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Forms should be typed or in computer-printed format. PLEASE MINIMIZE formatting changes when preparing on compﬁf%r
PC & Macintosh word processing forms can be downloaded via the RARC homepage: hitp://rarc.wisc.edu/ t /
Return completed forms to RARC (396 Enzyme Institute, 1710 University Ave., Madison, W1 537286). .
Preferred method of dellvery: attachment to e-mail (call 5-2696 or 2-7109 for e-mail address). ?{ZU(ZD (Lf
Hard copy not required except for the page with Pl signature, which must be sent or faxed (265-9040).

INVESTIGATORS: Animal protocols are assigned for review to the Animal Care and Use Committee(s) that.provides

oversight of the facility or facilities where the animals assigned to this protocol will be housed.

Questions? Call [ ] oru at RARC, or consult the “Guide to

Completing the Animal Use Protocof” on the RARC website.
Submission Deadlines by College or School;

«School of Medicine & Public Health: . «College of Agricultural and Life Sclences:
4:00 pm the 15" of the month : 4:00 pm 1% of the month
«School of Veterinary Medicine: rolling deadline +College of Letters and Science:
-Graduate Schoot: rolling deadline 4:00 pm on the 1% ofthe month
RARC Office Use Only:
___Survival Surgery . Restraint Amendment Stamp/Approval
___Nonsurvival Surgery ___ Paralytic Agents
___Rodent Surgery ___ Fluid/Food Restrictions
___Nonrodent Surgery
____Muitiple Major Survival Surgery ___Nonstandard Housing
___ Nonstandard Husbandry
___Critical Veterinary Care
___Class B Dog/Cat ___Ocecupational Health & Safety
___Blohazards
___Exercise Exemption ____ Radiation

Enrichment Exemption
NOTE: ALL PROTOCOLS ARE VALID FOR THREE (

' 3 YEARS FROM DATE OF APPROVAL.
1.  Principal Investigator/Project Director: Ned H. KetTM.D.

Telephone Numbers: Office; 263-6079 Lab: Animal Emergency:
Home: Unlisted Fax: E-mail Address: nkalin@wisc.edu

Alternate for animal emergency or study-related action/communicatipn with Authority to act in the

Investigator’s absence:
Name of Alternate for animal emeriencyistudy-related action:

) wisc.edu

Alternate Office Phone: 608 Alternate Phone: Alternate Email; B

Alternate contact for clerical purpo: es only for this protocol:

Name of Clerical Alternate:

Clerical Alternate Office Phone: Cierical Alternate Phone/Email: [ lli@wisc.edu
2. University Department (of Pl): Wisconsin Psychiatric Institute & Clinics (WISPIC) '

Office Address: 6001 Research Park Blvd., Madison, WI. 53719
Unit & Division Number (UDDS): A-55-1000

3.  Type of submission (underline appropriate category): NEW RENEWAL AMENDMENT
If Renewal or Amendment, please give current protocol code (e.g. G00180): Code:

4. This protocol is for: TEAGHING or RESEARCH (Underline all that apply) BIOMEDICAL; BEHAVIORAL;
OBSERVATIONAL; AGRICULTURAL; FIELD; OTHER (SPECIFY)

5.  Title of this animal protocol: Effects of early experience on the development of anxiety and its neural
substrate



Classification of animal use (will be completed by RARC administrative staff): 1 2 345

Underline the appropriate response to each question below:

a) Will ANY surgery be performed on any animals? YES NO If yes, fill out questions 24-30.
b) Will you be working with wild-caught animals? YES NO If yes, fill out questions 31-34.
c) Will you be using nonhuman primates? YES NO If yes, fill out question 35.

Procedure Iocatioﬁs: Will any procedures on live animals (e.g., blood collection, injections, euthanasia,
scans, stc.) be conducted in fabs or other facilities outside of housing area? Underline one: YES NO
If YES, enter information on the table below, using additional lines as necessary. “Precautions” refets to

-steps taken to prevent potential disease transfer upon return to normal housing.

should be included in Question 10.

NOTE: Any location where animals are kept for more than 12 hours is considered HOUSING and

(hit "tab” in bottom right cell fo add additional row)

Length of stay (hrs)

Method of transport & precautions, if any

Procedure Building/Room #
Positron R at
Emission e

Tomography

(PET) scans

Typically less than 3,
butcanbeupto 8

Animals will be transported within designated
animal areas in the primary fransport cage.

When transporting between buildings or in
public corridors, a primary transport cage will
be placed inside a rigid, opaque secondary
leak proof container with or without a small
window for animal observation, EX,

Anesthesia
administration
and recovery
for PET scans

Typically [eSs than 3.
but can be up to 8

Animals will be iransported within designated
animal areas in the primary transport cage.

When transporting between buildings or in
public corridors, the primary iransport cage
will be placed inside a rigid, opaque
secondary leak proof container with or
without a small window for animal




Magnetic

Resonance
Imaging (MRI}
scans

Anesthesia

administration Rm.

and recovery
for MR1 scans

Rm.

Typically less than 3,
butcan beup to 8

Animals will be transported within designated
animal areas in the primary transport cage.

When transporting between buildings or in
public corridors, the primary transport cage
will be placed inside a rigid, opaque
secondary leak proof container with or
without a small window for animal
observation. Exposure kits will be kept in the
transport vehicle, and both exposure Kits and

PPE will not be stored at
but will be brought along with the animals
fransported there.

Typically 10 minutes
from time of arrival
until anesthesia takes
effect for performing
MRI. Typically 30
minutes after MRI unfil
the animal is safe to
transport.

9.

a.

Species, Numbers, and Source

s of Animals

At R B used for IM

administration of Ketamine and recovery
following anesthesia, which is given to
prepare the subject for MR imaging. Please
see the Magnetic Resonance Imaging
section of question 17a for defails.

At R s used for IM

administration of Ketamine prior to MR
scanning, using a transport box equipped
with a restraint device, and recovery
following anesthesia for scanning.

When transporting between buildings or in
public corridars, the primary transport cage
will be placed inside a rigid, opaque
secondary leak proof container with or
without a small window for animal
observation. Exposure kits will be kept in the
transport vehicle, and both exposure Kits and
PPE will be available atﬂand

PPE will not be stored at
but will be brought along with the animals
transported there.

NOTE: TOTAL NUMBERS ARE FOR THE ENTIRE THREE-YEAR LIFE OF THIS PROTOCOL.

Numbers of animals needed for experiments for 3 years:

(hit “tab” in botfom right cell to add additional row)

Species of animal

Total for
3years

Rhesus Monkeys (M.
mulatta)

440 100

Source of animals (e.g. commercial vendor, another UW-Madison protocol)

and the
UW Madison primate colonies

3



Kingsnake (Lampropeltis
getula)

1 Commercial vendor

Will any dogs or cats be obtained from Class B dealers? (Underline onhe) YES NO
NOTE: Use of animals from Class B dealers requires permission from the Animal Care and Use Committee.

To ensure the health of laboratory animals, the Investigator must consider the previous use of animals on
other projects. The investigator must take into consideration how previous nutritlonal manipulations, blood
draws, drugs and materfals administered, and other manipulations may have compromised the animals’
fitness for the proposed study in this protocol, or how the proposed study may adversely impact animals
given their health history and assighment to earlier projects. Animals that have undergone a major
operative procedure, permanent physiologic alteration, or substantial impairment on a previous protocol
are not eligible for major operative procedures on subsequent protocols. ‘

Have any of the animals listed in Question 9(a) been part of any other protocols (include breeding animals

obtained from other investigators)? Underline one: YES NO

If YES, briefly explain how you have determined that the previous use of these animals will not compromise the

10.

_investigator (PI) and/or research staff, project director, and

animal's health and the research proposed in this protocol.

-Colony Records Unit kesps complete colony records of all manipulations and drug freatments, as well as
major and minor surgeries, performed on the monkeys through their lifetimes. This data is reviewed by the principal

hveterinary staff before assigning monkeys to
this protocol. This facilitates multiple usage of all monkeys when possible, and ensures that previous use will not
compromise an animal’'s health and the proposed research. With Pi and veterinarian consent, the animals may
receive blood draws for other protocols while assigned to this protocol.

Housing;: Building(s)/faciliies—including procedure room(s)—where the animals will be housed for more than 12
hours. . .

Nonhuman Primates:

All surrogate/peer rearing will occur in this building)

Animals will be transported between these housing locations in a primary transport cage within a rigid, opaque
secondary leak-proof container with or without a small window for animal observation. Animals will be transported
in accordance with the-SOP 1.02 (Animal Transport in an Enclosed Container), the primary transport cage
will be placed inside a rigid secondary leak proof container and, if necessary, moved by a van that is dedicated to
animal transport, is sanitizable, and is temperature controlled, when required by research staff.

Snake:
Will be housed in a terrarium kept in room [ERoME Prior to housing the snake, the ACUC will inspect room R
of fifiRand a SOP for the care and husbandry of the snake will be provided.

Explanation of Goals, Animal Use, and Choice of Species
In straight-forward, nonmedical, nontechnical language that would be understandable to a layperson (aim for a high

school-senior reading level), outline the specific scientific goal(s) and significance of this research. Be convincing as
to why this work is important for advancement of knowledge, improving human or animal health, or for the good of
society. Spell out all acronyms at first occurrence. If this is a Renewal submission please provide a brief (2-3
sentences) description of your progress and productivity in the past three years fo help the Committee evaluate
animal usage. This description can be a citation(s) to a publication generated from this research or new directions
that will be pursued in the next three years. If a published manuscript is not yst avallable, a brief description of any
other progress can be provided, such as abstracts, oral presentations, or presentations at mestings.

Anxiety disorders and depression are very common, with marked disability to individuals and large social and
economic costs to society. These are ilinesses that start in early childhood, but frequently go untreated until much
later. There is a significant need for the development of new treatments aimed at intervening in early childhood so
that the long-term chronic effects of these ilinesses on mental and physical health can be reduced or even
prevented. We have developed an animal model to explore the factors that lead to the early risk of developing
anxiety and depression and want to use this model to, ulfimately, develop new ideas and paradigms for early
interventions.




The two most important components that iead to the risk of developing anxiety and depression are genetic
predisposition and early environmental adversity. Our work to date has studied anxiety and its underlying
components in maternal reared animals., However, we believe it is important to move beyond the normal situation
of studying maternal reared animals and begin to understand the effects of early adversity, as this is the most
important environmental component that contributes to risk of developing anxiety and depression. The value of
animal modsis lie in their capacity to manipulate and examine mechanisms that cannot otherwise be accomplished
in human studies. While severe adversity (early physical frauma, sexual abuse, abandonment, and psychological
abuse) is relatively common in humans, it is impossible to perform prospective, controlied studies in young children
examining how these early stressors influsnce the brain and its molecular function. These stressors are the most
important environmental risk factors for the development of anxiety and depressive disorders. The manipulation
that we propose in monkeys [s surrogate/peer rearing. In our research, surrcgate/peer reared animals will be raised
with a surrogate from birth until they are ready to be paired with a.peer. All animals will be housed in pairs when
mature enough. It is important to point out that this manipulation is not associated with the degree of frauma that
oceurs in human children exposed to abuse, isolation and/or abandonment. We have selected surrogate/peer
rearing because it is currently an accepted early manipulation with a large database demonstrating that
surrogate/peer reared monkeys have increased emotionality, which is characterized by
d anxiely. We belisve that Surrogate/peerréaring is the best
hacause this paradigm begins at birth and occurs durin

oceurs durin the critical period of brain




The studies proposed here could not be performed in humans because of their prospective and controlied nature,
as well as the need to collect post mortem samples. The analysis of molecular mechanisms in the brain has the
potential to lead to new treatments. Itis important o emphasize that currently there are no evidence based
treatments available for young children exposed to early adversity who face the risk of developing debilitating
psychiatric disorders. While numerous studies have been performed examining the effects of surrogate/pesr
rearing in nonhuman primates, 1o studies have been reported examining the effects of this rearing modification on
brain development using state of the art imaging and molecular methods. These efforts will allow us to identify the
exact brain regions affected, the changes in gene function in these regions, and the specific genes that are involved
in increasing the early risk to develop anxiety and depression. Such information has the potential to identify new
targets in specific brain regions that can lead to new ideas about freatment and even prevention of the long-term
suffering associated with early adversity. For example, understanding the involvement of brain chemicais that have
never before been implicated in anxiety, will allow the field to begin to search for medications that affect these newly
identified systems. In addition, the molecular information, combined with the imaging data, may allow for
interventions that target novel brain regions that are critically involved in anxiety and depression.




12,
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Specifically justify the use of animals for this research. Explain why it is imperative to use animals and why
non-animal alternatives such as computer simulation or in vitro systems are not possible

These studies require the ability to perform work that will help us understand how environmental challenges affect
the brain and anxiety associated with brain function during development. These siudies cannot be performed in fest
tubes because it is critical that the entire functioning brain is studied as it relates to behavior and emotion. Likewiss,
computer simulations cannot capture the intricacies of the functioning brain and the changes that ocour during
development as individuals face environmental challenges. These studies cannot be performed in humans
because of the need to study individuals in a controlled environment during early development. Furthermore, the
best way to understand what is causing environmental related brain changes is by using imaging methods to
identify critical brain regions. This information can be used to point to the brain regions that should be sampled post
mortem for analyses of the molecules underlying anxiety. Post mortem sampling cannot be done in a controlled
way in humans. The important similarities in brain anatomy between rhesus monkeys and humans are ctitical in the
decision to study this species. These similarities include how the well developed cortical regions control the deeper
structures in the brain that underlie fear and anxiety. These higher processing functions are found in primate
species. The social and mental processes of non-human primates are unparalleled elsewhere in the animal world,
making them valuable research models for emotional and psychiatric disorders. This forms the basis as to why
primates, and not rodents or any other species, have been selected for these experiments.

A live snake is necessary for the Snake Exposure test because, though inanimate objects such as rubber snakes
and tape rolls elicit a fear response, they do not elicit as reliable or robust of a fear response as a live snake does in

nonhuman primates.

Specifically justify why you chose the species cited in 9(a) for your work, such as the appropriateness of
the species for your proposed work. Cost considerations are not justifications.

Rhesus monkeys have been selected because their similarities to humans in social behavior, emotion, hormonal
responses and brain structure make them the best model for examining human emotion regulation as well as the
risk to develop anxiety and depraession. In addition, a vast body of knowledge has been collected in this primate
species that has direct relevance to these studies. '

Kingsnake was selected for our experiment because it is a non-dangerous, hearty species that is easy to care for.

Explain how the number of animals required was determined and justify that need. include all control
animals and breeding colony animals in this discussion. A table may help clarify different experimental
groups or studies and the specific numbers needed for each. Include any statistical analysis used (e.g.
power calculations) in determining the animal numbers.

We plan to study the development of Rhesus Monkeys who will experience differing early social and environmental
conditions.

40 subjects

Animals will be placed into 2 groups of 20 animals each.
Group 1= Mother reared animals. Animals will remain with their mothers during infancy and rearing.
Group 2 = Surrogate/peer reared animals. Animals will be reared in the nursery after birth, and paired with a
conspecific at 3-6 weeks of age. This design has been based on thedSOP 1.16 (Nursery-Rearin
Procedure). While maternal rejection or death occurs occasionally in the naturalistic setting of theﬁ
laboratory, we cannot rely on the uncontrolied and unplanned nature of these events to form our study
sample. This is because we need fo pair two similar aged infants at the same time for them to be
surrogate/peer reared and developmentaily comparable. In addition to the importance of pairing similar aged
animals, environment is an important factor in our study, so all infants need to have the same early
environmental experience within experimental groups. This cannot be controlled in naturalistic cases where
there is variability as to when the infant is taken from its mother, as well as in the reason for removing the
infant, which may be due to iliness, physical abuse or maternal neglect. However, if an animal is removed
from its mother on day 1 of life due to maternal rejection that does not negatively influence its health, such an
animal will be considered for the experimental group. Additlonally, if otherwise healthy. animals brought
to the Rursery affér a cassarean section will also bé gonsidéred.

20 subjects — Mothers of subjects in the mother reared group. Mother reared subjects will be housed with their
mothers for approximately the first 6 months of life. Assigning mothers of infants will ensure that our research is not
affected by, and does not affect, other research studies.



10 subjects ~ Stimulus animals for behavioral tests. Animals will be used as stimulus animals fo elicit a reaction
from the test subjects when testing anxiety in response to conspecifics.

20 subjects — Exposure animals for stimulus animal. Animals will be used to pre-expose the stimulus animals to the
testing conditions prior to conspecific testing.

1 snake — Animal will be used as stimulus for the Snake Exposure test.

Replacement Animals

10 subjécts = Mothers and/or infants will be assigned if needed as replacement animals. o
Replacarent animals will bé tested from birth the same as all other ariimals as stated in the timeline

(Question.17a).

Based on our earlier studies examining the range of individual differences of anxious temperament in monkeys, we
have a good estimation of the magnitude of differences that will be seen in molecular and imaging data when
comparing mother to surrogate/peer-reared animals. In addition, we have performed prior work with different size
experimental groups and, based on this, have a good idea of the sample size that is necessary fo observe the
expected differences in brain activity and molecular changes within the brain regions that underlie anxious
temperament. We also have consulted Dr.din regard to sample size, experimental design and
analytic strategy in relation to our ongoing studies. In performing statistical modeling to estimate the necessary
sample size for the current experiment (detailed below), we found that the estimate of 20 animals per group is
similar to the sample size we have found to work in our earlier experiments. Because the differences between
groups in mRNA expression are predicted to be relatively small, a pilot study with a few animals will not shed insight
into potential differences between groups. In fact, a lack of significant differences in an underpowered sample could
prove misleading. It Is important to emphasize that, while differences in mRNA may be small, these differences
may be very important from the standpoint of understanding psychopathology and in thinking about treatments
aimed at novel systems. Animals will be assessed in cohorts consisting of one pair of maternal reared and one pair
of surrogate/pser reared animals. These pairings are accounted for in the power analysis. Additionally, analyses
will take into account these pairings and pair will be used as a covariate in some of the analyses. Our group has
considerable experience with large-scale, multivariate analyses (1-8). Primary hypothesis testing will focus on group
differences in anxious temperament (AT). The brain analyses will controf for potential confounds (e.g. age, gray-
matter probability (8) and use false discovery rate (FDR)-techniques (q<.05, two-tailed) to correct for multiple
comparisons (10). Hypothesis testing will examine the impact of rearing condition on AT and AT-related brain
function and structure. Effect-sizes for univariate behavioral (d>1.3, a=0.05) and massively univariate
imaging/genetic comparisons (¢>2, 0=0.0005402; FDR g<.05) were estimated from our published experiments on
the effects of orbital prefrontal cortex (OFC) lesions on AT and amygdala metabolism (2, 11). The sample size to
be used has been selected based on this study and another study characterizing RNA expression in amygdaia
tissue collected from monkeys phenotyped for AT. Our experience supports that a minimum of 15 animals per
group is necessary to detect between group differences in mRNA expression. We plan to fully phenotype 20
animals per group to ensure that quality data will be available for the post mortem analyses of up to 20 animals per
group. On this basis, the proposed sample (n=20/group) would achieve >080% power for both sets of analyses.

J. A. Oler, A. S. Fox, S. E. Shelton, J. Rogers, T. D. Dyer, R. J. Davidson, W. Shelledy, T. R. Oakes, J. Blangero, N.
H. Kalin, Amygdalar and hippocampal substrates of anxious temperament differ in their heritability. Nature 468, 864-
868, 2010. PMCID: PMC2998538,

A. S. Fox, S. E. Shelton, T. R. Oakes, A. K. Converse, R. J. Davidson, N. H. Kalin, Orbitofrontal cortex lesions alter
anxiety-related activity in the primate bed nucleus of stria terminalis. Journal of Neuroscience 30, 7023-7027, 2010.
PMCID; PMC2915894.

J. A Oler, A. S. Fox, S. E. Shelton, B. T. Christian, D. Murall, T. R. Oakes, R. J. Davidson, N. H. Kalin, Serotonin
transporter availability in the amygdala and bed nucleus of the stria terminalis predicts anxious temperament and
brain glucose metabolic activity. J Neurosci 29, 9961-8966, 2009. PMCID: PMC2756094.

A. S. Fox, S. E. Shelton, T. R. Oakes, R. J. Davidson, N. H. Kalin, Trait-like brain activity during adolescence
predicts anxious temperament in primates. PLoS ONE 3, €2570, 2008.
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N. H. Kalin, S. E. Shelton, R. J. Davidson, Cerebrospinal fluid corticotropin-releasing hormone levels are elevated in
monkeys with patterns of brain activity associated with fearful temperament. Biol Psychiatry 47, 579-585, 2000.
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contextual regulation of anxiety in primates. Biol Psychiatry 58, 796-804, 20085.

A. S. Fox, T. R. Oakes, S. E. Shelton, A. K. Converse, R. J. Davidson, N. H. Kalin, Calling for help is independently
modulated by brain systems underlying goal-directed behavior and threat perception. Proc Natl Acad Sci U S A 102

4176-4179, 2005. .
R. M. Birn, J. B. Diamond, M. A. Smith, P. A, Bandettini, Separating respiratory-variation-related fluctuations from

neuronal-activity-related fluctuations in fMRI. Neuroimage 31, 1536-1548, 2008.

T.R. Oakes, A. S. Fox, T. Johnstone, M. K. Chung, N. Kalin, R. J. Davidson, Integrating VBM into the General
Linear Mode! with voxelwise anatomical covariates. Neuroimage 34, 500-508, 2007.
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N. H. Kalin, S. E. Shelton, R. J. Davidson, Role of the primate orbitofrontal cortex in mediating anxious
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Current or pending funding for this project (add more entries as needed):

Title of Grant (1): Early Neurodevelopmental Origins of Anxiety
Funding Source (1): NIH ) Grant Number (1): MH100031

Title of Grant (2):
Funding Source (2): Grant Number (2):

Identify the person(s) or animal care unit responsible for daily animal care:

The UW Madison Animal Care Staff will care for all primates.

_Research staff will care for the snake.

Research/teaching staff expected to work with the animals in this study (please delefe examplies)

INVESTIGATORS: Everyone listed below must take the "Responsible Use and Care of Laboratory Animalg”
certification course before starting work with research animals. Frotocols cannot be approved until Pl and all listed

personnel are certified. RARC also offers several species-specific animal handling courses and procedures training
(e.g. blood draw techniques, surgery). For information, call RARC 265-2694.

(hit "tab” in botfom right cell fo add addjtional row)

\2\22 g‘l)lgiw\?gm List the year each individual began working with the specie(s) and
Name /Degree / species g performing the procedures they will work with/perform in this protocol.
Phone number witFl)ﬁn this NOTE: For personnel who have worked with the named species less
‘ protocol than 1 year, indicate who will frain and supervise them.
Rhesus Associate Research Specialist
— Monkeys, Research experience with primates since 2010.
snake +Research experience with snakes since 2013.
Rhesus Assistant Scientist
m'D"- Monkeys, *Research experience with primates since 2012.
snake +Research experience with snakes since 2013,
Rhesus Research Associate
Ph'D'- Monkeys, *Research experlence with primates since 2012.
snake +Research expetlence with snakes since 2013,
Rhesus Associate Research Specialist
' Monkeys, Research experience with primates since 1994
snake +Research experience with snakes since 2014,
Rhesus Student in training
r Monkeys, *Research experience with primates since 2013.
snake +Research experience with snakes since 2013.
Rhesus Student in training
- . Monkeys, *Research experience with primates since 2013.
shake +Research experience with snakes since 2013.




Kalin. M.D.. Ned H Rhesus Principal Investigator, Professor and Chairman of the Dept. of Psychiatry
263-é07§ o ’ Monkeys, Has warked with primates since 1979. i
snake +Research experience with snakes since 2013.
Rhesus Student in fraining
- Monkeys, *Research experlence with primates since 2013.
: snake tResearch experience with snakes since 2013.
Rhesus Graduate Student
- Monkeys, *Research experience with primates since 2012,
snake +Research experience with snakes since 2013.
Rhesus Student in training
- Monkeys, *Research experience with primates since 2013.
snake +Research experience with snakes since 2013.
: Rhesus Research Program Manager 3
- Monkeys, Research experience with primates since 1993,
shake Research experience with snakes since 2000.
Ph.D., MD, Rhesus Psychiatry Research Track Resident
Monkeys *Research experience with primates since 2013.
Rhesus ‘Student in training
] r Monkeys, *Research experience with primates since 2013.
snake +Research experience with snakes since 2013.
Rhesus Associate Scientist
m "- Monkeys, *Research experience with primates since 2012.
snake +Research experience with snakes since 2013.
Rhesus Student in training '
r Monkeys, *Research experience with primates since 2013.
£ snake ‘tResearch experience with snakes since 2013.
Rhesus Research Specialist
- Monkeys, Research experience with primates since 2010,
" snake +Research experience with snakes since 2013.
Rhesus Laboratory Manager 1 '
F Monkeys, Research experience with primates since 1981. Has received training in pole .
shake and coliar restraint. Experlence caring for snakes since 1998.
Rhesus Student in training
Monkeys, *Research experience with primates since 2013.
) snake tResearch experience with snakes since 2013.
o Rhesus Experience With primates in various clinical treatments and surgical
Y snake Expéience with heaith and treatment of snakes, = . .
. Experience with primatés in various techniques such as blood sampling and
and Animal Rhesus o == - N :
Care Staff, and- Maonkeys, CEl atm dinnarystaf;wh n needed.
Animal Care Staff ' snake =XPOIHONCS Wi ' observation and record keeping. £X erience in
fraining staff and studenits in snake c¢are and handling.

* Trained and supervised by_training and veterinary staff and-Animal Care Staff and veterinary staﬁ,-
full time staff and experienced students for all testing procedures.

+ Trained by RARC. Trained and supervised by-Animal Care Staff.

16  Search for Unnecessary Duplication and Alternatives to Potentially Painful / Distressful Procedures

16a 1. UNNECESSARY DUPLICATION
The Animal Welfare Act and USDA Animal Care Policy #12 require Pls to assure the Committee that you have

considered whether or not your proposed work unnecessarily duplicates existing knowledge. The USDA believes
that database searches remain the most effective and efficient method for demonstrating compliance with
the requirement to consider unnecessary duplication of research. To satisfy this requirement provide the

following information:
(hit "tab” in bottom right cell to add additional row)

. Frequency with
Electronic Years Date (MM/DD/YY} of t X
databases covered by most(recent sea?‘ch which srfarchis Keywords used for this search
are performe
searched search performed (e.q. monthly)
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-5-HTT Rhesus macaque infant

-ACTH Rhesus macaque infant

-Amygdala Rhesus macaque infant

-Behavioral inhibition Rhesus macague infant

-Central nucleus of the amygdala Rhesus macaque infant
-Cortiso! Rhesus macaque infant

-CRF 2 gene Rhesus macaqus Infant

-CSF CRH Rhesus macague infant

-CRH2 BSL NIH risk group Rhesus macaque infant
-Early development, Anxious temperament, Rhesus
macagque infant

-Early rearing condition, anxious temperament, Rhesus
macaque infant

-Emotion regulation Rhesus macaque infant

-Freezing behavior Rhesus macaque infant
-Heritability Rhesus macaque infant

-Histology Rhesus macaque infant brain

-HPA axis Rhesus macaque infant

-MRI! Rhesus macaque infant

-No eye contact Rhesus macaque infant

-Novel peer Rhesus macaque infant

| -Orbitofrontal cortex Rhesus macaque infant

-Positron Emission Tomography Rhesus macaque infant
-Peer rearing Rhesus Macaque infant

-Serotonin transporter Rhesus macaque infant

-Snake exposure Rhesus macaque infant

-Stress and anxiety in Rhesus macaque infant
-Temperament Rhesus macaque infant

Please provide a short narrative below of findings from your search. Ifyour research will duplicate existing
knowledge please state why this duplication is imperative to the attainment of scientific goals of the protocol.

1966-

Present 2/4/14 Quarterly

PubMed

Narrative 1:

While peer rearing has been extensively used and has been documented to increase responsivity to stress and
increase anxiety, no studies have examined the effects of this manipulation using state of the art imaging and
molecular methods to characterize the brain changes that underlie the well-documented and important behavioral
changes. By using in vivo functional and structural imaging to repeatedly assess the same animal over important
early developmental periods, we will characterize the developmental effects of this manipulation on brain
maturation. This will add important information fo the literature by addressing how early adversity in primates
influences neural systems underlying the childhood risk to develop anxiety and depression. By assessing
messenger RNA in the actual circuiry that underlies anxious temperament, we will be able, for the first time, io
identify novel chemical systems that mediate the development of this at-risk phenotype.

16a 2. Altef'natives to procedures that may cause MORE THAN MOMENTARY OR SLIGHT PAIN OR DISTRESS

There may be alternatives to procedures that cause more than momentary pain or distress and that will not interfere
with your research. Procedures that cause only momentary pain or distress are quick and minimally invasive, such
as simple injections or blood collections, and typically do not include procedures performed under anesthesia. Do
any procedures you have proposed cause more than momentary or slight pain or distress?

[ 1No
[ X] Yes

If YES, USDA Animal Care Policy #12 requires Pls to assure the Committee that alternatives to procedures that
cause more than momentary or slight pain or distress have been considered. To satisfy this requirement, the
USDA believes that database searches remain the most effective and efficient method for demonstrating
compliance with the requirement to consider alternatives to more than momentary painful / distressful
procedures. Note that alternatives that do not allow the attainment of scientific goals of the research are not

considered to be viable alternatives.

Use the keywords ‘refinement’ and ‘alternative’ in conjunction with each procedure that causes more than
momentary or slight pain or distress and species. Note that pain management for each of these procedures should
be addressed in Questions 18 and/or 27a and/or 29.
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(hit “tab” in battom right cell fo add additional row)

Electronic
databases
searched

Years covered by
search

Date (MM/DD/YY) of
most recent search
performed

Freguency with
which searches
are performed

Keywords used for this search (e.g. “procedure + species

+ refinement+ alternative”™)

{e.g. monthly)

PubMed

-CSF tap alternative Rhesus macaque

-CSF tap refinement Rhesus macaque

-Mother infant separation alternative Rhesus macaque
-Mother Infant separation refinement Rhesus macague
-No eye contact alternative Rhesus macaque

-No eye contact refinement Rhesus macaque

-Nursery rearing alternative Rhesus macaque
-Nursery rearing refinement Rhesus macaque

-Pain reduction alternative Rhesus macaque

-Pain reduction refinement Rhesus macaque

-Peer rearing alternative Rhesus macaque

-Peer rearing refinement Rhesus macaque

-Skin biopsy alternative Rhesus macaque

-Skin biopsy refinement Rhesus macaqgue

-Stress reduction alternative Rhesus macaque

-Siress reduction refinement Rhesus macaque

1966-Present 2/4/14 Quarterly

16b.

Please provide a short narrative below of findings from your search. Ifan alternative or refined
method was found, but cannot be used in your research, explain why this is the case.

Narrative 2:

We have searched alternatives to the procedures that cause more than momentary or slight pain or distress and
have found no articles that offer viable alternatives. The peer-rearing paradigm is necessary and is the least
stressful alternative to achieve a long-term change in anxious disposition (see Section 11a). CSF sampling is
necessary to measure brain chemicals in the developing animal that are relevant to anxiety. These measures will
be important from the standpoint of possibly developing translational diagnostic and/or treatment efficacy tests in
humans with anxiety. CSF is frequently sampled in patients with brain disorders as a m to assess

Sk,-.. e 1 in PR i

For further guidance on conducting searches visit: .
hito-/fawic.nal.usda.gov/nal_display/index.php?info_cenfer=3&tax level=18&tax subject=184

hito:fresearchquides.library.wisc.edu/animalalternatives

Occupational Health and Safety Considerations Radiation or biohazard material usage in animals: Inthe
table below, mark YES or NO for each category as it applies to this protocol. if YES, indicate the specific
matetrials in the right-hand column and show the status (approved or pending) of Biological Safety (OBS-2)
and/or Radiation Safety (39A) protocols.

Category Use?\(';‘s%zj)ecw If YES, list specific materials used
Recombinant DNA No
‘| Genetically altered No
materials
Infectious agents:
Bacteria No
Virus No
Prion No
Other No
Carcinogen or mutagen | No
Toxic agent No
Human-derived No
materials
Teratogens Yes |soflurane
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Other

Radioactive material Yes Fluorodeoxyglucose (18F or FDG)

Status of OBS-2 needed for this project. (Underline below OR check here): [ ] Notapplicable to this project.
PENDING APPROVED  Provide OBS-2 number if approved: SC12-166R

‘Status of 99-A needed for this project. (Underline below OR check here): [ ] Notapplicable to this project..
PENDING APPROVED  Provide 98-A number if approved: 0344-01

Special Precautions for Personnel: If you are using any agent that could be hazardous to humans or
animals, please provide any special precautions that should be followed by your lab personnel, animal
caretakers, veterinarians, maintenance and/or sanitation personnel, or anyone else entering the areas
where experiments are conducted or animals are housed. Include any special practices required for
handling of any animal or experimental waste, animal carcasses, and cages and caging materials. Consider
such requirements as masks or respirators, eye protection, lab coats, gloves, and disposal methods. Also
consider posting signage for special requirements on animal room doors and/or cages.

New employees are not permitted access to the animal areas without supervision until they have successiully
completed the following:
o RARC Animal User Course

Animal Handling Risk Questionnaire

Occupational Health enrollment and Occupation Health 101 course

Radiation Safety 101 course :

RARC species-specific courses: Primate Orientation & Primate Health and Procedures

Blocd-borne Pathogen Training course

Biosafety Training: 101, 104 & 201 courses

HIPAA fraining .

Herpes B Virus Information and Safety Qui

Working Safely with Nonhuman Primates video

AALAS Training video

Comply CA

0 0O 0O 0O OO0 00O

o Watch MRI Safety video
o Read-Standard Operating Procedures

Personnel are issued keys BF.1D ‘¢4rds for animal area access only after the above list is completed and are usually
accompanied by frained personnel. Animals are kept in facilities designed for housing of macaques. Sanitation .
procedures are performed by experienced personnel. All personne! entering animal areas must wear PPE
consisting of long-sleeved area-dedicated scrubs/coveralls, rubber boots or area dedicated shoes (with waterproof
disposabie shoe covers at the-, a hair cover, a standard surgical mask, two pairs of latex or nitrile gloves,
and a face shield. Safety glasses or goggles as well as a face shield are highly recommended at all times, but
required at times of high splash potential. Forearm protection (disposable lab coat or sleeves) is highly -
recommended when having direct contact with nonhuman primates. Potentially infectious nonhuman primate tissue
samples must be disposed of properly, per Office of Biological Safety training and recommendations. Syringes,
needles, and other sharp items are disposed of in biohazard sharps containers and any non-sharps which come
into contact with animal body fluids are disposed of in standard biohazard bags and autoclaved or.disposed of by
Madison Environmental Resources Inc. (MERI). All biological materials, including tissues and used culture media,
are handled as per BSL2 recommendations, and are discarded into biohazard bags and autoclaved or disposed of
by MERI: Potentially infectious nonhuman primate tissue samples are transparted in primary and secondary
leakproof containers that include enough absorbent material to contain the total volume of the sample. These
procedurss closely follow the-gSOP’s 2.13 (Sanitation of Animal Housing Areas), 5.01 (Protective Clothing),
5.05 (Proper Disposal of Biohazardous Waste: True Sharps, Potential Sharps and Non-Sharps) and 5.06
(Transporting Blood, Tissue and Specimen Samples from Nonhuman Primates) as they pertain to research staff.

For the teratogens listed in Q18b, staff will be notified of the potential hazards and staff that are pregnant will be
the substance. To' rofect worker héaith. a scavenger svstem will be

i to safely rerove waste dases (iSoflirarie).”A F/air filter canister of

aré within manufacturer’s specified limits.
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17.

After completion of the radiation safety course, the University Radiation Safety Committee will approve personnel {o
work with radioactive compounds. All personnel using radioactive tracers operate under procedures approved by
the UW Safety Department, and are monitored regularly for radiation exposure with badges and/or ring dosimeters.
These short-lived tracers decay to background levels quickly. Whenever possible, human exposure will be limited
by decreasing time of exposure and increasing distance from the radiation source. Areas where radiation is in use
will be-properly marked until background levels of radiation have been achieved by decay (usually overnight). To
determine that radiation his reftirned to background levels. a radiation survey meter (Geiger counter) will
bé used. Any contaminated materials will be isolated until the radiation has decayed to background levels before

being properly disposed of.

You must address Question 17 separately for each species.

Description of Proposed Experimental Design/Studies

In this section describe the animals’ roles in your experiments—that is, the treatments and procedures the
animals will receive outside of normal husbandry, from the first experimental manipulation to the final
outcome. This response should provide the Animal Care and Use Committee with a clear understanding of
what specifically happens sequentially to each animal or group of animals, and over what time period the
procedures occur, inciuding but not limited to: '

« definiions of all materials given to animals, including dosage range, routes, and frequency of administration;

= blood draw methods, sites, and % volume :

»  breeding procedures/methods, if this protocol is to cover an animal colony or herd;

» the expected sequence, frequency, and duration of procedures;

= brief description of any devices/implants animals will receive, surgical and nonsurgical;

the timing of any surgery within the experiment (do not repeat the surgical description you will provide in
Question 28a);

method, frequency, volumes, and numbers of biological samples taken;

experimental diets;

use of toxic agents, bichazardous materials, or radioactive materials (list in Question 16b);

social or environmental manipulation;

» methods of antibody production.

Study Overview
Animals will be studied using social and environmental manipulation. Animals will be placed in 2 groups

: mother
reared subjects and surrogate/peer reared ;

votnel ixearing -

Animals that are mother reared will remain with their mother until approximately 6 months (180 days) of age. While
housed with their mothers, they will be briefly separated from their mothers befefe-a-nyfgﬁestlng procedures (see
Section 17b, Chemical Restraint of Mothers and Hand Catching of Infants during Infant Separation). Mother reared
infants will be weaned from their dams at approximately 6 months (180 days) of age and relocated in the general
colony where they will be pair housed with another mother re: j ractely-6-months-




Surrogate/peer Rearing
Animals that are surrogate/peer reared will be removed from mothers on day 1 of life and reared in the_

SOP 1.16 (Nursery-Rearing Procedure). All normal

nursery using a method that is closely aligned with the
ing, moving, documentation, etc) will be

daily husbandry practices in the nursery (feeding, weighing, cle
“caw?aﬁa researoh-claftwiltbe-

. that'ourbroe o Ruirsen.andifeub o are i ine-with B -.:sonrearing practices: From the
first day of life to approximately 21-42 da animals will be singly housed in the incubator. The 21-42 days
bV themselves in the incubator is consistént with practices af other primate facilities (California National
Primate Center: Romineck, 2009; Romneck 2011, Capitanio; 2005; and thé Natictial Ihs‘ﬁfi'ltéS' of Health:
Déttmer. 2008; BArr. 2004: Spinelll; 2009) arid is retuired in ordér to Specifically monifor each anital’s food
intake and ouiputand fo dllow more consistent incubator temperaturé control until animals are ableé fo
the ulats themselves: While in the incubator, an upright,. mobile surrogate covered with a soft material

ys of age,

AL L EAA

; Hor will be provided for the animal. The temperature of the
ad, so the surrogate will be warm.. During this period, they will be fed
OP 1.16 (Nutséry-Reaririq Proceduie):the-ap iate amouR

i Al oraare-stai-thy ap-pe-welghes At appfoximately 21-42 days of age, ke
animals will be moved into standard caging within the nursery and socially housed with another surrogate/peer
reared animal. While socially housed in standard caging in the nursery, the feeding schedule of the youngest animal

iaff recomiiendaliont At approximately 90-1 50 days | existing partner will be relocated
from the ery 1o the general colony together. The animals will remain pair housed with thelr existing partner
until they are re-paired and re-housed with novel surrogate/peer reared animals at approximately 6 months (180
daisi of age. The ho § relocation schedule of the youngest animal will be followed. Priorto relocation,

veterinary and behavioral management X fi B =< staff wil

determi




any infllierices of separation oF other co

staff will make décisions Fégardin

for the development of anxiety.

Testing Seguence:

From 1 — 14 weeks, animals will undergo up to 3 PET and up to 3 MRl scans. The PET scan is paired with the
Human Intruder behavioral assessment during the FDG uptake period and blood sampling (PET scan paradigm).
Animals will receive a PET scan at 1 — 2 weeks and a MRI at 2 — 3 weeks; a PET scan at approximately 8 weeks
and a MRI at approximately 7 weeks; a PET scan at approximately 12 weeks and a MR| at approximately 13
weeks. These scans will be done within a + 5 day window from the stated time point, depending on vet staff
availability and scheduling issues related to the scanner. No animal will be scanned earfier than 1 week of age.
The repeated assessments over this time period are necessary because of the rapid developments in brain and
behavior that ocour during this critical period. The first set of scans (PET scan paradigm and MRI) will capture the
earliest period of postnatal brain development. The time point for the second set of scans was selected because
we, and others, have demonstrated that this time is associated with'the beginning of the ability to immaturely
respond to threat. The last time point for scanning during the first 14 weeks of life was selected because, by this
time, infants have developed the ability to adaptively regulate thelr fear related behaviors in relation to changing
contexts and have developed the capacity to perform prefrontal cognitive functions. We believe that the maturation
of prefrontal cortical circuitry associated with executive function is also critical for adaptive regulation of anxiety.

From approximately 15 ~ 23 weeks, animals will be tested in the Human Intruder paradigm and blood will be
sampled immediately following the test. On a different week during this time interval, CSF and a baseline blood
sample will be obtained. A baseline sample is a blood sample collected from a monkey in a nonstressful state.
Baseline blood draws are typically collected prior to a testing procedure (never following a testing procedure) or on
a day with no other procedures.

At approximately 24 weeks, animals will undergo a PET scan paradigm. At approximately 25 weeks, animals will
undergo a MRI scan. This time point was selected because it will allow us to understand the extent to which early
brain function, in relation to individual differences in anxiety, are stable during the first half of the first year of life.
This age in the monkey is analogous to a critical period in human development. The maturation of brain and
behavior in monkeys of this age is equivalent to that occurring in human children at the age when they express
stranger anxiety. It is also an important age from the standpoint of white matter fract development between regions
of the brain involved in the regulation of emotion and anxiety.

From approximately 28 — 36 weeks, animals and their cage mates will be rated for social behavior on 2 occasions,
with at least one week between tests.

From approximately 37 — 51 weeks, animals will be exposed to 3 different paradigms. During this period, animals
will undergo the snake exposure test one time. Animals will be exposed to a novel conspecific on 2 occasions with
at least one week between tests. The same conspecific will be used for both tests. Animals will be exposed fo a
playroom with their cage mate on 2 occasions, with at least 1 week between tests. All tests will be conducted on
different weeks and, in total, animals will only be tested during 5 weeks of this 14 week period.

At approximately one year of age, animals will undergo a PET scan paradigm and approximately one week later will
undergo a MRI scan. This time point is critical because it will allow us to assess brain function at an age thatis
similar to human toddlers. In human children, toddlers can be assessed to establish whether they exhibit the
behaviors associated with the at-risk phenotype that we are interested in. Additionally, it is critical to collect brain
data at this point to understand stability throughout the first year of development and for the subsequent analysis of
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the postmortem data. The scans will be used to direct brain sampling and to interpret mRNA findings as they relate
to individual differences in brain function in the circuit that underlies anxiety.

From approximately 52-78 weeks, animals will be tested in the Human Intruder paradigm and blood will be sampled

immediately following the test. Ona

be obtained.

Animals will undergo skin punch biopsies (procedure descri
skin samples will be collected from each individual animal.

culture, it may be necessary to repeat the biopsy procedure up to 3 times.

Animals will be euthanized for tissue collection following final testing.

different week during this time interval, CSF and a baseline blood sample will

bed in Q28a) no earlier than 4 months of age. Up to 2
If skin biopsies do not produce enough cells for the cell

Due to the poésibility of animal health or technical issues, animals may need to be retested. Situations in which a

procedure may need to be repeated i
from testing due to persistent fighting and/or
corresponding Specific Methods section belo

and the minimum interval between tests should animals need to be retested.

Surrogale/ipest
Reared (n=20}

Birth: tnfant removed from Dam day ¢ of lfe. Singly
housed In Incubatar,

&6 woeks (2-42 days): Palr house in stendard
caging within nursery with another surrogate/pear
reared animal,

95 manths {80~150 fays): Relooate animal,
with existing cagemale, 1o geasral colony.

&months (180 days): Palr house In general
colony with & novel surrogatelpeer reared
animal,

Foilowling final testing: (n=20} surrogatelpeet
reared animals wilt be euthanized for tissue
caliection.
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nclude: animal in need of veterinary attention, animal needs to be removed
wounding, equipment failure, or poor scan quality. Please.see
w for detailed information regarding the maximum frequency of testing

Wother Beared
(=200}

Birth: Infant remaias with Dam.

6 months: Wean from Ctam. Pair house in general
colany with anather mother reared animatl,

Following final testing: {n=20) mothar reared
animals wilt be ewthanized for tissug collection.



Specific methods:

Chemical Restraint of Mothers and Hand Catching of Infants for Infant Separation

Mothers housed with their infants may be anesthetized for infant separation (up to 20 milligrams/kilogram Ketamine
HCL, intramuscularly) on the day of infant testing. Once the mother is anesthetized, the infant will be hand caught
and placed in a transport cage. Per veterinary recommendation, anesthetizing the mother ensures the safety of
mother and infant, as well as research staff during removal of the infant for testing.

Human Intruder Paradigm
This test s used fo assess the defensive behavioral responses when an animal is alone and in the presence of a

human. To accomplish this, an animal will be transported to a test room and placed in a large mesh test cage. The
animal remains alone or a human enters the test room and makes or avoids eye contact with the subject,
depending on the experimental condition (as described in Kalin et al, 1989). Behavior will be observed and
encoded by research staff via live closed circuit video monitoring for a pre-defined test period of 20-80 minutes.
Our group developed and introduced the Human Infruder Paradigm and we have exiensively examined different
modifications of the paradigm and durations of exposure to the intruder. Our data demonstrate that the duration
used in this study optimally activates the brain regions of inferest. Typically, prior to PET imaging, animals undergo
a modification of the Human Infruder paradigm during FDG uptake (see Positron Emission Tomography [PET]
imaging section below) in which a human enters the room and presents their profile to the animal (No Eye Contact
or NEC condition) for approximately 30 minutes. During this time, behavior is observed and encoded via live closed
circuit video monitors. At other times, animals will receive the unmodified Human Infruder paradigm in which the
animal is alone (Alone or AL condition) in the test cage, immediately followed by a human entering the room and
presenting their profile to the animal. Following NEC, the human intruder leaves the room for approximately 3
minutes, then re-enters the room and makes eye contact with the animal (Stare or ST condition). The ST condition
is followed by another AL condition. During all of these approximately 10 minute testing periods behavior is
observed and encoded via live closed circuit video monitoring. The order and duration of conditions in the paradigm
may be modified if data suggests it would be more effective. For animals under 2 months of age, veterinary staff
will be consulted regarding the use of a towel, heating pad or heated water pad covered with a towel, placed on the
floor of the test cage if there are concerns regarding body temperature. Animals may be tested in the Human
Intruder paradigm no more than once a week. Although animals are scheduled to be tested on 7 occasions, they
may be tested up to 9 times per year.

Observation of Social Behavior in Test Cage and/or Playroom
Subjects and their cage mates will be transported to a test room and placed in a large mesh double cage for

observation and encoding of behaviors for 30-120 minutes. Animals may be tested with their cage mates on 2
occasions, with at least one week between tests. Although animals are scheduled to be tested on 2 occasions, they

may be tested up to 4 times per year.

Animals will be transported to a playroom, with their cage mate, for observation and encoding of behaviors for 30-
120 minutes. This test will be done to understand potential alterations in social and individual behavior when
subjects are placed in a large novel environment that contains novel objects. More complex novel spaces and
objects are likely to reveal more subtle behavioral effects. In contrast, the conspecific test described below is
focused on understanding potential alterations in dyadic behavior when animals are confronted with a novel
conspecific animal. In the extremely unliikely event that animals engage in persistent fighting or wounding, the

ill § eparate | ill be consulted. Some minor agdression is
Iy paired.dnimals " Thes or aggression botifs do riot
resulf in wolnding and usially concliide quickly orice hidtarchV is establishéd. The playroom is an
8'x8'x6'10" room with solid walls and a window on one side for behavioral observations. Animals may be tested in
the playroom with their cage mate on 2 occasions, with at least one week between tests. Although animals are
scheduled to be tested on 2 occasions, they may be tested up to 4 times per year.

Response to Conspecifics Test

This test will be performed to understand potential alterations in dyadic social behavior when experimental monkeys
are confronted with a novel conspecific animal, Subjects will be introduced to a novel conspecific monkey in a large
mesh double cage in a test room to evaluate behavior during social interaction for approximately 30 minutes.
During the time spent with a novel conspecific, individual and interactive behavioral data will be obtained and
encoded for both animals by research staff via live closed circuit video monitoring. The experimental animal will be
the focal animal for obtaining and encoding behavior, but any interactive behavior between it and the novel
conspecific animal will be encoded as well. In the unlikely event that animals engage in persistent fighting or
wounding, the research staff will immediately separate them and veterinary staff will be consulted. Some minor
aggression is expected when néwly paired animals are estaplishirid dominance. These minoF dggression
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bouts do not result in wounding and 'usuallz conclude quickly once hierarchi/ is established. Two tests will

be performed with the same *novel” conspecific, at least one week apart, to examine the extent to which the subject
habituates. ’

Prior to the experiment, the novel conspecific animals used as stimuli will be pre-exposed to 4 new animals on 4
differsnt occasions, each for approximately 30 minutes. This ensures that, at the time of the experiment, they will
have had experience with new animals. See Question 9a for the source of all animals and Question 8¢ for the
guidelines of animal selection. Novel conspecific animals may be tested in the paradigm with expetimental subjects
for up to 180 minutes per day, no more than 3 days per week.

Experimental animals may be tested in the paradigm two times for ep-6-480 gpproximately 30 minutes per day, at
least one week apart. Although animals are scheduled to be tested on 2 occasions, they may be tested upto 4

times per year.

Snake Exposure Test ,
Subjects’ food preference will be established prior to introduction to-the snake exposure test. To accomplish this,

an animal will be moved to a test room and placed in a small primate cage with 5 mesh sides and 1 side with bars
(to allow an animal 1o retrieve rewards) that is connected to the Wisconsin General Testing Apparatus (WGTA).
The animal will be presented assorted food items on top of a clear plastic box. To establish a clear food reward
preference, Tthe order and fime it takes o refrisve food items and the amount taken will be recorded. Food
itama faken the giitckest and most ofter will bé designated as ah animal’s preferred choice. The food
preference procedure will continue until the animal has established a clear preference for at least two food items.
Once a food preference has been established, the animal will progress to habituation to task training. During this

_ procedure, the animal will be placed in the test apparatus and-trained to reach for their preferred food items during a
mock test session. This training will continue until the animal appears comfortable and reaches for the preferred
food items greater than 70% of the time. Food preference and habituation to task training may last from 30-80
minutes/day, for up to 14 days.

During the shake exposure test, animals will be placed in the small primate cage in a test room. The testing
apparatus will be placed in front of the cage and the animals will be presented with their most preferred food items
placed on top of a clear plastic box that contains a stimulus such as a live snake, rubber snake, roll of tape or
nothing. Our previous work has shown that each of these items elicits a response in primates, with the live snaks
eliciting the most refiable and robust fear response (Nelson, Shelton, Kalin, 2003). The items that are not fearful or
those that elicit lesser responses are included as comparison and control measures to quantitate the magnitude of
the animals’ response to the live snake. Each stimulus item will be presented for no more than three minutes at one
time and latency to reach for each food item will be recorded. The snake exposure test may last from 30-80
minutes/day. Although animals are scheduled to be tested on 1 occasion, they may be tested up to 2 times per

year.

The shake will be housed in a 30" x 12" x 12" 20 galion or larger terrarium with arfificial grass covering the floor,
keptinrm -of- A heat lamp will be placed on one side of the terrarium fo create a heat gradient, allowing
the animal to regulate its body temperature. The temperature on the side with the heat lamp will be 80-88° F and
the cool side will be maintained at 70-75° F. A hide box will be provided an both the cool and warm sides of the
terrarium. Water will be provided ad libitum. Research staff will feed the snake once a week with a frozen mouse

that has been thawed. The terrarium will be cleaned every 2 weeks and debris will be removed as necessary. [f
health issues arise, the snake will be taken to the University of Wisconsindor

assessment.

Blood and CSF Sampling
Blood and CSF will be sampled to assess the pituitary-adrenal components of anxious temperament. These

include plasma levels of cortisol and CSF levels of corticotrophin releasing hormone. While hair samples can be
used to assess cortisol concenirations, this method does not answer the qusstions of interest In this study, which
require a cortisol measure that reflects an animal’s state at baseline prior fo testing and following testing
procedures. Hair cortisol measures are a reflection of long-term corfisol exposure and do not allow for the more
refined understanding of the physiological function and response of the hypothalamic-pituitary-adrenal (HPA) axis..

Blood will be sampled immediately prior to PET imaging, after the Human Intruder paradigm, and at baseline.
Blood may also be collecféd prior to. or immediately following; MR imaging: Blood samples will be obtained
using a vacutainer system or needle and syringe via femoral or saphenous venipuncture using a tabletop restraint,
manual restraint, or chemical restraint (up to 20 mg/kg Ketamine HCL may be given intramuscularly, or an
alfernative anesthefic in consultation with a veterinarian). Pressure will be used o assure hemostasis following
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the draw. The blood volume sampled will be in accordance with current RARC guidelines, which is the same as the
blood volume guidelines in thehSOP 4.01 (Blood Sampling). These guidelines currently state that up to
10% of blood volume may be collected at one time and up to 20% of blood volume may be collected in any 30-day

period.

While it is not our intent to sample at maximal levels, if this does occur, animals being sampled at maximal levels
will be assessed by veterinary staff to determine any need for fluid replacement therapy, clinical monitoring and
periodic complete blood counts (CBC). The CBC will be available to the veterinary staff for evaluation, and they will
determine the need for further monitoring and/or iron supplementation.

In conjunction with blood sampling procedures, cisternal CSF (1-6 milliliters) may be obtained. For animals less
than 8 months of age, up to 2 milliliters of cisternal CSF may be obtained. CSF sampling will be accomplished by
anesthetizing the animal with up to 20 mg/kg Ketamine administered intramuscularly, or an alfernative anesthetic
in constiltation with & veterinarian; shaving and prepping the site with alcohol, or other disinfection solution made
for this purpose, and positioning in the lateral decubitus or ventral recumbent posture. The sample will be obtained
by percutaneous puncture of the cisterna magna by a sterilely-gloved personnel who will pass a 21-26 gauge
needle (oF neédie datiqe recommended by veterinary staff) directly through the skin over the center of the
atlanto-occipital (AO) joint and into the sub-arachnoid space. If needed, a supplemental dose of 4p-te-20-Fs
{up £6 20 mig/ky [ or tip to 10 rig/kg 1V): of an’alternative anesthetic iri consultation wi
2h will be administered; intartisctlarly o0 Fa g intrd EGSES icted by

After CSF collection, an months of ege and older w
(2-5 mg/kg), or alternative analgesic in consultation with a veterinarian.” For animals less than 8 months of age,
veterinary staff may administer ketoprofen (2-5 mg/kg, inframuscularly), or an alternative analgesic, if they observe
signs of discomfort. Although animals are scheduled to be sampled on 2 occasions, they may be sampled up to 4
times per year with at least one week between samples.

Positron Emission Tomography (PET) Imaging

PET will be used to monitor changes in brain areas associated with emotional processing, specifically, the circuitry
that underlies anxiety and depressive disorders. We will use a PET procedure to image the brain's metabolic
response to exposure to one or more conditions of the Human Intruder Paradigm.

rémovedian ;
expected harmful effects and are commonly used in human PET studies. After injection of the tracer, animals will
be transported to a test room and placed in a large mesh test cage. Their behavioral response to being alone in the
test cage or in the presence of a human making or avoiding eye contact (Human Intruder paradigm) will be
observed and encoded during the tracer's approximately 30 minute uptake period. Veterinary staff will be consulted
regarding the use of a towel, heating pad or heated water pad covered with a towel, placed on the floor of the test
cage if there are concerns regarding body temperature. Following this behavioral festing, animals will be
Ketamine HCL administered intramuscularly;‘or an'alternativé
o the scanner, énd fo
nsfer. When scanning at

conireliéd; For some young animals (typically under 8 months of age), a rolled up towel may be placed in the
transport. Heated water bottles covered with towels may also be placed in the transport to help maintain body
temperature.
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For PET imaging of all animals, atropine sulfate (0.01 - 0.3 mg/kg inframuscularly or subcutaneously) may be given
to depress salivary secretion, ketoprofen (2-5 milligrams/kilogram intramuscularly) may be given and Cetacaine
spray or another topical anesthetic may be used fo aid the intubation process. During the scans, all animals will be
fitted with an endotracheal tube, induced with 5% or less isoflurane anesthesia, and typically maintained on less
than 3% isoflurane. Heartrate, respiration and oxygen saturation will be monitored continuously and recorded
every 15 minutes throughout the procedure. Body temperature will be maintained with a warm air blanket and will
be measured and recorded before and after imaging procedures. In addition to the warm air blanket, heated water
bottles, heated water pads and/or towels may be used to maintain body temperature during imaging. An indwelling
catheter may be placed, with preference given to the saphenous vein, before, during or after the scanning
procedure. Warm saline (0.9% NaCl), Plasmalyte, lactated Ringer's or other isotonic fluid (approved by a
veterinarian) may be administered (subcutaneously or infravenously) before, during or after imaging procedures to
maintain hydration. Animals will be monitored continuously until they are able to lift their own head, then they will be
monitored at least every 15 minutes until they are sitting up, after which they will be monitored every 30 minutes

unti! fully recovered.

For PET imaging of animals less than 8 months of age, veterinary staff will perform all preparation, maintenance
and monitoring of PET procedures. Glucose will be monitored and recorded before and after the scanning
procedure, and at intervals during the scanning procedure if recommended by veterinary staff. Because veterinary
staff will attend and directly supervise these procedures for animals of this age group, the veterinary staff will decide
whether or not to administer supplemental dexirose (alone or mixed with an isofonic fiuid) if necessary before,
during or after the imaging procedure.

Although animals are scheduled to have 5 scans during the first year, animals may undergo up to 7 PET scans per
_ year with at least one week between scans. Each PET scan will last approximately 60-240 minutes.

Magnetic Resonance [maging (MRI

MRI scans are performed to understand the structure of the gray and white matter of the brain as it is related to
anxlety and depressivé disorders. The scans are commonly used in humans and give detailed images of the
anatomy of the key brain regions underlying anxiety as well as the structures connecting these key brain regions.

The animals will be transported to the MRI suite in a primary fransport cage within a rigid, opague secondary leak
proof container with or without a small window for animal observation, using a van that s dedicated to animal
transport, is sanitizable, and is temperature controlled. For some young animals (typically under 8 months of age),
a rolled up towel may be placed in the transport. Heated water bottles covered with towels may also be placed in
the fransport to help maintain body temperature.

Under our G00181 protocol, we established and confirmed methods for imaging young monkeys soon after birth.
Working with veterinary staff, the parameters for anesthesia, glucose and body temperature maintenance have
been established. Optimization of scanning parameters was also a focus and resulted in our ability to acquire high
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quality images. For animals less than 8 months of age, veterinary staff will perform all preparation, maintenance
and monitoring of MRI procedures. Animals will be initially anesthetized with up to 20 milligrams/kilogram dose of
Ketamine HCL intramuscularly to aliow for safe transfer of the animal to the scanner. Atropine sulfate (0.01-0.3
milligrams/kilogram) may be given, ketoprofen (2-5 milligrams/kilogram intramuscularly) may be given and
Cetacaine spray or another topical anesthetic may be used to aid the intubation process. During the scans, animals
will be fitted with an endotracheal tube, induced with 5% or less isoflurane anesthesia, and typically maintained on
less than 3% isoflurane. Heart rate, respiration and oxygen saturation will be monitored continuously and recorded
every 15 minutes throughout the procedure. Body temperature will be measured and recordéd before and after
imaging. Heated water bottles and/or towels may be used to maintain body temperature during imaging. An
indwelling catheter may be placed, with preference given to the saphenous vein, before, during or after the
scanning procedure. Warm saline (0.9% NaCl), Plasmalyte, lactated Ringer's or other isotonic fluid (approved by a
veterinarian) may be administered (subcutaneously or intravenously) before, during or after imaging procedures fo
maintain hydration. Glucose will be monitored and recorded before and after the scanning procedure, and at
intervals during the scanning procedure if recommended by veterinary staff. Because veterinary staff will attend
and directly supervise these procedures for animals of this age group, the veterinary staff will decide whether fo
administer supplemental dextrose (alone or mixed with an isotonic fluid) if necessary before, during or after the
imaging procedure. Animals'will be removed from the scanner and monitored uniil they can be safely transported.
Animals will be monitored continuously until they are able to iift their own head, then they will be mionitored at least
every 15 minutes until they are sitting up, after which they will be monitored every 30 minutes until fully recovered.

ing of anitals 8 hibhths of agé and older: animals will be chemically I ned with Ketarine
qrams/kilogram given intraimusc ). Which will be répéated as needed approximatel

#h% initial dose of anesthesia takes effect. the animial will be transported to the MRI suite and scarined for
approximately two hoursi No aniial will Feteive mors thar 40 milligrams/kilogram Kefamirie HCL ina
§ i T s nle ro b --a‘ve ,.a< i ., U . a1 PR e N IR T GRERT ‘.

aliicose will ot bé moniforad ifi‘anirmals 8 months'of agéand over.

Al"though animals are scheduled fo have 5 scans, animals may undergo ub to 7 MRI scans per year with at least
one week between scans. MRI scanning will [ast approximately 60-240 minutes.

Histology :
All 40 experimental animals will be euthanized for tissue collection. [t is necessary to collect brain tissue to

understand the molecular alterations associated with the early environmental experiences as it relates to
maladaptive anxiety. It is also important to analyze changes to morphology of key peripheral organs to understand
the relation between impacts on brain development and hormonal/physioiogical mechanisms by which these effects
may be mediated. In all animals, tissue will be collected and flash frozen for analysis of RNAs and methylation of
DNA and histones. This will allow for an optimal sample size for understanding differences in RNA expression and
methylation patterns. To optimize the use of tissue, some of the sections may be fixed after brain tissue is sampled
for the above analyses. Post fixation will allow for further analyses with immunostaining methods primarily focused

on markers of cell types and neuroplasticity.

All compounds given to living animals, including FDG, will be pharmaceutical grade.

22



18.

Do any animals undergo any type of restraint beyond normal housing methods? (examples of non-normatl
housing include metabolic crates and restraint chairs). Underline one: YES NO

If YES, describe the method, length of restraint, and justification for such restraint. If the design of the
study requires continuous restraint for longer than 12 hours without the opportunity for exercise, be sure
the justification addresses need for such an extended period and include the maximum length of time the
animals will be restrained. Include any plans for providing additional enrichment and any steps taken fo
avoid physical discomfort during the restraint. If you are unsure whether or not your proposed methods are
considered restraint, contact your Attending Veterinarian.

Conscious animals will be restrained in a tabletop restraint device (considered normal husbandry method) or
manually restrained for some procedures such as blood sampling, injections and shaving. Animals af the

are acclimated to this device from the time they are infants. The animals wili spend no more than a few minutes
being restrained for any one procedure. When using a tabletop restraint, the animal will be transported from its
home cage in a transport cage, and allowed to enter the restraint device. The gate will be adjusted to hold the
animal firmly, yet comfortably, and released as soon as the procedure is completed, thereby eliminating the need
for anesthesia, When using manual restraint, animals will be gently removed from their cage or transport cage and
their arms and legs carefully grasped and held while the procedure is performed. This eliminates the need for
anesthesia and is the most efficient restraint method for animals that are too small for the tabletop restraint device.

Are any animals subjected to fluid or food restriction or regulation? Underling one: YES NO
If YES, discuss type and length of restriction, the expected consequences of restriction on the animals’
health and well-being, and justification for such restrictions.

For the subjects’ safety and per the recommendations of veterinary staff to prevent aspiration, food will be restricted
before the administration of anesthesia for imaging scans. For animals 8 months of age and over, solid food will be
restricted at least 5 hours before the onset of experimental scanning procedures and for no more than 24 hours.
This is consistent with the BB SOP 1.11 (Food Deprivation). Because these techniques are being developed
for animals under 8 months of age, veterinary staff will work to determine the safest, most effective methods of food
restriction for animals of this age. If housed with mother, animals will be allowed to nurse until removal for
procedures, The mother’s food will be restricted at least 5 hours, but no longer than 12 hours, before administration
of anesthesia to the infant for imaging scans to ensure the infant does not ingest solid food. For animals fiving in

_the nursery, solid food will be restricted at least 5 hours and formula at least 2 hours before administration of

anesthesia for imaging. For infants under 8 months of age, solid food or formula will not be restricted for more than
12 hours. No adverse consequences are expected from this restriction.

Will any animals require nonstandard husbandry or housing exemption (e.g. exercise exemption, modified
light cycle, extended cage cleaning periods, nonstandard cage type or size, etc.)? Underline one: YES NOC
If YES, indicate the type of nonstandard husbandry required and scientific justification for these practices.

Please see Q35a for details.

Will animals be subjected to more than momentary or slight pain or discomfort as a result of the
experimental or other study-related procedures? Underline one: YES NO

If YES describe the analgesics you will provide. Include drug names (generic preferred), dosages, route of
administration, nursing care, mechanical devices, etc.

NOTE: If all experimental or other study-related procedures are terminal and therefore performed only on

anesthetized animals, type an X between the brackets: [ ]

in the unlikely event that our young surrogate/peer reared animals develop self-aggression, veterinary and
behavioral management staff will be consulted and appropriate interventions, such as daily surveillance, behavioral
assessment, extra enrichment, relocation, or re-pairing of animals, will be instituted. If the animal does not respond
to these interventions, pharmacotherapy will be instituted at the discretion of veterinary staff. Specific
pharmacological agents and doses will be case dependent and decided upon by the veterinary staff. If the animal
does not respond to these interventions, in extreme and very rare cases, veterinary staff will consider euthanasia.
There are also concerns that surrogate/peer reared animals may be more susceptible to diarrheal llinesses. As with
all animals, we will monitor closely for health status and veterinary staff will be consulted regarding any concerns.

When infants are permanently removed from their mothers, animal care, behavioral and veterinary staff will be
notified fo assess the effect of infant removal on the mother. Care will be provided at their discretion if necessary.
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19.

20.

21.

Post CSF tap pain management
After CSF collection, animals 8 months of age and older will receive at least one intramuscular dose of ketoprofen

(2-5 mglkg), or an alternative analgesic in consultation with a veterinarian, o relieve any possible inflammation. For
animals less than 8 months of age, veterinary staff may administer ketoprofen (2-5 mg/kg, intramuscularly}, or an
alternative analgesic In consultation with a veterinarian, if they observe signs of discomfort.

Post skin biopsy pain management ‘
Animals undergoing skin biopsies will receive one dose of a petioperative analgesic (0.01 - 0.03 mg/kg

buprenorphine administered IM, 2-5 mg/kg ketoprofen administered IM) or an alternative as recommended by a
veterinarian, with additional doses given only as directed by a veterinarian if unanticipated pain is observed after the

procedure.

The snake will oﬁly be subject to routine handling, which does not constitute more than momentary or slight pain or
discomfort. It will only be used as a stimulus. When used as a stimulus in the Snake Exposure test, there will be a

protective barrier between the snake and the morkey.

Describe how frequently animals will be monitored to ensure they are not experiencing pain or discomfort
from your procedures or any unanticipated illness or injury not necessarily directly related fo your
research. Describe the criteria or clinical signs (e.g. ruffed fur, hunched posture) that you will use to
determine when euthanasia will be performed in these cases.

Post-anesthesia monitoring procedure will be specific to the anesthesia given. Animals that require injectable
anesthesia will be monitored at least every 15 miniutes until they are awake and sitting up, after that they will be
monitored every 30 minutes until fully recovered. Animals that require Isoflurane anesthesia will be monitored
continuausly until they are able to lift their own head, then they will be monitored at least every 15 minutes until they
are sitting up, after which they will be monitored every 30 minutes until fully recovered. Animals that are housed
with their mother will not be returned to their mother until they recover muscle tension in their limbs and are able to
grasp. After returning to their mother, animals will be continuously monitored until the mother picks up and holds
the infant. .

As part of normal animal husbandry, the _has a comprehensive monitoring system which encompasses
checking fecal material, food intake, behavior, weight, and general appearance, as well as any signs of injury. All
animals are observed a minimum of twice per day, but usually more frequently. In the case of illness or injury, the
veterinarians will decide if the animal must be euthanized.

The snake will be monitored at least once daily for signs of iliness. If health issues arise, the snake will be taken to
the University of Wiscaonsin or assessment.

Describe the specific criteria for termination of animals if experiments could induce chronic disease,
tumors or radiation sickness. These criteria should be described in terms of tumor size, specific animal
characteristics or behaviors, weight loss changes, observed clinical signs, etc.

NOTE: If experiments are not expected fo induce these conditions, please type an X between the brackets:
[ X] Chronic disease, fumors or radiation sickness are not anticipated.

None of these are expected.

Desciibe the methods of euthanasia used, including drugs, dosage, and any sedation. Consult the 2007
Report of the American Veterinary Medical Association (AVMA) Guidelines on Euthanasia
(www.avma.org/resources/ euthanasta.pdf) or your school's Attending Veterinarian for appropriate
euthanasia methods. Even if euthanasia of animals Is not part of this project, complete this Question for

cases of unanticipated illness or injury.

NOTE: In general, physical methods (cervical dislocation, decapltation) are recommended for use only after other acceptable
means have been excluded, in sedated or unconscious animals when practical, when scientifically or clinically justified, and with
Animal Care and Use Committee approval. Physical methods without pre-anesthesia require scientific justification and
dascription of the training of personnel who will perform it.

Under the supervision of a veterinarian and pathologist the primates will initially be anesthetized using at least 15
milligram/kilogram of Ketamine HCL intramuscularly. They will then be humanely euthanized with an intravenous
overdose of at least 50 milligrams/kilogram sodium pentobarbital, or equivalent as approved by a clinical
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veterinarian. Death will be defined by stoppage of the heart as described by a qualified and experienced person
using a stethoscope to monitor heart sounds from the chest area, as well as all other vital signs, which can be
monitored by observation. These are standard methods of euthanization and are consistent with the
recommendations of the Panel on Euthanasia of the American Vetsrinary Medical Association.

For all animals, tissue will be collected without perfusion and flash frozen. We and others have used this method for
successful analyses of RNA expression and DNA methylation. The major focus will be the measurement of RNA
and methylation of histones and DNA, Some samples of tissue will be post fixed for immunostaining procedures
focusing on identifying and guantifving quantiating cell types as well as markers of neuroplasticity.

If it becomes necessary, the snake will be euthanized by a method approved by a UW Research Animal
Veterinarian. Death will be confirmed by the absence of a heartbeat and lack of neurological activity.

22 If the animals are not euthanized at the end of the study, what will happen to them? Include descriptions of
transfer of animals to other approved animal care and use protocols, or return of animals to managed
colonies or herds.

Only experimental animals (n=20 mother reared animals, n=20 surrogate/peer reared animals) will be euthanized at
the end of the study. Animals that are not euthanized (mothers of all experimental subjects, animals used only as

cage mates, stimulus animals, and any animals that need to be dropped from the study) will be returned o the
UW Madison primate colony.

The snake will not be euthanized at the end of the study, and will remain housed in [ElIER™ N

23. Could any animals or animal products involved in these studies possibly be consumed by humans?
Underline one: YES NO
If YES, list any drugs to be given to the animals and the recommended withdrawal {imes before safe

consumption:

[NVESTIGATOR SIGNATURE:

To the best of my knowledge, | certify that the information provided in this Animal Care and Use Protocol is complete and
accurate. | understand that approval must be renewed annually, that every third year the ACUC must perform a new
review of my protocol, and that | might be required to complete a newer version of the Animal Care and Use Protocol and
provide additional information at the time of the triennial review.

| also understand that ACUC approval must be obtained by an amendment tg this protocol before I

»  Use additional animal species, increase the number of animals used, or increase the number of procedures
performed on individual animals; .

= Change procedures in any way that might be considered a significant departure from the written protocol;

»  Perform additional procedures not described in this Animal Care and Use Protocol;

= Allow other investigators to use these animals on other protocols, or use these animals on another of my ACUC-
approved protocols.

| further certify that: )

= No personnel will perform any animal procedures until they have been approved by the ACUC, via RARC. When new
or additional personnel become involved in these studies, [ will submit their qualifications, training, and experience to
the ACUC and seek ACUC approval before they are involved in animal siudies; ,

= | will ensure that all personnel are enrolled in an institutional Occupational Health and Safety Program prior to their
contact with animals, or have declined in writing to participate, if allowed by local policy;

= | will provide my after-hours telephone numbers to the animal care staff in case of emergency.

I plan to follow the provisions for the care, use and treatment of animals found in the NIH "Guide for the Care and Use of
Laboratory Animals,” or the "Guide for the Care and Use of Agricultural Animals in Agricultural Research and Teaching". |
assure that these procedures do not unnecessarily duplicate previous experiments.

Signature of PRINCIPAL INVESTIGATOR/PROJECT DIRECTOR:

(A signature is required for submission. Either print, sign, and fax this page to 265-8040 with a cover sheet that identifies you/your
protocol clearly, or paste an image of your handwritien signature here.)

Questions for Projects Involving Surgical Procedures
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24.

25.

28.

27.

28.

Give the names of all research staff who will perform hands-on surgery on the animals in this study. For

each person listed, describe their type and length of surgical training and experience, emphasizing specific
experience with surgeries to be performed as a part of this study. For personnel listed below who have less
than 1 year of experience with the surgeries they will be involved with, indicate who will frain and supervise

them. Please delete the examples are provided in the table below for you.
: “tab" in bottom right esll to add additional row,

Name/Phone Number Brief description of SURGICAL fraining/expetience.

Ph.D. Surgical sxperience with primates since 2013, WIll be supervised by Ned Kalin and/or
ﬁveterinary staff. Completed the Lab Animal Surgery training course.

rveterinary staff, and Experience in varlous clinical treatments and surgical procedures.
n .

Ned H. Kalin, M.D. 25 yrs primate surgical experience.
283-8079

d animal care staff
under the direction ofa
veterinarian

Where will surgery be performed?

Skin Punch Biopsies .
Room number(s): Room for e Building:}
Room number(s): Room : B  DBuilding:
Procedure rooms: s S

How many animals listed in Question 9(a) will undergo surgery?

Up to 40 experimental animals (n=20 mother reared animals, n=20 surrogate/peer reared animals) may undergo
skin punch biopsies. [f replacermant animals are added ¥o the stidy they will alsoundergo skin punch
biopsies: '

Anesthetics and Paralytid Agents

Describe anesthetic method used, including all drugs, dosages, routes of administration and
supplementation regimen. Include how anesthesia level is monitored, e.g., list the physiologic parameters
that will be monitored fo ensure adequate anesthesia depth for both general and local anesthesia.
Documentation of the anesthesia used and the monitoring of anesthetic depth is required for all surgical

procedures.

Minor Surgical Procedures
For skin punch biopsies animals will be anesthetized with ketamine (up to 20 mg/kg IM) or up to 7 mg/kg ketamine

IM and up to 0.03 mg/kg dexmedetomidine [M to be reversed at conclusion of procedure by up to 0.3 mg/kg
atipamizole (IV or IM) or alternative anesthesia in consultation with veterinarians. The animals will be monitored
visually during the brief procedure fo assure adequate planie of anesthesia and to assess that they are siable.

Are any paralytic agents being used? Underline one: YES NO
If YES, indicate agent, justification for use, and any special monitoring techniques used to assess animal

condition while under paralysis.

Surgical Procedures

Describe the surgical procedure(s), including narrative description(s) for the following: reason for the
surgery, Incision site(s), tissue isolation methods, wound closure, and an estimate of time required fo
complete the surgery. '

I NOTE: Aseptic procedures must be used for all survival surgery.

Minor Surgical Procedures




29.

30.

Cell, 2012).

During a minor surgical procedure up to 2 skin samples will be collected from each individual animal. The upper
back or abdominal region will be used for obtaining the skin biopsies. The skin at the proposed biopsy site will be
clipped, surgically prepped and may be sterile draped. A sterile circular punch biopsy instrument (6mm or smaller)
will be rotated several times until a full thickness sample is obtained. A forceps and scissors may be used to lift and
free the biopsy from underlying connective tissue, as needed. Punch biopsy sites may be closed utilizing
absorbable (e.g. Vicryl) suture in a subcuticular pattern, may be closed using skin adhesive, or may be left open to
heal by second intention. If skin biopsies'do not produce enough cells for the cell culture, it may be necessary fo
repeat the biopsy procedure up to 3 times. This procedure generally takes less than 15 minutes to complete.

Describe which of the following procedures will be used to maintain a sterile field during surgery (place an
X between the brackets of all that apply):

[X] sterile instruments: specify method: | ] bead sterilizer [X] autoclave [X] describe other: gas

[ ]sterile gown/garb  [X] sterile gloves [X] sterile drapes  [X] face mask/eye protection

[ ]surgeonscrub [ Jother (please describe):

Will the animals be allowed to recover from surgery? (Underline one) YES NO

If YES, describe the post-anesthetic and post-surgical monitoring and care procedures, including:
« all drugs and dosages
« how body temperature will be maintained during recovery
« the plan for suture or staple removal
« who will perform the monitoring, frequency/duration of monitoring
« the parameters that will be evaluated

"+ mathod of maintaining written records of these examinations

« measures designed fo alleviate post-operative discomfort

] NOTE: Documentation of the post-operative monitoring of post-surgical animals is required! _1

Animals will be monitored at least every 15 minutes until they are sitting up, after which they will be monitored every
30 minutes until fully recovered. As part of normal husbandry, animals will also be monitored daily by care staff for
signs or symptoms of ill health during post surgical treatment and after they return to their home cage. Care staff
will check fecal material, food intake, behavior, general appearance, as well as any signs of injury. Weight changes
will also be regularly monitored as part of routine animal husbandry. :

individual animal treatment records and anesthesia recovery records are maintained in our log books, as well as the
s computerized records. All drugs, drug dosages, food and water
consumption, as well as the health condition of the animal will be noted when the animal [s treated.

Will any animal(s) be allowed to recover from more than one major operative procedure?
Undetline one:  YES  NO

NOTE: A major operative procedure is defined as any surgical intervention that penetrates and exposes a body
cavity or any procedure that produces permanent impairment of physical or physiological functions.

Animals will not undergo any major surgeries.
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a. If YES, provide scientific justification for performing these procedures and list the species and number of
animais:

b.  What Is minimum length of time between the operative procedures?

Questions for Projects Using Wild-Caught Animals
(it Is the responsibility of the P! to obfain all necessary state and federal permits for work with wild animals.)

31. Do you capture wild animals or do experimental manipulations (or procedures) on animals in the wild?
Underline one: YES NO, Observation only .

32. I you capture wild animals, describe how they will be trapped, what types of traps will be used, and how
often traps will be checked.

33. Quarantine and Release Information

a. Describe quarantine procedures and precautions to prevent exposure of humans and other animals to
zoonotic diseases.
I—@TE: If animals will not be housed, please state this. J

b.  [If animals will be released back to the wild, explain how the released animals will not present a disease
exposure to wild populations and explain why this release will not expose the animal to greater risk of
predation as a direct resulf of procedures performed or materials administered.

] NOTE: If animals will not be released back into the wild, please state this. 4]

34. |f wild animals will be anesthetized and released to the wild, describe anesthetic doses, method of
administering and procedures for assuring that animals are sufficiently recovered from anesthetic to be
released. Consider that prey species may have to be monitored until fully recovered to avold predation.
NOTE: K animals will not be anesthetizad, please state this. ‘

Questions for Projects Using Nonhuman Primates

35. Nonhuman Primate Enrichment

a. [If nonhuman primates used in your study must be housed individuaily due to scientific consideration,
provide that scientific rational.

Some animals may be singly housed for brief periods until a compatible housing pariner is selected. If aggressive
behavior is observed between partners, animals will be separated and singly housed for their own safety. Following
separation, behavioral management staff, in consultation with veterinary staff at the [EREREAE are responsible for
determining when it is appropriate to find another partner for the animal.

Our intent is to establish standard surrogate/peer rearing conditions for the experimental group. This requires
pairing with a similar aged peer very early in life. Ideally, animals would be paired with a peer as soon as possible
for the experimental purposes of our study, but infants must remain housed in the incubator in order to specifically
monitor each animal’s food intake and output and to aliow more consistent incubator femperature control until
animals are able to thermoregulate themselves until day 21, and possibly up to 42 days to allow for appropriate
pairing (described below), which is an accepted practice at other primate institutions. To control for the possible
effects of early environment on brain development, it is important that all infants experience pair formation at
approximately the same age. Therefore, we have chosen an age range of 21-42 days for pairing that, based on
projected parturition dates, will allow for similar timing of pair formation of surrogate/peer reared animals. Animals
in the surrogate/peer reared group will be singly housed in their incubators for approximately the first 3-6 weeks of
life. The procedures proposed for nursery and incubator housing, as well as pair formation, are consistent with the

SOP 1.16. Our research staff will be in close consult with veterinary staff to ensure that our
procedures for nursery and incubator housing are in line with nursery rearing practices. During the fime
spent in the incubator, animals will be provided with an upright surrogate covered with a soft material that is able to
move back and forth at the infant's discretion. To reiterate, the 21-42 days alone in the incubator is consistent with
practices at other primate facilities (California National Primate Center; Romneck, 2009, Romneck 2011, Capitanio, |
2005, and the National Institutes of Health; Dettmer, 2008, Barr, 2004, Spinelli, 2009) and is required because the
infants must develop the ability to thermoregulate and self-feed.
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Provide scientific rationale for any restrictions to environmental enrichment. Include the specific
restriction(s) such as: puzzle feeders, cage perch, wooden chew sticks, food treats (bananas, carrots,

oranges, other fruit or vegetables), efc.

Environmental enrichment will not be restricted, but may be coordinated between the two experimental groups to
ensure consistency between groups. An upright surrogate covered with a soft material that is able to move back
and forth at the infant's discretion will be provided while infants are housed in the incubator. Once in standard
caging, environmental enrichment will be provided in coordination with the environmental enrichment received by
the mother-reared animals. Due to the importance that surrogate/peer reared infants are treated as similarly as is
possible to the mother reared infants, with the exception of the rearing condition, surrogate/peer reared animals will
be exempt from socialization sessions in a socialization cage listed ing-SOP 1.16.
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PRINT PI NAME: _Ned H. Kalin -

INVESTIGATOR SIGNATURE:

To the best of my knowledge, | certify that the mformatlon prowded in thxs Ammal Care and Use

Protocol is complete and accurate. | understand that approval must be renewed annually, that
every third year the ACUC must perform a new review of my protocol, and that ['might be

required to complete a newer versioh of the Animal Care and Use Protocol and provxde addltlonal

informadtion at the time of the triennial review.

I also unclerst’md that ACUC approval must be obtalned by an amendment to th1
nrotocol before It

= Use additional animal spec1es increase the number of ammals used, o mcmase l:he
number of procedures performed on individual animals;- :

= - Change procedures in any way that mwht be consadered a swmf' cant depamrre from"

© the written protocol;

= Perform additional procedures not descnbec‘i in tlns Ammal Ca1e zmd Use Protocol* :

»  Allow other investigators to use these animals on other protocols, or use these
dniimals on another of my ACUC—approved protocols '

I further certify that:

= No psrsonnel will perform ény animal procedures until they . have been approved by
the ACUC, via RARC. When siew or additional peisonnel become involved inl these ™
studies, I will submiit their qualifications, training, and experience to the ACUC and |

seek ACUC approval before they are involved in animal studies;".
v [ will ensure that all personnel are enrolled i an institutional Occupaﬂonal Health

and Safety Program prior t¢ their contact with anunals or have declmed in wnﬂng to

participate, if allowed by local policy;
= 1 will provide my after-hours telephone numbers to the ammal care staff in case of

emergency.

Iplanto follow the provisions for the care, use and treatment of amma}s found in the NH—I
"Guide for the Care and Use of Laboratory Animals," or the "Gmcle for the Care’ and Use

of Agricultural Animals in Agricultural Research and Teaching”. I assure that thcse
p1 ocedures do not unnecessar ﬁy dupllcate prevxous experxments :

Signature of PRINCIPAL INVESTiGATOR/PROIEéT DIRECTOR:

Attending Vetermanzm (SVM ONLY)




