Discuss Behringer Deschner - applications

Lecture - Sampling media

Discuss Behringer Deschner - additional advantages & considerations to
non-invasive?

Discuss McDade - advantages dried blood spots

BREAK

Principles of immunoassays and competitive ELISA
Instructions for self-sample collection



Where do we get biomarkers?
Introduction to sampling media




Usefulness depends on particular conditions, markers,
time courses, and other logistical considerations




Time course of release in different media
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Saliva

Advantages?




Saliva

Seconds to minutes lapsed since biomarker secretion

Easy repeated sampling

Contains hormones, peptides, amines
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Saliva

Seconds to minutes lapsed since biomarker secretion

Easy repeated sampling

Contains hormones, peptides, amines
Viscosity makes pipetting difficult - better after freeze thaw and centrifuge
Avoiding contamination important

e avoid smoking, eating, drinking, & flossing before collection
® avoid collection with organic materials

Do not stimulate salivary flow, confounds concentrations

Often need to control for salivary flow rate



Urine

Advantages?




Urine

30 min - hours lapsed from biomarker secretion

Repeated sampling also feasible

Steroid hormones & metabolites, peptides, pteridines, cytokines, & some
neurotransmitter metabolites

Stability of marker in urine varies, steroid hormones highly stable

Drawbacks / Considerations?
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Urine

30 min - hours lapsed from biomarker secretion

Repeated sampling also feasible

Steroid hormones & metabolites, peptides, pteridines, cytokines, & some
neurotransmitter metabolites

Stability of marker in urine varies, steroid hormones highly stable
Necessary to control for concentration, fluid intake

® Specific gravity preferable measure to control for concentration

® Creatinine - breakdown of muscle metabolism - common but many limitations



Feces

Advantages?




Feces

|deal for measuring cumulative levels of biomarker - covering hours/days

Many steroid metabolites, thyroid hormones, and IgA available in feces

Sometimes easier to collect than urine
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Feces

|deal for measuring cumulative levels of biomarker - covering hours/days

Many steroid metabolites, thyroid hormones, and IgA available in feces
Sometimes easier to collect than urine

Best to freeze, dry, or extract asap - markers prone to bacterial degradation
Usually need lengthy extraction protocol to analyze

e solid phase extraction cartridges useful for long storage time



Feces

Ideal for measuring cumulative levels of biomarker - covering hours/da

Many steroid metabolites, thyroid hormones, and IgA available in feces

Sometimes easier to collect than urine
Best to freeze, dry, or extract asap - markers prone to bacterial degradation
Usually need lengthy extraction protocol to analyze

e solid phase extraction cartridges useful for long storage time

Real talk: it smell like shit.



Hair

Excellent for very long term cumulative levels - months

Mostly used for cortisol but also useful for reproductive
hormones

Important to standardize for site of hair sampling

Processing protocols in a nascent phase of development for
many animals



Blood

Very short time lapse from secretion

Though some longer term markers available (e.g. HbAlc)
Most markers of interest available

Blood spots easily collected by anyone

Many markers preserved well in blood spots on cards
Intravenous samples require trained phlebotomist to collect

Whole blood requires rapid analysis - some markers / cells can’t freeze-thaw



BIOOd: Whole vs Plasma vs Serum

The elements of blood

Plasma Platelets ——— Red blood cells
(about 55%) (0,01) (about 41%)
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BIOOd: Whole vs Plasma vs Serum

Whole:
® Red + white blood cells
e Everything in between -
platelets and clotting factors



BIOOd: Whole vs Plasma vs Serum
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Red Blood Cells

Whole: Plasma:
e Red + white blood cells e Whole blood + anticoagulant and
e Everything in between - then centrifuged
platelets and clotting factors e Plasma includes all blood proteins

e Does not include WBC, RBC,
platelets



BIOOd: Whole vs Plasma vs Serum

/'/\\
£ < \ Plasma
Salts/Minerals

\\ Water

— / Proteins

\ Buffy Coat
T~ White blood cells

—— Platelets

Whole: Plasma: Serum
e Red + white blood cells e Whole blood + anticoagulant and e Whole blood that is allowed to clot
e Everything in between - then centrifuged and then centrifuged
platelets and clotting factors e Plasma includes all blood proteins e Serum includes all proteins except
e Does notinclude WBC, RBC, those used in clotting (e.g. fibrinogen)

platelets e Does not include WBC, RBC, platelets



BIOOd: Whole vs Plasma vs Serum

N
{:\\ Plasma
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% Water
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/— Platelets

Red Blood Cells

Whole: Plasma:
e Used for flow cytometry cell e Often used to examine clotting
counts and sorting problems

Serum
® Most commonly used media
e Highly stable in storage

e Used to assess cytokines, electrolytes,
antibodies, hormones, exogenous
substances



Sample timing: thinking in cycles
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36.0
0:00

6:00

12:00

Set point

18:00 24:00

Time of day

Circadian rhythms common to
many systems / markers

JANUARY

B2
34567 89
10 11 12 13 14 15 16
17 18 19 20 21 22 23
24 25 26 27 28 29 30
31

MAY
1
2345 678
910 11 12 13 14 15
16 17 18 19 20 21 22
23 24 25 26 27 28 29
30 31

SEPTEMBER

1 2 3 4
5 67 8 9101
12 13 14 15 16 17 18
19 20 21 22 23 24 25
26 27 28 29 30

TSNS 6
8 910 11 12
15 16 17 18 19 2«
22 23 24 25 26 2

JUNE

123 435
6 7 8 9101 12
1314 15 16 17 18 19
20 21 22 23 24 25 26
27 28 29 30

OCTOBER
12
3456789
10 11 12 13 14 15 16
17 18 19 20 21 22 23
24 25 26 27 28 29 30
31

R T e I L

8 910 11 12 13
415 16 17 18 19 20
21 22 23 24 25 26 27
28 29 30 31

123
4 5 6 7 8 910
11 12 13 14 15 16 17
18 19 20 21 22 23 24
25 26 27 28 29 30 31

NOVEMBER

1 2 3 45 6
7 8 910M 1213
14 15 16 17 18 19 20
21 22 23 24 25 26 27
28 29 30

12 3
4 5 6 7 8 910
11 12 13 14 15 16 17
18 19 20 21 22 23 24
25 26 27 28 29 30

AUGUST

123455 677
8 9 101 12 13 14
15 16 17 18 19 20 21
22 23 24 25 26 27 28
29 30 31

DECEMBER
1522304
567 8910MN
12 13 14 15 16 17 18
19 20 21 22 23 24 25
26 27 28 29 30 31

Other systems seasonal, e.g. photoperiod, menstrual

cycles
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Logistics: Planning your pipeline

Short term storage — Transport —% Long term storage —% Assays

36.0
0:00 6:00 12:00 18:00 24:00

Time of day



Applications of non-invasive sampling
Behringer Deschner reading...



Bheringer Deschner partial review:

With non-invasive monitoring you can investigate
Endocrine patterns female reproduction
Socio-ecological correlates of stress
Dominance & competition
Physiological changes during ontogeny
Nutritional status/balance
Cooperation & social bonds

Immune function & activity



Endocrine patterns female reproduction

Markers: Estradiol, Progesterone, LH, & FSH

e Historically used to measure menstrual cycles in zoo animals
e Reliability of behavioral/morphological signals of ovulation

® Environmental conditions conducive to fertility & conception



Socio-ecological correlates of stress

“Stress” = stressor + stress response
2 players in stress response: SNS catecholamines & HPA axis glucocorticoids

e Rule of thumb for GCs: acute elevation adaptive, chronic elevation damaging
e Correlate environmental conditions with either intensity of acute response (difficult

in wild animals) & chronic elevations (requires repeated sampling)



Physiological changes during ontogeny

e Marker DHEA, DHEA-S: development of adrenal glands

® LH (luteinizing hormone), testosterone: onset of puberty, reproductive maturation of
testes & ovaries

® Estradiol, progesterone: onset of menarche in females

® GH (growth hormone): physical growth



Dominance and competition

Behringer Deschner focus on testosterone

® Anabolic steroid increases muscle mass and facilitates aggression
e “Challenge Hypothesis”:
o Seasonal changes in testosterone levels ~ mating system, aggression, parental
care
® Arguably, many measurable systems associate with dominance and competition:
o energy balance - C-peptide
O metabolic rates - T3, T4, TSH
O stress response - GC
o inflammation - CRP, neopterin, IL-6



Nutritional status and balance

C-peptide of insulin, T3 (triodothyronine), T4 (thyroxine)

e Measure energetic costs of lactation, immune function/infection, reproductive
competition, thermoregulation
o Valuable to quantify energetic costs - reveal potential trade-offs
® C-peptide
o Integrated signal of energy expenditure and intake
©  Only found in urine
® Thyroid hormones
o Indicate actual metabolic rates, rapidly decrease w energetic deficits
o Available in all media



Cooperation and social bonds

OT (oxytocin), AVP (arginine vasopressin), prolactin

® Explore status of parental care -
o Increase w maternal care & often with paternal care, even anticipatory
e Establishment & maintenance of social ties & bonds
o OT heightened during affiliation, synchronous variation in some pair bonds

Prepare for wonderful OT nuance with Carter 2014 reading later in quarter.



Immune function and activity

Behringer Deschner briefly mentions these under “other”
CRP, Neopterin, fibrinogen, haptoglobin, IgA (immunoglobulin A)

® Disease activity
® Aging & dysregulation of cellular and humoral branches

e Consequences of stress exposure



anti-coagulants are needed
for purification

it can be prepared as soon as

it has been mixed thoroughly

fibrinogen is present

platelets and cells (WBCs)
can contaminate the liquid
fraction

composition of ions is
representative of the
circulating blood

considered less stable
(especially during longer
storage)

e

anti-coagulants are not
needed

30 minutes delay for a clot
formation

fibrinogen is absent

cleaner sample, depleted of
cells and cell remnants, but
latent clotting can lead to
fibrin formation

clot retraction elevates
potassium level relative to its
plasma value

considered more stable — the
gold standard for biobanking




Lavender-top tube Tube containing
containing EDTA whole blood

= . il

~55%
Plasma
volume

Draw blood Centrifuge
_— _—

<1%
/" Buffy coat 100%
mwhite cells and
platelets)
~45%
Hematocrit

(packed red
cell volume)
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