
l g C T C C 2022 latest MA0S06.1  NRF1 >07e 3-58e 383e 1044 1035 2.93
A = Zva human (69.1%) (23.5%) -




