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Sex-ditferences are ubiquitous in “omics”

experiments
* Sex-differences permeate gene regulation processes across
somatic cells and tissues: e.g. GTEx v8

44 tissue types SexDim genes
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Tzssue sp czt
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[ BRNCHA/ BRNCHB (Cerebellum, 58:151 / Cerebellar hemisphere, 51:124) BREAST4 I 1426 9 -
[ BRNSPC (Spinal cord [cervical c-1), 48:78) BRNACC 1 2080 10 4
[ PTTARY (Pituitary, 71:166) %EN%%¥ E 22%%97 1 0
BRNCHA 12 : Chr. E X-linked
B THYROID (Thyroid, 196:378) B%’?\II\C‘)(% QE E 1096 2142 }3 H Autosomal
[ SLVRYG (Minor salivary gland, 40:104) 1 ;
[ BREAST (Breast mammary tissue, 151:245) BRNCTXB 1 1943 }g - Slgn I 51
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B SKINNS (Not sun-exposed skin (suprapubic), 169:348) { PTTARY A 1420 36 19
B ARTTBL (Tiblal artery, 187:367) / SKINNS 1 I— 4170 37 x 20
[ NERVET (Tibial nerve, 177:355) SKINS {1 I 4558 38 . 18
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Ol1v1a et al, Science, 2021

 Sex-differences in « omics » across cells/tissues
exist whether or not you care about them!




Sex-ditferences are ubiquitous in “omics”

experiments: general considerations

* Ideally, to account for sex, aging « omics »

experimental design should :

* Include and males in all groups ;

* Include animals of the same reproductive
status across age groups;

* Avoid mixed-sex pooled samples;

* Be sufficiently powered to study

and males separately (if needed);
Ages
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Important QC steps for sex-inclusive omics

Example 1:

b Xist RNA-seq expression
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C Ddx3y RNA-seq expression

DEseq2 log2(counts) 5 DEseq2 log2(

—
O N A O ® O
1 L1 1

Female samples have high Xist,
male samples have high Ddx3y

Lu et al, Nat aging, 2021

Am I recovering X and Y linked gene signal as

expected?
Example 2: Example 3:
(male only label) (both sexes label)
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Published datasets — Anonymized



Key analytical considerations for sex-

inclusive omics

Does aging impact my system in a linear/additive
way to biological sex ?

Example 1: bone marrow neutrophils Example 2: peritoneal macrophages
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Lu et al, Nat aging, 2021 and unpublished



Sex: the final “omics” frontier

Killifish Mouse Human

Q)

* Sex-ditferences in genomic regulation can be very

strong:
» Always account for sex (even if only to identify commonalities);
» Verify thats sex metadata matches data;
» Analyze your data in a sex-aware fashion;
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