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Rodents: Rodents will be anesthetized prior to sampling. 
Once anesthetized a small blood sample will be collected using a capillary tube placed into the retro-orbital 
sinus. Only trained technicians will perform retro-orbital bleeding and it will only be performed on anesthetized 
rodents. Femoral or jugular venipuncture may be used for larger rodents (e.g. rats). In all rodents, blood 
volumes of no more than 1 % of body weight will be withdrawn. (example 0.2 ml blood from a 20 gram rodent). 

Civets and other small mammals: Anesthesia will be used to restrain small free ranging mammals according 
to published protocols. Animals will be monitored continuously while recovering from anesthesia. Animals that 
are sampled in the marketplace, and that may potentially be consumed, will not be anesthetized. Manual 
restraint will be used and blood will be drawn from the femoral artery or saphenous vein. 

Laboratory Mice. Humanized mice will be bred at the University of Wuhan. Mice will be inoculated with a 
specific dose (e.g. 1x106 TCID50) of virus through different routes (intranasally and intraperitoneally). Mouse 
body temperature will be monitored with implanted temperature sensing microchips (LifeChip Bio-thermo, 
Destron Fearing), and mice will be weighed daily. Animals will be observed daily for clinical signs of illness. 
Moribund mice will be euthanized, according to AVMA recommendations. Live animals will be euthanized at 
three weeks post-inoculation and organs harvested. We will collect sera on days 10, 15 and 21 to test for 
neutralizing antibodies against bat CoVs. We will collect nasal washes, oral swabs, and rectal swabs, and 
urine every two days. These are minimally invasive procedures, and will be performed by experienced lab 
technicians under the supervision of a full-time veterinarian. 

2. Justify use of animals, choice of species, numbers to be used. Species and number used in study: 
The purpose of this study is to conduct multi-regional surveillance in large populations of animals to detect 
coronaviruses that may pose a risk to the health of both humans and animals. The experimental work is 
designed to understand the ability of bat coronaviruses to bind to human receptors. Because we don't have 
prevalence estimates for novel strains of coronaviruses, we assume a conservative estimate of 10% 
prevalence. SARS-like coronaviruses have been found in between 10% and 38% of bats studied ( 4, 25). A 
10% in wild populations of bats would require a sample of 30 individuals per species in order to ensure 
detection of an infected individual with 95% confidence. Wild bats: We will sample 30 individuals from 30 
different species in each province in China (2 per species euthanized for organ tissue); representing but not 
limited to the following families: Rhinolophidae, Hipposideridae, Vespertillionidae, Mollossidae, and 
Pteropodidae, all of which are present in Southern China and potentially in the wildlife markets. Bats in wet 
markets: We will opportunistically sample a wide variety of insectivorous and frugivorous bats according to 
what is present in markets. In addition to bats, we will sample civets, raccoon dogs, rats, bandicoots, bamboo 
rats, and other rodents present in the markets that may act as intermediate hosts. Numbers of animals 
sampled from markets will be limited to animal availability. In every situation, sampling of wildlife will be 
conducted in the most humane manner while minimizing the impacts on individual animals and their wild 
populations. In cases where feces are collected for testing, non-invasive techniques will be used. In all 
instances, the fewest number of animals will be sampled that will provide valid information and statistical 
inference for the pathogen and disease of interest and every effort will be made to minimize stress and 
discomfort for the animal. 
A small number of bats (maximum 2 per species) representing each of the species in this study may be 
euthanized in order to collect lung and intestinal tissue required for characterizing coronavirus receptors. 
Voucher specimens may also be collected at the discretion of the team leader for the accurate identification of 
species using molecular methodology. 
Humanized mice for experimental infection for Specific Aim 3: In order to understand whether bat 
coronaviruses that utilize receptors found in people have the potential to infect people, we will use Swiss albino 
mice (standard breed at Wuhan University) that have been genetically modified to have human receptors. 
We'll infect them with cultured bat coronaviruses and determine which organs become infected and whether 
these mice are capable of shedding infectious virus. Humanized mice will be genetically modified to carry 
human ACE2 or DPP4 gene will be used to evaluate pathogenesis of CoVs. We cannot anticipate exactly how 
many viruses we will find that are candidates for experimental models, however we estimate that we will use 
Principal Investigator/Program Director (Last, first, middle): Daszak, Peter 

Vertebrate Animals Page 125 



Principal Investigator/Program Director (Last, first, middle): Daszak, Peter 

four adult mice (2 male, 2 female) per virus and that we will identify approximately 20 viruses that will be used 
for mouse infection experiments. This will require a total of 80 mice over the study period. 

3. Provide information on veterinary care. For wild caught animals, there is no specific veterinary care that 
is appropriate, nor will clinical veterinary facilities be available. Animals that are injured during the capture or 
sampling process will be assessed by an experienced team leader, and if the animal is determined to be 
unlikely to survive if released, it shall be euthanized humanely (see euthanasia section). Animals will be 
released within hours of capture. In the markets, animals will be sampled using manual restraint or anesthesia. 
Animals will be returned to vendors after sampling, or, if wild caught in the markets (e.g. rodents), they will be 
released in the area outside the marketplace. 

Laboratory mice will be housed in the BSL-3 small animal facility Center for Animal Experiment at Wuhan 
University. Experimental animals will be regularly monitored by experienced staff and a supervising 
veterinarian. The animal facility operates 24 hours a day and has full-time veterinarians on staff. All animals 
will be provided with food and water ad libitum and will otherwise receive standard care. 

4. Procedures for ensuring animal comfort, lack of distress, pain, or injury: Animals will not be held 
longer than 6 hours. Co-Pis, Ors. Epstein and Olival have extensive experience in capture, anesthesia, and 
sampling wildlife, including bats. In our experience, bats and rodents tolerate the described procedure well. 
Mist nets will be attended continuously during capture periods, and bats will be extracted from the net as soon 
as they become entangled. This will minimize stress and injury from entanglement. Bats will be placed 
individually in cotton bags and hung from tree branches while awaiting processing and during recovery. The 
bags are sufficiently porous as to allow for ventilation and are designed for bat capture. The enclosed 
environment seems to calm the bats, as they do not struggle once inside, but they hang quietly. Animals will 
be monitored by a veterinarian or experienced field team member during all stages of capture, processing, and 
release. Animals will be kept in a cool place while in the pillowcases. Rodent traps will be set overnight and all 
traps will be checked in the morning while it still cool outside. Rodents will be kept in a cool, shaded 
environment during sampling and will be released within 10 hours of capture. 

The procedures used in this experiment (blood draw, nasal, oral, and rectal swabs) are minimally invasive, 
however, mice that show signs of morbidity post-infection will be examined and euthanized according to AVMA 
standards (see below). 

5. Euthanasia: In the event of injury to an animal that results in pain and suffering, and reasonable veterinary 
care is unavailable, the animal will be euthanized by a veterinarian or trained field team member using 
ketamine injected intramuscularly 37 .5mg/kg and sodium pentobarbital injected intravenously at a dose of 
1.0ml per 5kg injected intravenously. This protocol is in accordance with the AVMA euthanasia report (2007). 
Any animal that is euthanized using a chemical agent will be disposed such that it will not be permitted to enter 
the food supply either through markets or hunting. 
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