Submission ID #: 56985
Editor Name: Bridget Colvin
Videographer Name: Tim Brown
Film Date: 

Submission Link: http://www.jove.com/files_upload.php?src=17380473
Authors & Affiliations: Kimberley D’Costa1, Michelle Chonwerawong1, Le Son Tran1, and Richard L. Ferrero1, 2
1Centre for Innate Immunity and Infectious Diseases, Hudson Institute of Medical Research

2Infection and Immunity Program, Monash Biomedicine Discovery Institute and Department of Microbiology, Monash University
Title: Mouse Models of Helicobacter Infection and Gastric Pathologies

Corresponding Author: 
Richard L. Ferrero

Richard.Ferrero@hudson.org.au
Tel: (+61) 03 8572 2728

Co-authors: Kimberley.Dcosta@hudson.org.au, Michelle.Chonwerawong@hudson.org.au, Leson.Tran@hudson.org.au
A. Microscopy: Does your protocol involve video microscopy? Y, an old Leica model (DME) which is similar to the current DM500 model (https://www.leica-microsystems.com/products/light-microscopes/upright-microscopes/details/product/leica-dm500/).

B. Does your protocol include software usage? N
C. Which steps of your protocol will viewers benefit most from having filmed? 
2.3., 2.9., 3.4., 3.5., 4.1.
D. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.3. Assessment of viability and motility of Helicobacter species prior to infection.
2.9. Animal inoculation via the intra-gastric route. 
E. Will the filming need to take place in multiple locations? Y, different buildings approximately 100 m apart
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance. Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this protocol is to study bacterial colonization and histopathological changes during Helicobacter infection. (Intro)
B. Required Interview Statements: (Said by you on camera. Don’t forget to smile!) 
1.1. Richard L. Ferrero: This method can help answer key questions in the gastroenterology field about the impact of members of the microbiota, specifically those of the genus Helicobacter, on inflammation and cancer. 
1.2. Richard L. Ferrero: The main advantage of this technique is that it allows the study of Helicobacter infection and its impact on the stomach under physiological conditions.  

C. Optional Interview Statements: (Said by you on camera. Don’t forget to smile!) 


(Editor: It was not noted who, if anyone, provided these statements)
1.3. TBD: The implications of this technique extend toward the development of therapies for the prevention or elimination of Helicobacter infection or its consequences, including antibiotics, drugs, or vaccines.
1.4. TBD: These methods provide insights specific to the pathogenesis of Helicobacter infection, however, several of the techniques may be adapted to the study of other gastrointestinal pathogens.

1.5. TBD: Generally, individuals new to this method will struggle with the preparation of a bacterial inocula capable of establishing an infection in mice.

D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.6. Richard L. Ferrero: Demonstrating the procedures will be Kimberley D’Costa and Michelle Chonwerawong, both grad students, as well as Georgie Wray-McCann, a Research Assistant, all from my laboratory.  
1.6.1. Interview style: Author saying the above 

1.6.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
E. Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.7. Procedures involving animal subjects have been approved by the Monash University Animal Ethics Committee at Monash Medical Centre.
Protocol: (read by voice talent at JoVE)
2. Intragastric Helicobacter Gavage
2.1. Before beginning the gavage procedure, flood early-to-mid logarithmic phase Helicobacter culture plates with [1-WIDE-TXT] 1-2 mL of Brain Heart Infusion, or BHI, broth and use a Pasteur pipette to gently aspirate the supernatant from each plate [2-CU].

2.1.1. Talent adding broth to plate, with BHI container visible in frame (TEXT: See text for H. pylori and H. felis culture details)
2.1.2. Bacterial suspension being aspirated from one plate 

2.2. Kimberley D’Costa Michelle Chonwerawong: “It is imperative that the Helicobacter isolates are known mouse-colonizing strains that have not undergone extensive sub-culture in vitro. In addition, the number of in vitro sub-cultures for these strains should be recorded.”

2.2.1. Kimberley D’Costa Michelle Chonwerawong, speaking the above interview style (looking just off-camera)
2.3. Add the bacterial suspensions to 15-mL polystyrene tubes [1-MED] and use a plastic loop to transfer one 10-20-microliter droplet from each culture onto individual glass microscope slides [2-CU].

2.3.1. Talent adding suspension to container, with bacterial plate(s) visible in frame (Author Comment: This was slated as 2.1.3)
2.3.2. Droplet being added to slide

2.4. Then assess the viability and motility of the bacteria under phase contrast microscopy at a 100X magnification [1-MED-TXT]. 

2.4.1.  Talent at microscope, looking at slide (TEXT: Confirm purity by Gram stain).
2.5. Only use the H. pylori inocula if the majority of the bacteria have a bacillary shape [1-SCOPE]. H. felis inocula should primarily contain helical-shaped bacteria [2-SCOPE-TXT].
2.5.1. Shot of spiral-shaped bacteria
2.5.2. Shot of helical-shaped bacteria (TEXT: Do not use mostly coccoid inocula/coccoid inocula are not viable/will not establish an infection in mice)

2.6. After estimating the colony forming units, or CFU, for each culture [1-CU-TXT], adjust the bacterial density of each inoculum to 1x107-1x108 CFU/mL with fresh BHI broth as necessary [2-MED-TXT], and load the inocula into individual disposable 1-mL syringes [3-CU].
2.6.1. Bacteria being added to hemocytometer or similar counting device 

2.6.2. Talent adding broth to container of bacteria (TEXT: See text for CFU calculation details)
2.6.3. One syringe being loaded with bacteria

2.7. Equip each syringe with a 23-gauge needle [1-MED] and use plastic paraffin film to attach a disposable polyethylene catheter to each needle [2-CU].
2.7.1. Talent attaching needle to syringe

2.7.2. Parafilm being wrapped around catheter attached to needle 

2.8. Next, manually restrain a 6-8-week-old, specific pathogen-free and Helicobacter-free mouse by the scruff of the neck and tail [1-CU] and insert one catheter into the center of the open jaw [2-CU].

2.8.1. Mouse being restrained [Shots 2.8.1 – 2.9.3 combined]
2.8.2. Catheter being inserted

2.9. Guide the catheter in a caudal direction toward the esophagus [1-ECU], extending the neck of the mouse to allow ease of access to the stomach through the esophagus and away from the trachea [2-CU] until most or all of the catheter is no longer visible and a resistance is felt [3-ECU-TXT].

2.9.1. Catheter being guided

2.9.2. Neck being extended

2.9.3. Shot of catheter mostly or not visible (TEXT: Resistance = stomach base)

2.10. Then deliver at least 1x105 bacteria to ensure an optimal colonization and disease pathology [1-CU-TXT].

2.10.1.  Talent depressing plunger (TEXT: House mouse in SPF facility for experimental duration)
3. Tissue Harvest
3.1. At the end of the experiment, use fine, curved scissors [1-WIDE-TXT] to open the abdominal cavity for excision of the stomach [2-CU].
3.1.1. Talent opening abdomen (Videographer: More Talent than mouse in shot) (TEXT: Euthanasia: According to Institutional standards)

3.1.2. Stomach being harvested

3.2. Cut the stomach along the greater curvature [1-ECU] and gently wash the organ two times in one 50-mL tube of fresh PBS per wash to remove any residual food [2-CU].

3.2.1. Stomach being cut

3.2.2. Organ being washed 
3.3. After the second wash, place the tissue into a tared 6-cm plastic Petri dish to record the wet weight [1-MED].
3.3.1. Talent placing dish onto balance, with stomach tissue visible in frame as possible 
3.4. After flattening the stomach [1-ECU] … bisect the sample sagittally into two equal tissue fragments [2-CU] comprising the antrum, body, and non-glandular forestomach regions [3-ECU].
3.4.1. Stomach being flattened [Shots 3.4.1 and 3.4.2 combined]
3.4.2. Stomach being bisected

3.4.3. Shot of two fragments (Video Editor: if possible, please indicate antrum, body and non-glandular forestomach region in at least one fragment when mentioned)

3.5. Remove the non-glandular region [1-CU] and weigh one half of each stomach [2-MED] before storing the piece of tissue in the appropriate solution for the planned downstream analysis [3-CU-TXT]. 
3.5.1. Region being removed

3.5.2. Talent placing sample onto balance

3.5.3. Shot of tissue in BHI broth next to snap frozen sample (TEXT: e.g. BHI for viable counting or snap freezing for DNA, RNA and/or protein extraction)
3.6. Add the other half of stomach tissue to a 15-mL conical tube containing 10% formalin [1-MED], flattening the tissues against the top sides of the tubes after 10 seconds [2-CU]. 
3.6.1. Talent adding tissue(s) to tube(s) [Shots 3.6.1 and 3.6.2 combined]
3.6.2. Tissue being flattened

3.7. When the tissues have become affixed to the tube walls [1-ECU], re-immerse the samples in the formalin for at least 24 hours [2-MED-over the shoulder]. 
3.7.1. Shot of tissue stuck to tube wall

3.7.2. Talent submerging tissue in formalin, with stock formalin container visible in frame

4. Bacterial Stomach Colonization Confirmation 
4.1. To count the number of viable H. pylori in the stomach post-infection, homogenize stomach samples stored in BHI [1-WIDE] and perform duplicate serial dilutions of the resulting gastric homogenates in fresh sterile broth [2-MED-TXT].
4.1.1. Talent homogenizing sample

4.1.2. Talent adding homogenate to tube(s), with serial dilution tubes visible in frame (TEXT: i.e. 1x10-1 1x10-2)
4.2. Divide pre-dried horse blood agar, or HBA, plates supplemented with additional antibiotics into three or four segments [1-CU] and, using an adaptation of the Miles and Misra technique, add 10-100 microliters of each stomach homogenate dilution onto a segment of each agar plate [2-MED-over the shoulder].

4.2.1. One plate being divided

4.2.2. Talent adding homogenate to plate(s)

4.3. Spread the homogenates with sterile plastic loops [1-CU] and allow the plates to dry [2-MED].
4.3.1. Homogenate being spread on one plate

4.3.2. Talent placing plate(s) to dry

4.4. Then place the plates in an inverted position in anaerobe gas jars containing a Petri dish of water and a gas pack [1-CU], then incubate the jars at 37 °C for 4-7 days [2-MED].

4.4.1. Plate being placed into jar, with water dish visible in frame

4.4.2. Talent placing jar(s) at 37 °C

4.5. When colonies can be observed, enumerate the segments containing between 10 and 100 isolated colonies [1-CU LM].
4.5.1. Shot of plate with at least one segment with 10-100 colonies LAB MEDIA 4_5_1_platewithcolonies.psd
5. Results: Helicobacter Detection in Mouse Stomach Tissue Post-Intragastric Infection
5.1. Following euthanasia, the stomach is harvested from the animals [1-LM] and weighed. The non-glandular region [2-LM] is removed and the stomach is divided into two equal halves [3-LM] comprising the antrum and body [4-LM].
5.1.1. Authors: please upload Figure 2 through the submission link as a new unflattened .ai or .psd file (or without the text and arrow labels): please emphasize stomach tissue

5.1.2. Figure 2: please add Non-glandular region text and arrow as in original Figure 2
5.1.3. Figure 2: please add Antrum text and arrow as in original Figure 2

5.1.4. Figure 2: please add Body text and arrow as in original Figure 2

5.2. Successful colonization is typically confirmed by performing viable counting and subsequent enumeration of individual colonies from gastric homogenates streaked onto HBA plates [1-LM].

5.2.1. Authors: please upload the images from Figures 3A and 3B together in a new .ai or .psd file without the A or B labels through the submission link: please emphasize colonies in left half of left Petri dish image

5.3. Note that the presence of contaminating bacteria from the mouse gastric microbiota [1-LM] or large numbers of H. pylori colonies can complicate the enumeration of H. pylori CFUs [2-LM].
5.3.1. Figure 3: please emphasize colonies in left half of right Petri dish image

5.3.2. Figure 3: please emphasize colonies in right half of right Petri dish image

5.4. Alternatively, PCR can be employed to verify infection using specific, validated primers directed at a [1-LM] 325-base pair region of the H. felis and H. pylori ureB (ure [like sure]-ee-B) genes [2-LM].

5.4.1. Figure 4.tif: please emphasize lane 2 band
5.4.2. Figure 4.tif: please emphasize lane 3 band
5.5. In this representative experiment, wild type C57BL/6 mice displayed moderate signs of inflammation, including hyperplasia [1-LM] and gland atrophy at 6 months post-infection with H. felis [2-LM], as well as cellular infiltration of the sub-mucosa [3-LM].

5.5.1. Authors: please upload the images from Figure 5 through the submission link as an unflattened .ai or .psd file (or without the black arrows, arrowheads or asterisks): please emphasize fat red/pink cells/tissue sections in bottom of WT H. felis-infected image

5.5.2. Figure 5: please emphasize long purple cells in WT H. felis-infected image
5.5.3. Figure 5: please emphasize white/grey tissue between purple and red/pink cells

5.6. More severe inflammation is observed in knockout mice at the same time point [1-LM], with the additional presence of lymphoid follicles observed in close proximity to the cellular infiltrates [2-LM].

5.6.1. Figure 5: please add/emphasize arrows and arrowheads as in original Figure 5

5.6.2. Figure 5: please add/emphasize asterisks as in original Figure 5 

5.7. H. felis bacteria can also be visualized in Giemsa-stained sections of infected mouse stomach tissue [1-LM].
5.7.1. Authors: please upload the image from Figure 6 through the submission link as a new unflattened .ai or .psd file (or without the arrows): please add/emphasize arrows as in original Figure 6 OR emphasize little purple rod-like bacteria
6. Conclusion (said by authors on camera):
6.1. Michelle Chonwerawong: Following this procedure, other methods, like quantitative PCR, immunohistochemistry, or immunofluorescence, can be performed to answer additional questions about the types of host responses induced during Helicobacter infection.
6.2. Michelle Chonwerawong: After its development, this technique paved the way for researchers in the fields of microbiology and gastroenterology to explore the causative role of Helicobacter pylori in stomach disease in humans.

6.3. Michelle Chonwerawong: After watching this video, you should have a good understanding of how to reproducibly infect mice with Helicobacter spp and to study the pathology associated with the infection.

6.4. Michelle Chonwerawong: Don't forget that the Helicobacter strains used in this protocol are infectious and therefore standard biosafety procedures should always be followed while working with these bacteria.  

Provided Media

Authors, please list all images, movie files, or 3-D rendered animations that are to be included in the video per editor’s request. The step in the script/video where the files will be inserted should be indicated before the file name (please do not name files with step number, as step numbers may change with revisions). For example:

3.1.1. Figure1.tif - dual color imaging of tumor angiogenesis at 40X 

3.1.2. Figure2.tif - dual color imaging of tumor angiogenesis at 100X

Formats: For static images, we prefer .tiff, .eps, Illustrator, PowerPoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi. The higher resolution, the better. Likewise, any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files. 
Authors: Please indicate the names of the modified files here (as requested in the yellow highlighting in the text)
Figure 4.tif – assessing the establishment of H. felis infection by PCR
General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.  

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples. 
All tubes/flasks should be pre-labeled neatly before we arrive. 
Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions in the email accompanying the finalized script.
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