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Author Questionnaire 
1. We have marked your project as author-provided footage, meaning you film the video yourself and provide JoVE with the footage to edit. JoVE will not send the videographer. Please confirm that this is correct. 
√ Correct 
☐ Incorrect 

2. Interview statements: Which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees self-record interview statements. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 


[bookmark: Text5]3. Proposed interview filming date: Please indicate the proposed date that your group will self-film interviews: 04/30/2026



Current Protocol Length

Number of Steps: 16
Number of Shots: 53

Introduction 

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context.

INTRODUCTION:
REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. [bookmark: OLE_LINK1]Cheng Qi: We study transplant immunology using a refined mouse cervical heart transplant model with end-to-side anastomosis.
1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Zipei WangCheng Qi: Compared to traditional cuff method, our end-to-side anastomosis avoids foreign material, preserves brain perfusion, and improves long-term graft survival.
1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

CONCLUSION:
What does this protocol allow researchers to study or measure?
1. 
1.1. 
1.2. 
1.3. 
1.3. Cheng Qi: This protocol is particularly suitable for genetically or drug-induced fragile mice and secondary or combined transplantation.
1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

Describe the most important consideration or challenge when performing this protocol.
1.4. Zipei WangCheng Qi: Manual suture of tiny cervical vessels is technically challenging; this method suits surgeons with prior abdominal heart transplant experience.
1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.5. Cheng Qi: Future This studies can explore tolerance mechanisms, secondary transplantation, combined organ transplantation models, and novel immunosuppressive strategies.
1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
Ethics Title Card
This research has been approved by the Animal Ethics Committee of Tongji Hospital at Huazhong University of Science and Technology


Protocol  
2. Donor Mouse Heart Harvest
Demonstrator: Huang Xia
2.1. To begin, place the anaesthetized donor mouse on the sterile surgical table [1-TXT]. Make a midline abdominal incision followed by a transverse cruciform incision to fully expose the peritoneal cavity [2].
2.1.1. WIDE: Talent placing the anaesthetized donor mouse on the sterile operating table. TXT: Male C57BL/6 or BALB/c mice; 20–25 g; 8–10 weeks old 
2.1.2. Talent making a midline abdominal incision and extending it transversely to expose the peritoneal cavity.
2.2. Use a sterile cotton swab moistened with saline to gently retract the small intestine to the left [1] and expose the abdominal aorta and the inferior vena cava [2]. Inject heparinized saline into the inferior vena cava and wait for one minute to allow systemic heparinization [3-TXT]. Transect the abdominal aorta and inferior vena cava to exsanguinate the donor [4].
2.2.1. Talent using a saline-moistened cotton swab to retract the small intestine to the left.
2.2.2. Talent exposing the abdominal aorta and inferior vena cava.
2.2.3. Talent injecting heparinized saline into the inferior vena cava. TXT: Heparinized saline (300 IU/mL): 0.3 mL
2.2.4. Talent transecting the abdominal aorta and inferior vena cava to allow blood drainage.
2.3. Use scissors to incise the diaphragm along with the anterior chest wall to create a U-shaped incision through the rib cage and expose the thoracic cavity [1]. Inject two milliliters of cold saline at four degrees Celsius into the heart through the intrathoracic inferior vena cava to flush residual blood [2]. Cover the heart with a piece of sterile gauze soaked in cold saline at four degrees Celsius and apply gentle downward traction to expose the aorta and pulmonary artery [3]. 
2.3.1. Talent cutting through the diaphragm and chest wall with scissors to open the thoracic cavity.
2.3.2. Talent injecting cold saline into the heart via the intrathoracic inferior vena cava.
2.3.3. Talent placing cold saline-soaked gauze over the heart and applying gentle traction to expose aorta and pulmonary artery. （This step needs to be modified to: Talent placing crushed ice and cold saline-soaked gauze over the heart.）
2.4. Identify and isolate the intrathoracic inferior vena cava [1]. Ligate it using a 6-0 (six-oh) silk suture [2]. Using micro scissors, transect the vessel distal to the ligation [3]. 
2.4.1. Talent isolating the intrathoracic inferior vena cava.
2.4.2. Talent tying a 6-0 silk suture around the vessel.
2.4.3. Talent cutting the vessel distal to the ligation using micro scissors.
2.5. Identify and remove the thymus to expose the aortic arch and pulmonary artery [1]. Identify and isolate the superior vena cava [2]. Ligate it using a 6-0 silk suture and transect distal to the ligation [3]. Identify and isolate the ascending aorta [4]. Transect the aorta proximal to the innominate artery to maximize vessel length [5].
2.5.1. Talent removing the thymus to expose underlying structures.
2.5.2. Talent isolating the superior vena cava.
2.5.3. Talent ligating and cutting the superior vena cava.
2.5.4. Talent isolating the ascending aorta.
2.5.5. Talent cutting the aorta proximally to the innominate artery.
2.6. Identify and isolate the pulmonary artery [1]. Transect it just proximal to its bifurcation [2]. Ligate all vessels posterior to the heart including the pulmonary veins with a 6-0 silk suture [3]. 
2.6.1. Talent isolating the pulmonary artery.
2.6.2. Talent transecting the pulmonary artery.
2.6.3. Talent ligating the pulmonary veins behind the heart.
2.7. Use micro scissors to carefully excise the heart [1]. Gently move the heart and immerse it in cold saline at four degrees Celsius placed on ice for storage until transplantation [2].
2.7.1. Talent excising the heart using micro scissors.
2.7.2. Talent transferring the excised heart into cold saline on ice.
3. Recipient End-to-side Anastomosis and Reperfusion
3.1. On the anesthetized recipient mouse, make a one-centimeter longitudinal incision on the right neck, extending from the superior border of the mid-clavicle to the inferior border of the mandible [1]. Excise the right lobe of the submandibular gland [2]. Transect the right sternocleidomastoid muscle to create a sufficient pocket for donor heart implantation [3].
3.1.1. Talent making a precise longitudinal incision on the right neck region.
3.1.2. Talent removing the right submandibular gland lobe.
3.1.3. Talent cutting the sternocleidomastoid muscle to form a pocket. Please move shot 3.1.3 before shot 3.2.3
3.2. Identify and isolate the right external jugular vein and the right common carotid artery [1]. Mobilize the external jugular vein by cauterizing its branches [2]. Isolate the common carotid artery while avoiding damage to the vagus nerve [3].
3.2.1. Talent identifying and isolating the external jugular vein and common carotid artery.
3.2.2. Talent cauterizing branches of the external jugular vein.
3.2.3. Talent carefully dissecting the common carotid artery while preserving the vagus nerve.
3.3. Simultaneously occlude the external jugular vein and common carotid artery using two microvascular clamps introduced from the right side toward the left to facilitate the anastomosis and reduce tracheal compression [1]. Apply the first clamp to the cranial ends of the vessels [2] and the second to the caudal ends [3].
3.3.1. Talent introducing two microvascular clamps from right to left to keep the clamp handles on the right.
3.3.2. Talent applying first clamp to the cranial ends of EJV and CCA.
3.3.3. Talent applying second clamp to the caudal ends of EJV and CCA.
3.4. Rotate the mouse ninety degrees clockwise [1]. Make a longitudinal incision on the common carotid artery matching the diameter of the donor ascending aorta [2]. Flush the lumen with heparinized saline to remove residual blood clots [3].
3.4.1. Talent rotating the mouse.
3.4.2. Talent making an incision on the common carotid artery.
3.4.3. Talent flushing the vessel lumen with heparinized saline. Please move shot 3.4.3 before shot 3.6.1
3.5. Use an 11-0 (eleven-oh) suture and pass the needle through the vessel wall to lift it at a distance roughly equal to the donor vessel’s diameter [1]. Use micro scissors to excise a small portion of the vessel wall to create an anastomotic window [2].
3.5.1. Talent inserting a fine suture through the vessel wall and lifting it.
3.5.2. Talent cutting a small opening using microscissors.
3.6. Place the donor heart in the cervical pocket [1]. Anchor the donor ascending aorta to the recipient common carotid artery using two 11-0 sutures at proximal and distal ends [2]. Position the heart on the right side and cover it with wet sterile gauze [3]. Using the distal suture, perform a continuous running suture on the posterior walls in a distal-to-proximal direction with six to eight stitches [4].
3.6.1. Talent placing the donor heart into the neck pocket.
3.6.2. Talent suturing the donor aorta to the recipient artery.
3.6.3. Talent positioning and covering the heart with wet gauze.
3.6.4. Talent suturing the posterior vessel walls continuously.
3.7. Rotate the mouse one hundred and eighty degrees [1]. Reflect the donor heart to the left and cover it with wet sterile gauze [2]. Complete the anterior wall anastomosis in a proximal-to-distal direction with six to eight stitches [3] and flush the lumen with saline before tying the final knot [4].
3.7.1. Talent rotating the mouse 180 degrees.
3.7.2. Talent repositioning and covering the heart.
3.7.3. Talent completing anterior wall anastomosis
3.7.4. Talent flushing the lumen with saline before knot tying. Please move shot 3.7.4  before shot 3.7.3
3.8. Make a longitudinal incision on the external jugular vein matching the diameter of the donor pulmonary artery [1]. Flush the lumen with heparinized saline to thoroughly remove residual blood clots [2]. Anchor the donor pulmonary artery to the recipient external jugular vein using two 11-0 sutures at proximal and distal ends [3]. Using the proximal suture, continuously suture the posterior walls in a proximal-to-distal direction with five to seven stitches [4].
3.8.1. Talent incising the external jugular vein.
3.8.2. Talent flushing the vein lumen.
3.8.3. Talent suturing the donor pulmonary artery to the vein.
3.8.4. Talent performing posterior wall suturing of the vein anastomosis.
3.9. Continue suturing the anterior walls from outside in a distal-to-proximal direction with five to seven stitches and tie at the proximal apex after flushing the lumen with saline [1]. Release the distal clamp first followed by the proximal clamp to initiate reperfusion [2]. Observe the cardiac graft turning red and regaining normal rhythm and contraction within one to two minutes [3]. Confirm haemostasis and position the cardiac graft within the subcutaneous pocket without torsion of vessels [4]. Close the skin incision using 5-0 (five-oh) sutures [5].
3.9.1. Talent completing anterior suturing and tying the final knot after flushing.
3.9.2. Talent removing the clamps in sequence.
3.9.3. Shot showing the graft regaining color and beating.
3.9.4. Talent positioning the graft properly in the pocket.
3.9.5. Talent suturing the skin incision closed.




Results
4. Results 
4.1. Survival analysis of ten syngeneic and ten allogenic recipients showed that recipients of syngeneic grafts survived for over hundred days with normal contraction rhythm and strength [1]. In contrast, recipients with allogeneic grafts showed typical rejection within six to eight days post-transplantation [2].
4.1.1. LAB MEDIA: Figure 2: Video Editor: Please emphasize the blue line in the graph and X-axis simultaneously.
4.1.2. LAB MEDIA: Figure 2: Video Editor: Please emphasize the orange line in the graph and X-axis simultaneously.
4.2. Histological evaluation revealed that syngeneic grafts maintained intact myocardial architecture without inflammation or graft vasculopathy at post-operative days seven [1] and hundred [2]. Conversely, allogeneic grafts at post-operative day seven exhibited severe acute cellular rejection, marked by massive lymphocyte infiltration, cardiomyocyte edema, and necrosis [3].
4.2.1. LAB MEDIA: Figure 3A
4.2.2. LAB MEDIA: Figure 3B
4.2.3. LAB MEDIA: Figure 3C
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