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Abstract

The study of Mendelian randomization is of great significance in modern genetics. It uses naturally
occurring gene mutation as a tool to explore the causal relationship between gene variation and
traits, thus overcoming the possible confounding factors in traditional observational studies and
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providing strong support for the revelation of disease pathogenesis. However, RZvalue is difficult
to obtain in research data related to phenotype, and is often missing in public databases at home
and abroad. In this paper, the genetic data related to the flowering time of oilseed rape in the
CNCB database was used as learning materials, and various machine learning algorithms were
adopted to compare the applicability of different models to predict R2 values.
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1. 518

o8 /R B4 (Mendelian Randomization, MR) & — & T 8L S 1 73, T HEWRI R R, HAE
T EABREAL g, FIH BARKAENEERE R R IR AR R 5 E R B B FE R R oo BAEET,
MR B RAR SR AL HL B SRR AR, XA R mT AR RS G, T G T A G LS A AT R T e
AFAE IR 44 PR 25 R0 I ) B SR 06 2% Il R [ 1]

2T VER 5 B B VIR 5C R 38 4% 48 S (G855 DA BA% 5 R 2 A5 1% (Single Nucleotide Polymorphism,
SNP) I 20)/F 4 T 248 & (Instrumental Variable, 1V), 3838 4628 S R R VPl 2 55 I 2 5 45 R 2 TRl 1)
R KR fEH “BE7 —mkREARBE IR R R E R, AR RRRE, Bl AR EY
(Biomarker). A&l £+& Fx(Physical Measurement) sl o] HoAth i i 8200 45 5 1 JXUS: K 2% (Risk Factor). &
WO, R, EIEAHIR TR 2]

TEAEE BT, KRB AR A G SR E B M, Hh RRBER T AL EMR
RHERROFLEE . SR, — IR AECE ) U, S5RAHSEN RAEIFAE G IRI, Tk 1 N ik 2
[ A1 1 A SR Bl v, R B o R AR ST AT A= 45 S8, rP 0 (CNCB) S8 22 v 1 i 8 3 3% (oilseed
rape) AL [A]AH DG (1 25 R B 5 S b, I 2 R i pLas 5 IR, FRZerEmIA . Yeskmt, B
HUARMRRUER BESR T B A R TEIN R® {5,  DAMORVP AR &% P S E I R (5 7 i A3 M. RN AE M
BT T EH IR — G S I S B A % .

2. MRIE A%
2.1 BHEkRIR

Hot e B 3R AR 045 B b0 (CNCB) s P v H i B i 5 (oilseed  rape) A4 I 1) A 5K 1) 25k X K4t
1000 %%, HA & AFEE K ID, P-values Fl R* .

B, MEEIRETMERD.,. LRESFE . TR, JofH matplotlib 122 AT X HdE
AT AR, RECT M 2w A5 . B4 Python # Scipy J& [ Z-score 771kl , Z-score
SHERT 3 AN AR R E), ST REFAEE .

R, BIAERIAEAE AT ReSe M B0ds 2 B O ERAPE . 8 Python A Pandas %2 B8 % dropna(), B 32MH B
TR B RAE AT B

B, RAEURE AR SHIE T, WESREBIR A AEN, iSRRI T, WS
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FEo FEREEAR A, AT RIS
22. A%

R ESCIRAGHE 7 AT AL, IR A6 S A i 2R RS R, DRI B 1 [ ) A AR
7 IS 32 HC DR S (Bl SRR R L AT REAT IR AR PR &R

BRI, ASCHHUILAS 22 SRR 7 ) R 2 PR R L SRS [0 L B REBRTH 0] B A BE AL AR AR R U
LA [ IE A A B BRI H Fn A, (el S B, G T ARV R R OB s DS Bl
SERREATIRATEIN, 5 TEEAR, REACERARZRIEISC AR, R EZIRTE RN I AN 59 2% 51 25 (R )R AR
T, SRTHERE: BENLARMK R 2 AR RS I s L TN 5 R, 3R i A FE AR e 1 [3]. BL L
VO A P B 5 L5 1

Table 1. Advantages and disadvantages of four machine learning models
2 1. MUFHHERE SIERMAER S

2 ST e e
= . O 5 s L R g U
(Linear Regression) I 2 [ e Df&ﬁﬁ”’;f;%%ﬁ%(w s
. ‘ CIAT A2 it ol &
\ WA L e N
(Decision Tree Regression) %5 8 T AT R, ENGilERE T )
[ 5 ) b 0 T BB 4
[Tl 35 2 0 2 2 B A
cradion PERABER CERCRA BRI WS
(Gradient Boosting Regression Trees) ™y cooie i unge e e 8 b b 4 [T LR B AT F A
[ 5L e L P N
BRI 4 L M - s
(Random Forest Regression) IR RFAE G AN e e ANURK [ X’E%?’F’; 8

CIRENS PPl 45 ik ) B 2%

A R DY FPRE A fS, TH SRR P 8 4 6 15 25 (Mean Absolute Error). 2771225 (Mean Squared Error) 1
175 R 1% % (Root Mean Squared Error), FISKPPANAEELHIOL R 1% . A GridSearch HEATBRLEAL, @i 55
A TR S A R F BB SN G, FHEA R XIIE T A A A IV RE, RZGR B
RE RIS B G E R N R S E DL T A A A 1 B

3. &R

FEPHEARE R I RE o, A BB =SS 5000 il e~ 2 2606 1R 22 (MAE) i 8 A 55 0 S 22 1)
PR T, EARIRTIIN R ZE K/ s B977 1822 (MSE) T ST 12 22 () F 7 B MEL, 6t K R 22 B Uk Al
P RRZ(RMSE) & MSE (K175, SRR, AT B RIS Lo pgg . @t il
R SR L R DY MR SO 5k 2,

MM, TR B2 B AR BT 0 R 2 R BN, BRI TR IR E MR R B
HURRR [E] AR F) - K Ao iR 22 2 e KK, AR A 7 MR Z M e K. w AR DD RS B o, 24 o]
VBRI IZ R B S A & e, BEHLARAR BB R 12 R B S L & B AR A1
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Table 2. Four model evaluation parameters

*® 2. MMRENTESH

BRI S5 EaeAmlE] TRAEH ] I B RESRTH ] YA % BEBLARAR [ 5
Mean Absolute Error 3.848 4.958 5.051 5.058
Mean Squared Error 17.524 133.303 144.932 148.843

Root Mean Squared Error 4.186 11.546 12.039 12.201

it GridSearch FEATHIMLIL, A RSEEN, EE | iRESHA G UMEFHR . DIFHRY
FIPERETPA S E BB 50 3, RS HE M Sk 7R e N4 BRI . dak 3 WA, &
AL A FIPY AR PG S A B 2B B A RS, X e W] 78 GridSearch #EATHALL
RS B FE A Rk

Table 3. Four model evaluation parameters after model optimization
3. R EEMIERIT A S

RRRVE 24 A EAEIVE PR (119 T FEE SR TH ] U BEHLARAR AT
Mean Absolute Error 2.984 4.537 4.961 4973
Mean Squared Error 10.537 111.636 139.813 141.826

Root Mean Squared Error 3.246 10.566 11.824 11.909

LRIE RN 2 A 5, TR0 1R ZE AR A 2.984, IX MR B I TN 5 B S fE 2 Al P
B 25 B E W . FIR, IR ZE MR 3.246, #E— P ek T RIRLZE TN b HERPES R T
$eTt e XFEMPLAL S SR LR AR ROR R AR R B 1, o AR RS S ERREAE R T
W . BEPLARAR NI R 2 SR G, AR P A xR 22 1% 2 4.973,  BLARAAC TSk [m] )4
R, EMEBTIURTE RO af T RASGE. [N, HEmRRZERREVES] 11.909, B4
BUE _EIRECR, (B2 8 B BEHLARAMAR R A B 1) AR PEATG Re (ROE N BE 77, IR I B B (B A5 H
.

FEXT EEDU AN BT S BRI, W] DUACBILER A (o] B R (PP 2 A B iR oK, X WTRE Rl T2k
PE AR R T 2 H ) U e, I S HOT LR SR T IR RE . T BEHLARAR [R5 2
KR GRARRT B, XA BE 5 REHLAR MR RUA B R e PEA SR S k.

g bprid, il GridSearch BEATHIAMEALANI SRk HE, MIhFRAR T UM PRE S48, 4T T#E
RYFITINE RE o X —Z RABUSIE 70T R R, 0 J5 SRR 1 B AN HE ) SR 4L 1 M SRt JE i

4. B4

AHTTCE RIS BOR, IRARR B /RENLAT TP i) RAE TR . S A A R —
RYIPLas A A, KB R R LA 7 5 R AUAR S 2 A R O R VAU, oA DRy AIs A% 2Bk 7T
RitEHTA.

FERT U RE, R BNLER S IR AR TN R2AE 5 TR Bt — € (L%, BERSAHE Mt e A% 2 5
xRS . SR, WU AAAE—ERIRIE. B, BlES MR R R R L RE R A B
ERW. HAET, AT B RBEALAHT EE A A IR, HT AR M 22, IXAE — e FE R - PR
TR AR ST o IR, WLRR A SRR 53 s MR P A ek 2 T AEAUA o D 1 3R A B v PO TG 2
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