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Abstract

This study aims to assess the causal relationship between tyrosine levels and male infertility through
two-sample Mendelian randomization analysis. Using genome-wide association study (GWAS) data,
we identified single nucleotide polymorphisms (SNPs) associated with tyrosine levels and applied
various methods, including inverse variance weighting (IVW), MR-Egger regression, and weighted
median approaches for analysis. The results indicate that for each standard deviation increase in
tyrosine levels, the odds ratio (OR) for male infertility is 0.507 (95% CI: -1.203~-0.154, P < 0.05),
suggesting that higher tyrosine levels may be significantly associated with a reduced risk of male
infertility. Sensitivity analysis further confirmed the robustness of the primary analysis, showing
no significant heterogeneity or horizontal pleiotropy, indicating that the selected instrumental var-
iables are suitable for causal inference. These findings suggest that tyrosine may play an important
role in male reproductive health and provide new directions for future research on infertility pre-
vention and treatment.
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1. 4R

BHEAF IE (male infertility) & 45 B YEE R D 12 S H W2 A2 ERBERIIE R, 2ERB A FRE
JI RS2 R[] B, BEFURREE, AU 2= n] BB AR 55 1 AR B A B R R HE G RRAE FH 2] TS
IR (tyrosine) E N —Fh B E LR, ENEASEZFAEYISAR3], AHGF 28 i K& ORI 8 5 )
P E[4] . FLAR B ZEEL AT BEXT A 5 Th g = A S 2 A [5]-[ 7]

AR, B2 RK V5 2 i BERGUAH S, EFEAERE8] [9]+ A PR [10] [L1]H1C LB k[ 12]-
[14], XECTATA G 5 BN FIERE VMG 28T, H TR T EE 2B /K -5 53 AN B E 2 18] R 5RO R R
FARTE D . F R BEALIE (Mendelian randomization, MR) /& — b3 T 8% AR 5 140 M 7 #E[15], dl it {s
55RO 1) 2 R (N B SRR /K 1) FHOR B 38 A6 A8 e Ay T B AR &, 1] DU 20 s 2D VR 2% DR 3% R B Tl BRI SRR
FIRMA[16] 0 X Pk J7 V2 F 18 A AL S 2 AN TB) PRI B AL 70 ECARR PR (095 BT 0 452 380 1) IR SR 0 &% B Ll {3
[17].

AW 5T B LER ) A8 R B AL AT R B SR /K 5 AN EEFNEE R IR &R, DUy 53 AR Bl
e R T TSR I S AT IR A

2. MM ERZE
2.1, BiEKIR

AT 5 B S U T R 7R 35 IR AH S IR BIT 7 (GWAS) $i i FE (https://www.ebi.ac.uk/), TERL#E 1, FEA
5 BHAT RN KK EEZ R EE . Bk, BIEEAFEWmA GWAS W5 ebi-a-
GCST90092993: Z£ s fE KA T AR /K, HAEN 114,913, ©F 11,590,399 MR L &M
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(SNPs), WF7E ABENECM A . finn-b-N14_MALEINFERT: iZ¥E&ERERMEAT, AR N 73,679,
16,377,329 /> SNPs, [FIFEEE T BRI AFEAR . X LCHR IR 1R B B 2N B K A F B3 O i
HIIREA, BRFEA R 29 R UMEm TG RRE. ot T 2 REN GWAS W71 6T s 2R
AP (2R R B R B A, e SR AL T R R P I F A R R RS R . FTE S S5 A A
IS R TR, DAHERR T Re g 25 SR IR R &R, WiAERS . BMI ARG T R R . A BRI &
WERARAE, FFIRM TARDCHUM I . BRI T RGBS A, DA R EOE 2173E 24 4
THb R AL 2 54

Table 1. Brief information in the GWAS database for two sample MR studies
= 1. PHA MR 5 GWAS BiEEFHEERES

GWAS_ID Trait Sample_Size Number_of_SNPs Population
ebi-a-GCST90092993 Tyrosine levels 114,913 11,590,399 European
finn-b-N14_MALEINFERT Male infertility 73,679 16,377,329 European

22. TEZERIERE

fEA T, TR ERET 5RERAKT B EMCHEE L R 8T AR O KR GWAS X
Bk, W SRR R H L AL IR 2 S PE(SNP) . e FbriE . SEREMR/K T EH LM SNP FHik
FIGHEFH KT (P <5x 108, NRIESA SNP Z (B B AL, ESA T /% (r?)wE N 0.001, X
i L E 9 10,000 bp. Tk SNP il e = AN EZ %A Bk, EATSREABRKFREMS: Hik, Ei
5RUANERENRAETEERR: &a, SRS g Egm BEANEE, AR .
T IAT SCRRFH O 61X e SNP 3R AT SCHR BT, CAIGHIF HA 20 . B0 £ 7 4 A 5 B & R /K~ AH
KH) SNP AE AT AR, U7 G 81 d B /R B /3BT o X8 T 2 AR 1) B (S BRI A A E
RN R/INFIAR R SCHR SRR - 38 IS IR, i fRIE R T R 8 A& RIS =R A Y & 3,
NIGEE TR T IR ST R

2.3. MR #fr

AT FUAS AR A do 8 /R BEHLAG(MR) 3 A I 732, PEAS TR 2 R /K15 T3 AN B 2 TR R SR G &R
MR W & = AN EER % [18]: 1) TR & (Frifik 5 B & R /K T AH G 1) SNP)5 2 s (R 2 1R /K T)
HA RN 2) THAESRMAREILK; 3) THARE N ALl 5 5% (WA RK ) ema R(BEEAE
BE)o 7 ZEIMNBEEVW)E NASHE 7 ) B 07 7575, MR-Egger [BlARTINA A A7 $%: (Weighted median
method, WME)/EANFNE T 710 M=Fh&s A — 8, LLIVW ik

T AR, BRI A Pk TR ST~ B E, i R BRK sy, bfE, 7E
BB, BT E ES R VE AR X AN F R . T R B F A HAM A
TwoSampleMR, A 0.5.0)3E 47 HE 70, A TR &R K /N XTI 95% A5 X (7], itk
Gb, R TR R R RN, AT T BUBEE AT, ELEE R LR ) I A A S

24. BRAMESH

N T BAIE AR BRI A AT 45 R R, AR ST T 2R R AT, BRI IR

B, FR R (Heterogeneity Test) F F#5MIKJ5E T A5 [F] GWAS 5 1) SNP J& B AFTE S it @
VPl T AR R R, AT DR A A SR — B

Hk, BEATKF 2 20K 56 (Horizontal pleiotropy Test), PUK N Tk SNP & 75 A i) 5 8 75 K K A 45 )
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B . WRAFAEX TR Z 801, MR T4 RS .

AL, R FHIZAN I K6 56 (Leave-One-Out Sensitivity Test), i it iZ /N %1: SNP J& i+ 5% 4> SNP ) MR
ZESL, FRIBRFEAS SNP J&, Hifth SNP it Hi SR MR 25 55 845 122 AR K, M3 MR 45 %1% SNP
SERURI

WP R, BIEMORER R KT 5 B A B R RO R AR, 4 R AR T
IR SR A

3. R
3.1. MR &8

Table 2. The 5 MR results for tyrosine levels and male infertility
2. BEEKFFRBHEREN 5 # MR &

method b nsnp pval OR (95% CI)
MR Egger -0.171 30 0.724 0.843 (~1.110, 0.768)
Weighted median —-0.440 30 0.257 0.644 (-1.202, 0.321)
Inverse variance weighted -0.678 30 0.011 0.507 (=1.203, —0.154)
Simple mode —0.581 30 0.446 0.560 (—2.054, 0.893)
Weighted mode —0.391 30 0.353 0.676 (—1.203, 0.421)

HH &G R 2 m 50, AHIF T SR AR d S R BELAG AT, VPG R Z R AKX B A BRE IR SRR R
i BT ik TR AR (S B 2 B KCFAH G SNP), AT 7 HMRFER MR Zrdr 7, BT 2 ik
(IVW). MR-Egger [Fl)T. IO BEZ(WME) . AL 413500 i B2 4 B VT 43 H7 o

SRR, VW BRI T R, BRE BRI — et 72 5 B YA G5 K AE iR %5 L (OR)
5 0.507 (95% Cl: —1.203~—0.154), H. P {fi/NT 0.05, WKL K T (B0 5 554 R B 08 KU 22 [R] F74E
BEMINE. FE L IVW EEEE A, XS5 RN, B B R R K T RE S T M B 1 XU
FEARAH DG, SCRF T R FRTE 53 VA 4G e Hh i TE R4 T

XS, MR-Egger [A] A 1#45 5 &7 OR 4 0.843 (95% Cl: —1.110~-0.768), {HAKIEFIG it EE M.
IR 7 B0 1 2 B 45 BB R OR 4 0.644 (95% Cl: —1.202~0.321), [AIREA E3E . MBCFH: 45 5B &R
OR /4 0.676 (95% Cl: —1.203~0.421), &5 R INANL 2, 1M & 54t 213 53 B B 45 2R 7k OR 24 0.560 (95%
Cl: —2.054~0.893), H P HWARIXFIEZE . Hith, RAE IVW LR 45 R BR B2 B KF5 S IHEA 5
ZAEIE R R C R, 1 HAR 45 AR BRI L Gt S Re . XS R ARI FL iR flt T HE LR,
BV — BRI B IR KT AE B A BE i EAE A

3.2. WRMSH

VAR AT 2 SR AR (g v, AT T SRS SRR KT 2 R B . B, 1T 2 INBUE (VW) I Q G
i+l 25.41580, FEAKE N 29, PN 0.6565034, FWAZE IVW J7ik N AR LB Z M 2B . FK0
K 2 fiw,  finide T H AR B 7R R2m 53 R BRI 46 R LA — 80, A8 aE T IVW 20T 45 R T {5 B .

HKk, K2t R or, Egger #kE RN Al 115-0.02966833, #riftix N 0.02322183, P {H
79 0.2118803. 1% P fEH KT 0.05, FHIAR KI5 1) 2 2401 o X B irid T HL AR & AN K AT e [F] ) 52 0
PRSI, MIMHE— PR T MR 281 IVW R A 2. K 3 BRI R R E = SNP J5
gER R E .
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Figure 1. Scatter plot of MR analysis
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Figure 2. Funnel plot of MR analysis
& 2. MR iw=HE

DOI: 10.12677/acm.2024.14123158 849 I IR 2= =23t e


https://doi.org/10.12677/acm.2024.14123158

K %

rs7149271-
rs1043011-
rs61676179-
rs4149056-
rs4719841-
1s174536-
rs3747207-
rs116862171-
rs7019778-
rs10778203-
1856236906~
rs1800961-
rs146133919-
rs75661418-
rs6575900-
rs715-
rs4788811-
rs6889986-
rs740122-
rs2596570-
rs4665972-
rs76819459-
rs2230681-
rs113462783-
rs2168101-
rs79020793-
135614968~
rs2393775-
rs6822348-
rs12206654-

All-

110 0.5 0.0
MR leave-one-out sensitivity analysis for
‘Tyrosine levels || id:ebi-a-GCST90092993° on ‘Male infertility|| id: finn-b-N14 MALEINFERT’

Figure 3. Leave-one-out plot of MR analysis
3. MR B —%E

4. VWHig

X RIS SR — B, SCRE T BRI A — R RS AR A, 1E S AR B AR
B RR M A — B SRR, 2 5 40 4 R 11 B % i AR [19], P R i 0 A B 2 /K ARG 7
R L B A I[20]. BLAN, TR IR (0 SR A e 1 TT R TE VR SR LI SR A T T % 4 1 )
[21]. RUESATITM SRR T EEMIGHK R, EUEE—LRIREE. 5%, ABFFEH 1 GWAS %
FER TR A, T RE TGS AR . ok, BN T 2Ry AT U AT, AR
H FRVRTE I 2 ORI 2L DRI 25, A, R SRR T 1) 2 2% k000 i o MU 2 R AL ) RE AR HE AT 38— 2
UTIE o SR PRI 5 HE— 35 BT s BRI TR, % RS R R T IR E A2 R . A, IR
Wk A B TR0 F R U T o BV BRI, I R S BRI 5 4 T RIE 4

Bz, AR RGN, IS TR R BT S BRI 2 RS E R R R, N
KR TR T HoRl . B B EURRTE 59 M AR B (R b R C FROTR N TR, T 2 AR A A T A
7 BT 1 S0

5. &
AT T RURE A T R BELAL AW, W15 52 T B B /K - 15 B R 3 90 2 TR 776 (25 1 PR Bt
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Fo SEREIR, B ERRACT W RS R A BRI K AR SS, SRR IR AL I VE AR B A R i e]
RERIEEEAE . X —RINARRIIT SR B 1A, FFoRif 73— D IR B R AEAS BRE TR AR T
HH AR PR A N P )0 B

JEARFAFAE— SRR, (A5 ROy BRI o 55 Mk AR A R A s made it 1 L/ AR, ]

AE Al PR 52 oA A L TUAE BRI E =45 %
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