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SCtool: A tool to identify genetic associations between complex
traits and diseases

GUO Yu, HU Yang™, WANG Yadong"~
(Faculty of Computing, Harbin Institute of Technology, Harbin 150086, China)

Abstract ; Identifying genetic associations between complex traits and diseases can provide useful etiological
perspectives and help priorities possible causal relationships. Although many tools are available to implement genetic
assoclations between complex traits and diseases, some tools have poor code readability, are based on different
computer languages, and have poor inter-tool concatenation. Therefore, this study proposed SCtool, an open
source, cross-platform and user-friendly software tool based on genome-wide association study (GWAS) data. The
main function is to identify genetic correlations between complex traits and diseases and to explore potential causal
associations between complex traits, between diseases, or between disease, based on GWAS summary level data.
Finally, SCtool was used to reveal the genetic association between systemic iron status ( Ferritin, Serum iron,
Transferrin, Transferrin saturation) and epigenetic clock GrimAge.

Keywords ; Genetic associations; Causal relationship; GWAS; Tool

PO IR TG RS AL 0GR AT B TR E SR BTC AT — S AT AU A2 2 MR A s 1] 114 352 4%
IfER R . AR R ik s BMI B, AOCHEIF IR R H A 2 S AAZERUROCHE . 9 4 1dse
INFNBE ST SE XTI 1) Ty RS Az AL I = . H ( https ://github. com/bulik/1dsc ) ", TwosampleMR

Y5 B H#1.2023-06-16; & B B #:2023-07-25; M4 E % HE:2023-07-31.

2% B %& ik - https : //link.enki.net/urlid/23.1513.Q.20230731.1442.002

ELTR . E ERE A& BT A (No: 2021YFF1200100) ; FEFK HABHEHE 4T H (No.61801147).

BEEE A, S, BIEEZ 05710 Y5 B 2% E-mail : huyang@ hit.edu.cn;
FWAR S, 287, 05807 1 A1 B 2% . E-mail ; ydwang@ hit.edu.cn.

SRR S8, #1145, AR SCrool : PRI S Z MR FIBE MG ]38t A% DCHR 19 T [ T] . A 15 B.2%,2024,22(1) :19-25.
GUO Yu, HU Yang, WANG Yadong.SCtool ; A tool to identify genetic associations between complex traits and diseases[ J | .Chinese Journal of
Bioinformatics ,2024,22( 1) ;19-25.



20 4 #H

&

& % %20 A

FI1 MR-BMA ( https://github. com/verena—zuber/demo
_AMD) 4,

ldsc JEH&T Linux REEITHmA2 T TH, H
TN GWAS LG GE T il g 4% I Fg A4 R 1
FURTIZ TR 12 0 s OGBSt )
Ah,1dsc W T3 LD 4%, TwosampleMR J&3&
T RIBF IR AL, B 5T i /R AL AL 2
W, RN TR B A DR OCHR 70 A, o PR Bl
PLE (MR) 2570 « 2 AR5 7 5L D BE AL 73 e 45 5L
{18 o PRI AL R o P PR AU Sy T B R
W LR 1 PSR OCHR . FE/R B AL AL 5L T =i
W) THAS R 5288 W E A 2) T HAR G AN
E R ER TR N R AN 3) T R & Hil it 24 5%
LS R . B AT = AMBAR R FR A ST MR
W, S, 248 R MR JEARIE MR HEZR Y
P T A AR b 2 2 AN XU &
SR, AT 278 5 MR B S BAE F AR L T

trait 1 trait2

GWAS summary-level data

SNPs selection

ARV Z K R T RIA M, MR-BMA &3 T
Bayesian model averaging 77 & & ) AU A Z2 78 &
MR #9752, BT & —A R AL, Bl LAskAh 2L |
[

BARUL ER =R TR bz 4,
(B SR A2 A R AN 1) 35 4% SCIRATY HAT
— BRI, HE, X EA T HERET AN RS
T8, XT3 R 8 Linux AN2GR G RS &
U AR T RAT B IR, e, =R T H R RII6E
SRR B RER 22, 3T RATRUI A2 e MR A 1)
AR SCHR N B MU Bk, AR 2 R EUR TTAR I,
5, BATE A T E A AR 8 5k 46 T2 TR
2 MR FI S 1] 18 4% SCHK

R, B x5 DL b A7 78 By IR 8, AR WF 5T O & T
SCtool , — IR 5 ¥ 5 A1 2 A4 AR T A,
PR S Z AR A5 (] 352 £ DG IR Y T H. . A4
FERIR AR DL 1,

+ model averaging using all SNPs

+ model averaging using the remaining SNPs (Q
>10)

+ model averaging using the remaining SNPS
(Cook’s distance>cutoff)

multi-variable MR

!

MR analysis GWAS datasets
& IVW N 4 Systemic iron status (n=48,972)
4 MR-Egger @ Epigenetic clock (GrimAge,n=34,710)
@ Weighted median v
4 Weighted mode 4 MR-PRSSO

& X 4 Scatter plot SC$00|

00009& v o
. esults
LD score regression k Causal effect / W
=3 3 Z

B1 AHARMRREE

Fig.1 Flowchart of this study
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Fig.2 SCtool Function, parameters, and parameter meanings
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Table 1 Genetic correlation between GrimAge and systemic iron status
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Table 2 The results of IVW MR between GrimAge and systemic iron status

£y 45 Beta Pval or or_lci95 or_uci93
BN GrimAge 0.552 109 6.79%1073 1.736 913 1.164 575 2.590 529
SRR MR B GrimAge 0.226 237 2.36x107° 1.253 873 1.083 704 1.450 763
BIIRERZS GrimAge 0.276 313 1.59x10"2 1.318 260 1.053 059 1.650 249
HHRER GrimAge -0.128 030 5.44x1072 0.879 820 0.772 182 1.002 462
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Table 3 MR-BMA estimate of the causal relationship between

systemic iron status and GrimAge

4 BRI 2 MIP MIP 8 MACE PP (4T pp N
Model averaging employing 12 SNPs
JIIRC-£5 3 0.556 259 0.014 3 0.047 0.015
R 2 0.583 099 -0.011 2 0.053 -0.02
GrimAge
R TR RN B 1 0.624 597 0.008 1 0.063 0.024
HEA 4 0.533 202 0.005 4 0.043 0.009
Model averaging employing 9 SNPs (excluding rs1800562, rs1799945, rs8177240)
JIIRCR 2 0.538 097 0.001 2 0.066 0.003
RN 4 0.532 372 0 4 0.065 -0.001
GrimAge
B RR IR U RN B 1 0.538 740 0.002 1 0.067 0.003
BREN 3 0.532 981 0.001 3 0.065 0.001
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