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Figure 4. The NF- %activation assay, followed by western blot analysis, revealed that

overexpressed NLRP12 and CULS3 resulted in increased NF- % DFWLYDWLRQ $ :HVWHU

results of the assay showed higher NF- % DFWLYDWLRQ OHYHOV LQ +(. 7 FHOC

both NLRP12 and/or CUL3 compared to those transfected with NLRP12 alone. (B) Relative
LQWHQVLW\ RI' S, %. ZzZDV QRUPDOL]J]HG WR WKH DFWLQ SURWH
GraphPad Prism 9.

Figure 5. The ubiquitin assay, followed by co-immunoprecipitation and western blot analysis,
demonstrated that NLRP12 was ubiquitinated when CUL3 co-existed alongside. (A) Successful
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transfection of plasmids was confirmed by western blot results (NLRP12 at 120 kDa and CUL3
at 89 kDa). The orange arrow points to the band corresponding to CUL3. (B) Co-transfection of
HEK293T cells with NLRP12 and CUL3 showed resulted in ubiquitination of NLRP12.
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APPENDIX: IBC APPROVAL

IBC approved 4/28/2022 to 4/27/2024

= Missouri MEMORANDUM OF UNDERSTANDING &
State_ AGREEMENT (MUA) FOR RECOMBINANT DNA
UNIVERSITY EXPERIMENTS

All MUA'S can be submitted electronically to researchadministration Bmiscouristate edu of submitted a5 a hard copy Lo the DRA in

Carrington 405. A signed copy must be provided. The NIH Guidelines for Research Involving Recombinant DNA Molecules should be
uted &5 a reference when completing this MUA (see http:/foba od nih.gov/rdna/nih_guidelines oba html).

Date: April 22, 2022
Researcher Name:  Christopher Lupfer

Researcher Title: Assistant Professor

Phone: 417-836-6887

Department: Biology

Office Bldg & Room #:  Temple Hall, Room 254

Laboratory Bldg & Room #:  Temple Hall, Room 232

Granting Agency: Planned grant applications to the National Institutes of Health
Grant Number (if applicable):

Title of Grant or Project:  Mechanisms regulating NOD-like receptor function

rmation

1. Describe the experiments involving recombinant DNA techniques. Your description is to be sufficently complete so as to
provide committee members an understanding of what you intend to do and how you will do it. A summary or abstract of
your methods and materials section may also be provided if needed for clarity.

NOD-Like receptors are a class of innate immune receptors that have diverse functions in fighting infectious
disease, cancer, and during fetal development. For example, NLRP3 and NLRC4 trigger the formation of the
inflammasome, a macromolecular protease containing complex that cleaves the inactive forms of several inflammatory
cytokines, including pro-IL-1PB and pro-IL-18, into their active forms. Although the function of the inflammasome has
been studied in numerous models of infection or inflammation, inflammasome activation in the absence of
inflammation has never been examined. Furthermore, the mechanism of action of other NLR proteins like NLRP6 and
NLRP12 have not been examined. Finally, NLRP2 and NLRP7 are structurally related to other NLRs, but appear to be
important in fetal development and not during infection. To better understand the functions of NLRs, my lab will
generate conventional overexpression plasmids (pCDONA3. 1 or pCMV-Myc or similar vectors) and plasmids using the
iDimerize™ Inducible Homodimer System (Clontech) or similar plasmids that have an inducible dimerization domain
cloned in place of the protein interaction domains of caspase-1, its adaptor protein ASC or the pathogen sensing
molecules NLRP3, NLRPS, NLRC4, NLRP12, NLRP2, NLRP7 and other NLRs as needed. Human and mouse cell lines such as
HEK 293T cells, Hela cells or RAW 264.7 macrophage cells (or similar cell lines) will be transfected with these plasmids
and NF-kB signaling, inflammasome formation and caspase-1 activation examined by western blot. Cell death will also be
determined as will the production of active IL-18 and IL-18 and other cytokines. Finally, novel protein interactions will be
examined by immunoprecipitation and Western blot analysis of these tagged proteins that are activated in this system in
the presence or absence of inflammation. Confocal microscopic imaging will elucidate the location and timing of the
interactions. To examine protein interactions, the interacting protein will also need to be expressed in (pCDNA3.1 or
pCMV-Myc or similar vectors). Current interactions of interest include Cul3, RPS8, COPSS, COPSE, IFIT1, SNAPIN, and
many more. Ongoing studies will elucidate other novel interactions that cannot yet be listed, but will be human genes
that interact with NLRs listed above.

In addition to these experiments, we will also generate vectors containing NLRP3, NLRC4, NLRP6, NLRP2, NLRPT or
NLRP12 for use in yeast-2-hybrid assays for the screening of novel interactions with these proteins and a library of cDNA
from Clontech. The Clontech Match Maker 2-hybrid system or other similar plasmid system will be used.
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2. Provide an assessment of the physical containment required for the experiments.

The DNA s2quences to be cloned into the vectors are native to human or mice. The cells to be used in these experiments
are of mouse [e.g. RAW 264.7) or human origin (e.g. HEK293T and Hela cells). For bacterial propagation of the DMA, the
cloned genes are not under control of bacterial proamaoters. For the yeast-2-hybrid system, all samples will be handled
and disposed of as indicated below. Antibiotic or other selection markers are common to the field (e.g. Ampicillin for
bacterial plasmids or histidine for yeast selection). Furthermare, the overexpression of these proteins is associated with
increased cell death and therefore they are unlikely to provide any selective advantage. Therefore, standard precautions
and decantamination procedures should be sufficient.

3. Describe the facilities and specific procedures which will be used to provide the required levels of containment.

Our labaratary in Temple 232 will be the site for all experiments. All cell culture equipment, bacterial culturing
equipment, growth media and sterilization equipment are present in Temple 232. An autoclave is available in the
micrabiology prep room across the hall for decontamination.

All personnel working with recombinant DNA will wear disposable latex or nitrile gloves, a laboratory coat and eye
protection. These must be worn at all times. Long pants and close toed shoes are also required. No eating (including
chewing gum), drinking, applying cosmetics or contact lenses is allowed in the laboratory even when waork with
recombinant DNA is not taking place.

All purified recombinant DNA, transfected cells or transformed bacteria and yeast will be disposed of by incubation in a
10% bleach solution (final concentration) for a minimum of & minutes andfor by autoclaving the sample for 30 minutes.
All contaminated materials |pipet tips, gloves, tissue culture plates, old samples or cultures, etc.} will be disposad of in
bisharard bags and autoclaved prior to being discarded. All work surfaces will be decontaminated prior to and following
each procedure using 10% bleach with a contact time of at least 5 minutes. In addition to regular decontamination after
every procedure, weekly decontamination of workbenches and other surfaces in the lab will also be performed using a
10% bleach solution.

4. Describe the procedures and precautions to be followed if biohazardous organisms or agents are o be transported between
laboratories.
If purified DNA plasmid or bacteria expressing the plasmids need to be transported, then samples must be sealedin a
shatter resistant container (such as a threaded-cap polypropylene plastic test tube] and the outside of the container
decontaminated with 10% bleach. The shatter resistant container must then be placed in a leak proof secandary
container with absorbent material (small paint can filled with paper towels etc. and then properly sealed). Alternatively,
a drop of purified DMA can be placed on a piece of filter paper and air dried. This filter paper can then be placed in a
plastic bag and the bag placed in a shipping envelope. This has the advantage of avoiding the shipment of liquid cultures
or samples.

5. Describe the waste disposal procedures expected to be used during this experiment.

Page2ofd
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All purified recombinant DMA, transfected cells or transformed bacteria and yeast will be disposed of by incubation in a
10% bleach solution (final concentration) for a minimum of 5 minutes and/or by autoclaving the sample for 30 minutes.
All contaminated materials (pipet tips, gloves, tissue culture plates, old samples or cultures, etc.) will be disposed of in
bichazard bags and autoclaved prior to being discarded. All work surfaces will be decontaminated prior to and following
gach procedure using 10% bleach with a contact time of at least 5 minutes. In addition to regular decontamination after
every procedure, weekly decontamination of workbenches and other surfaces in the lab will also be performed using a
10% bleach solution.

6. will this project involve environmental release? If yes, please provide a description of the release.
Mo.

7. Please list all students, staff and faculty imsolved with this project. CITI Biosafety training is mandatory for all personnel
working with biohazards prior to final 1BC approval.

Dr. Lupfer

MNayeon 5on

Catherine Rippe

Rakshya Bhatta

B. The undersigned agree to certify the following conditions of the proposed research:

a.  The information above is acourate and complets.

b. ‘We agree to accept responsibility for training of all laboratory workers involved in the progect.

. We agree to comply with all appropriate requirements pertaining to shipment and of hazardous biological and recombinant
DMA materials.

d.  We are familiar with and agree to abide the provisions of the Missouri State University policies and procedures applicable
to experiments involving recombinant DMA, the provisions of the current NiH Guideiimes for Research Involving
Recombinont DNA Modecwles, and any other specific instructions pertaining to the proposed project.

Wia emnail 4/28,/2022
Principal Inwestigator Date Department Head Date

Pape 3pf4
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8. The institutional Biosafety Committee has determined, based on information provided the principal investigator, that:

a. Mo special medical surveillance |other than usual University health programs) is required for the project described in this
BALIA

b. The following specific medical surveillance procedures must be carried out, for individuals listed by name, before
commencing the progect described in this MUA:

10. We certify that the Missouri State University Institutional Biosafety Committee has reviewed the proposed project for
recombinant DNA experiments for compliance with the current MW Guidelines for Reseanch Invoiving Recombimant DNA
Molecules and Missouri 5tate University's policies and procedures applicable to experiments involving recombinant DMA.
The MSU IBC will monitor throughout the duration of the project the facilities, procedures, and the training and expertise of
the personnel involved in the recombinant DMA activity.

M35U IBE Chalr or Representative Date

Page dofd

37



