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Background Results

Alanine, commonly found in meaty foods and popular as a sports Genetically predicted plasma alanine was nominally associated with a lower
supplement, has interactions with neurotransmitters and brain energy risk of schizophrenia when using IVW method. Weighted median, MR-Egger,
supply *. However, it remains unclear whether alanine is a friend or foe MR-PRESSO and MR-RAPS gave directionally similar estimates. Null

In mental health. associations were observed between plasma alanine and major depression,

bipolar disorder, anxiety disorder and ADHD.

Exiting studies found that d-alanine improved the positive and cognitive
symptoms of patients with schizophrenia, suggesting a therapeutic role Outcome Case Control Odds Ratio OR 95%-Cl P-value
for alanine in psychosis %3. But contradictory evidence showed alanine

: : : : : : - Depression
was higher in patients with bipolar disorder, ADHD and positively P | _
_ _ _ o PGC 170,756 329,443 - 1.00 [0.95;1.06] 0.908
correlated with the severity of depression 4>, raising safety concerns. FirC Gen Biobank 23.424 192220 . 101 [0.92:1.11] 0.833
Both 194,180 521,663 . 1.00 [0.96; 1.05] 0.840

Mendelian randomization (MR), which uses genetic variants as
Instruments for predicting exposure, can minimize confounding and offer Bipolar disorder

.. : .. : PGC 41,917 371,549 H 1.09 [0.94;1.25] 0.248

a promising method for studying the causal associations without the _ | _ _
_ _ 5 FinnGen Biobank 4,501 192,220 5 1.26 [0.94; 1.69] 0.121
need for harmful interventions °. Both 46,418 563,769 8 1.12 [0.98;1.27] 0.087

Schizophrenia

Objectives PGC 52,017 75,889 - 0.88 [0.79;0.99] 0.036

This two-sample Mendelian Randomization (MR) study aimed to Anxiety disorder

Investigate causal associations of plasma alanine with major mental PGC 7,016 14,745 + 1.24 [0.90;1.70] 0.182

disorders—depression, bipolar disorder, schizophrenia, anxiety, and FinnGen Biobank 12,513 198,110 —T8— 1.06 [0.93;1.20] 0.402

attention deficit hyperactivity disorder (ADHD), and to further explore Both 19,529 212,855 ™ 1.08 [0.96;1.22] 0201

sex-specific associations using available data considering potential sex Attention deficit hyperactivity disorder

disparity. PGC 38,691 186,843 - 1.05 [0.95; 1.18] 0.341
FinnGen Biobank 830 215,763 -+ 1.35 [0.83;2.18] 0.224

Meth Od S Both 39,521 402,606 | 88— | 1.07 [0.96; 1.19] 0.232

e e . 1 2
No association . 0.5

The negative associations of plasma alanine with the risk of schizophrenia were
only nominally significant in males but not in females, although the sex

/ Genetic ~ Reliable associatiorL » difference was not statistically significant
'\ variants

____________

i ? B Male @ Female
No independent association : :
Outcome Odds Ratio 95%-Cl P sex difference
Figure 1. Directed acyclic graph of MR study design
| | = 0.88  (0.77, 0.99)
Schizophrenia 0.642
—— 0.92  (0.80, 1.05)
Genetic instruments for alanine
GWAS of metabolic biomarkers of 16 genetic instruments for i _ o o O 1.15 (0.91, 1.46)
Exposure UK B!oba.nk measured by : alanine i Attention deficit hyperactivity disorder . 0.99 (0.75, 1.31) 0.413
Nightingale Health in replication analysis
115,074 sample, 12,321,875 SNPs | , | ! ! '
43 “wide sienificant  Obtained from Lotta LA et al, 2021. ! 05 1 L5
genome-wide significan i o ! OR with 95% ClI
(P<5 x1078) and uncorrelated 56,034 participants of European
(r><0.01) SNPs o ancestry
I . . .
l i Discussion and Conclusion
l l * Our study did not support a causal effect of plasma alanine on major
Major depression Schizophrenia ADHD depression, bipolar disorder, anxiety, and ADHD, but suggested a potentially
Outcome GWAS meta-analysis of published Overall Overall beneficial effect on schizophrenia, especially for males.
PGC cohorts, UK Biobank and GWAS meta-analysis of 90 GWAS meta-analysis of Danish . : - - - - - :
23andMe: FinnGen Biobank cohorts restricted to European PSYCH cohort. the Icelandic Caution is needed when considering alanine as an adjunctive treatment for
194,180 cases, 521,663 controls ancestry deCODE cohort and published schizophrenia due to modest effect size and potential side effects.

52,017 cases, 75,889 controls PGC; FInnGen Biobank

Anxiety disorder
46,418 cases, 402,606 controls

« Limitations: ((1) potential violations of MR assumptions due to directional

GWAS meta-analysis of 9 cohorts; Sex-specific pleiotropy (excluded potentially pleiotropic SNPs; multiple MR methods) (2)
FinnGen Biobank GWAS meta-analysls restricted sex-specific enetic only capture a small proportion of variance (large GWAS and meta-
19,529 cases, 212,855 controls to European ancestry GWAS meta-analysis of PGC and 9 _ Yy _ p U > P p ( 9
: : up to 33,097 cases and 35,190 iPSYCH analysis) (3) limited external validity (only data of European ancestry); (4)
Bipolar disorder controls in males; 14,154 cases and 17, 948 lack of GWAS data on cerebrospinal fluid alanine levels.
GWAS meta-analysis of 57 cohorts; 17,710 cases and 36,803 controls in males;
FinnGen Biobank controls in females 4,945 cases and 16,246 controls
46,418 cases, 563,769 controls in females
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