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1. PURPOSE 

1.1 The purpose of this SOP is to maximize consistency in tissue embedding projects. 
  

2. SCOPE 

2.1 This SOP applies to all tissue submitted for embedding. Special embedding may be requested in 
which case the embedder is to make sure the request is fully understood.  

  
3. REFERENCE DOCUMENTS 

3.1 TACMASR Request Form 
3.2 “Histotechnology.”  Frieda L Carson.  1997 

3.3 “Histotechnology.” Carson & Hladik.  2009 

 

4. RESPONSIBILITIES 
4.1 The person embedding the tissue should have experience with the tissue embedding 

instrument, its troubleshooting technques and a thorough understanding of the project’s needs. 
Tissue orientation should be clear to the embedder as to create sections that show proper cellular 
components.  
 

5. MATERIALS and EQUIPMENT 
5.1 Embedding station: heated ovens, heated paraffin pool, cold plates. 
5.2 Melted paraffin  
5.3 Tissue molds 
5.4 Tissue 
5.5 Paratrimmer 
5.6 Forceps 
5.7 Waste  
5.8 Metal spatula 

 
6. SAFETY AND CAUTIONARY NOTES 

6.1 Gloves should be worn at all times 
6.2 Proper attire should be worn as to avoid paraffin contamination  
 

7. PROCEDURE 
7.1 After processing, tissue should be placed into the oven. 
7.2 Remove the top of the tissue cassette to reveal processed tissue 
7.3 Discard the cover of the tissue cassette to leave the cassette boat 
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7.4 Select a mold appropriate to the tissue size 
7.4.1 The tissue should be in the middle of mold and should have at least a ¼ inch of space to 

the edge of the mold.  
7.5 Orient the tissue 

7.5.1 Spleens must be cut in half and stood on edge 
7.5.2 Skin must be placed on edge 
7.5.3 The flattest side of the tissue must go down on the mold 
7.5.4 Sides exhibiting tumor-like morphology should go down on the mold 
7.5.5 Tissue will be placed on a diagonal angle as to create less friction for microtomy use.  

7.6 Bring the tissue to the first cold plate to secure the tissue to the bottom of the mold 
7.7 Without touching the heated areas of the embedder, place the tissue cassette boat over the 

mold and add more paraffin to the top of the mold-cassette.  
7.8 Take the mold-cassette contraption to the second cold plate. 
7.9 Allow the paraffin to harden for ~60 minutes 
7.10 Remove the paraffin block for the metal mold by using the metal spatula as a lever on the edge 

of the mold-cassette.  
7.11 Allow the paraffin block to sit for 15 minutes to come to room temperature. 
7.12 Using the paratrimmer, clean off the edges of the paraffin block. 
7.13 Pair the block to the proper request form. 
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	10. DOCUMENT FILING
	11. DISTRIBUTION OF INFORMATION
	11.1. Researchers interested in utilizing banked specimens must first obtain IRB approval and Biospecimen  Oversight Committee approval (Refer to SOP 400-7 Utilization of Biospecimens)
	11.2. Determination of Human Research must be signed and  submitted to TACMASR by an investigator who is  requesting de-identified biospecimens with no access to patient identifiers
	11.3. The Biorepository Operations Manager, Biorepository Coordinator or Study personnel may interrogate  the TissueMetrix database to identify   potential, available specimens that meet the investigator’s  criteria
	11.4. TACMASR research personnel who are preparing specimens retrieve the banked materials and work  with the Pathologist to de-identify and prepare the material and associated information for use by the  investigator
	11.5. The Biorepository Coordinator or Study personnel documents the status of any remaining material that  would still be available in the Biorepository

	SOP 400-10 ver 8Tissue acquisition_01062020
	6. MATERIALS AND EQUIPMENT
	7. COLLECTION PROCEDURE
	7.1.  Patients are consented in clinic at their pre-surgery appointment. Clinic staff will notify the Biorepository  of consented patients with their surgery date.  Time of surgery can be determined by viewing the OR  schedule within EPIC. Cerner
	7.2.  Obtain a new Collection Event Form, Biospecimen Labels and current Box Logs in preparation for a  potential collection.  Refer to SOP 400-9 that describes the use of the collection event form.
	7.3.  Prepare the transport cart.   Fill a Styrofoam box with dry ice, located in the cryobox in room 0915.  Fill  the liquid nitrogen Dewar with liquid nitrogen, located in room 0915.  Ensure the working solution of  Isopentane, kept in a glass bottl...
	7.4.  Verify the cart contains the rest of the items needed for collection.  See Appendix II for details.
	7.4.1.  Monitor when a surgical procedure has started from the OR status board within EPIC.Cerner  Once thesurgery has started, telephone into the appropriate OR room to alert the circulating nurse know the patient is  consented for tissue collection....
	7.5.  When the OR pages that the specimen is ready for pickup, note the time of page on the collection event  form.  Call the OR to verify that you received their page, the tissue has been excised and you will be in to  pick it up.
	7.6.  Proceed with the transport cart to the frozen section room.  Once inside there, prepare to enter the OR  by donning protective apparel in the following order:  surgical cap, surgical mask and shoe covers.  Enter  the OR suite and go directly to ...
	7.7.  Cautiously enter the operating room.  Do not touch anything sterile.  Stand well back from the operation  in progress, as close to the perimeter wall as possible.  Locate the circulating nurse.  He or she will hand  over the tissue in a biospeci...
	7.8.  Exit the OR suite and return to the frozen section room.  Record the time of tissue collection on the  collection event form.
	7.9. If the surgeon has called for a frozen section, a pathology resident will have been called by the OR nurse.   In this case, tissue for banking may be obtained there in the frozen section room AFTER the frozen  sectioning is completed and the Path...
	7.10.  Pathology will determine if there is enough tumor for banking.   The size of the specimen provided to  the biorepository depends on the amount and specimens banked.  Tissue pieces should be no larger  than 5mm thick by 20mm wide for optimal fix...
	7.11. Tissue specimens are prioritized as follows:  OCT frozen tissue, FFPE, Fresh frozen.
	In addition to the tumor
	specimen, a matching normal piece of tissue can be requested if possible.
	7.12. As soon as the tissue specimens have been received (in the Frozen Section Room or the Morgue),  proceed to process using materials on the transport cart. Place the piece of tissue on a small section of  modeling wax and lay that on the dissectin...
	Procedure to freeze tissue in OCT
	 Pre-chill the isopentane by filling the metal dewar bowl half way with liquid nitrogen.  Pour isopentane into the metal beaker so it’s one third full.  Set the metal beaker into the dewar bowl.  Isopentane begins to thicken after 1-2 minutes forming...
	 Label one cryomold and one Bitran Ziploc specimen bag for each tissue specimen banked.  Use alcohol resistant marker pens to label.  Place the specimen bag on dry ice for pre chilling.
	 Bend the labeled end of the cryomold so that it can be picked up with the forceps.
	 Place a small amount of OCT in the bottom of the cryomold then place the tissue section in the cryomold.
	 Fill the cryomold with OCT compound avoiding trapping air bubbles in the OCT.
	 Gently lower the tissue into the chilled isopentane.
	 Leave the cryomold in the isopentane for approximately 30 seconds until frozen.
	 Remove and place on dry ice while popping the frozen block out of the cryomold.  Place the frozen OCT block in the pre-labeled and pre chilled specimen bag.  Keep surrounded by dry ice for transport back to the biorepository and transfer to a -80  C...
	 Record the time frozen on the collection event form as well as the sample type and tissue.
	 Dispose of the scalpel in the biohazard container on the transport cart.  The used piece of dental wax should be disposed of in the biohazard container in pathology.
	 Pour the remaining liquid nitrogen back into the liquid nitrogen dewar.  Pour the isopentane back into the glass bottle.
	 Spray the forceps and dissecting board with Converge spray located in pathology.
	Procedure to collect tissue in the new Banner hospital
	·•  Prepare the Igloo cooler , stryrofoam box with wet ice, cryomolds, marker, OCT compound
	•   When paged, proceed to Banner Tower 1.   Drop the Igloo cooler off in pathology.
	•   Outside of pathology and right before entering the OR suite are masks, hat and shoes covers.  Don these.
	•Enter the OR suite and locate the OR of the surgery.
	•Enter the OR and retrieve the specimen container from the circulating nurse at the nurses station.
	• Take the container & tissue back to pathology for grossing.
	• Once in pathology, don a protective coat and eyeware.
	Procedure to fix tissue in formalin for paraffin embedding
	 Using a lead pencil, label a tissue cassette with the collection number on the top and the tissue type on the right hand side.
	 Place the piece of tissue in the cassette and lock the cassette lid in place.
	 Fill a specimen cup 2/3 with 10% neutral buffered formalin and place the tissue cassette into it.
	 Record the time and date placed in formalin on the lid of the collection cup and on the collection event form.
	 Place a pink Buffered formalin sticker on the side of the specimen cup.  These are located in pathology by the formalin container.
	 Specimens should be fixed in formalin at room temperature between 5-24 hours.  Do not leave in formalin over 24 hours, after this time the tissue is overfixed and the DNA will begin to fragment.
	 Transfer the cassette to 70% ethanol and store in the specimen refrigerator in the biorepository lab.  Specimens can be stored in alcohol for up to 7 days before processing.
	 Record the date and time transferred from formalin to ethanol on the collection event log.
	Procedure to preserve tissue in RNAlater
	1.5ml cryovials are sterilely filled with 1.0ml of RNAlater and stored on the collection cart.
	 After obtaining tissue from pathology, drop a piece of tumor tissue no larger than 5mm x 5mm  into a cryovial labeled with the collection number, tissue type and date.
	 Repeat the same process with normal tissue.
	 Store the tissue on the cart until return to the TACMASR laboratory.
	 Once in the laboratory store the RNAlater vials containing the tissue in the small refrigerator located on the counter next to the entrance door.
	 Tissue should remain in the refrigerator for a minimum of 24hours and no longer than 5 days.
	 After that time transfer the vials to -80 Freezer F in 0963 for long term storage.
	 Record the collection number on the RNAlater log hanging on door of Freezer F.
	 Record the box and slot of vials placed into the -80 on the collection event log.

	SOP 400-10 ver 8Tissue acquisition_01072020
	6. MATERIALS AND EQUIPMENT
	7. COLLECTION PROCEDURE
	7.1.  Patients are consented in clinic at their pre-surgery appointment. Clinic staff will notify the Biorepository  of consented patients with their surgery date.  Time of surgery can be determined by viewing the OR  schedule within EPIC. Cerner
	7.2.  Obtain a new Collection Event Form, Biospecimen Labels and current Box Logs in preparation for a  potential collection.  Refer to SOP 400-9 that describes the use of the collection event form.
	7.3.  Prepare the transport cart.   Fill a Styrofoam box with dry ice, located in the cryobox in room 0915.  Fill  the liquid nitrogen Dewar with liquid nitrogen, located in room 0915.  Ensure the working solution of  Isopentane, kept in a glass bottl...
	7.4.  Verify the cart contains the rest of the items needed for collection.  See Appendix II for details.
	7.4.1.  Monitor when a surgical procedure has started from the OR status board within EPIC.Cerner  Once thesurgery has started, telephone into the appropriate OR room to alert the circulating nurse know the patient is  consented for tissue collection....
	7.5.  When the OR pages that the specimen is ready for pickup, note the time of page on the collection event  form.  Call the OR to verify that you received their page, the tissue has been excised and you will be in to  pick it up.
	7.6.  Proceed with the transport cart to the frozen section room.  Once inside there, prepare to enter the OR  by donning protective apparel in the following order:  surgical cap, surgical mask and shoe covers.  Enter  the OR suite and go directly to ...
	7.7.  Cautiously enter the operating room.  Do not touch anything sterile.  Stand well back from the operation  in progress, as close to the perimeter wall as possible.  Locate the circulating nurse.  He or she will hand  over the tissue in a biospeci...
	7.8.  Exit the OR suite and return to the frozen section room.  Record the time of tissue collection on the  collection event form.
	7.9. If the surgeon has called for a frozen section, a pathology resident will have been called by the OR nurse.   In this case, tissue for banking may be obtained there in the frozen section room AFTER the frozen  sectioning is completed and the Path...
	7.10.  Pathology will determine if there is enough tumor for banking.   The size of the specimen provided to  the biorepository depends on the amount and specimens banked.  Tissue pieces should be no larger  than 5mm thick by 20mm wide for optimal fix...
	7.11. Tissue specimens are prioritized as follows:  OCT frozen tissue, FFPE, Fresh frozen.
	In addition to the tumor
	specimen, a matching normal piece of tissue can be requested if possible.
	7.12. As soon as the tissue specimens have been received (in the Frozen Section Room or the Morgue),  proceed to process using materials on the transport cart. Place the piece of tissue on a small section of  modeling wax and lay that on the dissectin...
	Procedure to freeze tissue in OCT
	 Pre-chill the isopentane by filling the metal dewar bowl half way with liquid nitrogen.  Pour isopentane into the metal beaker so it’s one third full.  Set the metal beaker into the dewar bowl.  Isopentane begins to thicken after 1-2 minutes forming...
	 Label one cryomold and one Bitran Ziploc specimen bag for each tissue specimen banked.  Use alcohol resistant marker pens to label.  Place the specimen bag on dry ice for pre chilling.
	 Bend the labeled end of the cryomold so that it can be picked up with the forceps.
	 Place a small amount of OCT in the bottom of the cryomold then place the tissue section in the cryomold.
	 Fill the cryomold with OCT compound avoiding trapping air bubbles in the OCT.
	 Gently lower the tissue into the chilled isopentane.
	 Leave the cryomold in the isopentane for approximately 30 seconds until frozen.
	 Remove and place on dry ice while popping the frozen block out of the cryomold.  Place the frozen OCT block in the pre-labeled and pre chilled specimen bag.  Keep surrounded by dry ice for transport back to the biorepository and transfer to a -80  C...
	 Record the time frozen on the collection event form as well as the sample type and tissue.
	 Dispose of the scalpel in the biohazard container on the transport cart.  The used piece of dental wax should be disposed of in the biohazard container in pathology.
	 Pour the remaining liquid nitrogen back into the liquid nitrogen dewar.  Pour the isopentane back into the glass bottle.
	 Spray the forceps and dissecting board with Converge spray located in pathology.
	Procedure to collect tissue in the new Banner hospital
	·•  Prepare the Igloo cooler , stryrofoam box with wet ice, cryomolds, marker, OCT compound
	•   When paged, proceed to Banner Tower 1.   Drop the Igloo cooler off in pathology.
	•   Outside of pathology and right before entering the OR suite are masks, hat and shoes covers.  Don these.
	•Enter the OR suite and locate the OR of the surgery.
	•Enter the OR and retrieve the specimen container from the circulating nurse at the nurses station.
	• Take the container & tissue back to pathology for grossing.
	• Once in pathology, don a protective coat and eyeware.  Record the time the tissue was collected.
	• Pathology personnel will gross the tissue and determine if there is enough tumor for banking. The size of the   specimen provided to the biorepository should be no larger than 5mm thick by 20mm wide for optimal fixation.
	• Tissue specimens are prioritized as follows:  OCT frozen, FFPE and then Fresh frozen.
	• If possible obtain a matching piece of normal tissue
	• The piece of tissue to be preserved as OCT frozen is placed into the cryomold, filled with OCT compound, then placed on the wet ice in the Igloo cooler.
	•Return to the Cancer Center Biorepository lab and snap freeze the OCT preserved sample using the supplies on the transportation cart.
	Procedure to fix tissue in formalin for paraffin embedding
	 Using a lead pencil, label a tissue cassette with the collection number on the top and the tissue type on the right hand side.
	 Place the piece of tissue in the cassette and lock the cassette lid in place.
	 Fill a specimen cup 2/3 with 10% neutral buffered formalin and place the tissue cassette into it.
	 Record the time and date placed in formalin on the lid of the collection cup and on the collection event form.
	 Place a pink Buffered formalin sticker on the side of the specimen cup.  These are located in pathology by the formalin container.
	 Specimens should be fixed in formalin at room temperature between 5-24 hours.  Do not leave in formalin over 24 hours, after this time the tissue is overfixed and the DNA will begin to fragment.
	 Transfer the cassette to 70% ethanol and store in the specimen refrigerator in the biorepository lab.  Specimens can be stored in alcohol for up to 7 days before processing.
	 Record the date and time transferred from formalin to ethanol on the collection event log.
	Procedure to preserve tissue in RNAlater
	1.5ml cryovials are sterilely filled with 1.0ml of RNAlater and stored on the collection cart.
	 After obtaining tissue from pathology, drop a piece of tumor tissue no larger than 5mm x 5mm  into a cryovial labeled with the collection number, tissue type and date.
	 Repeat the same process with normal tissue.
	 Store the tissue on the cart until return to the TACMASR laboratory.
	 Once in the laboratory store the RNAlater vials containing the tissue in the small refrigerator located on the counter next to the entrance door.
	 Tissue should remain in the refrigerator for a minimum of 24hours and no longer than 5 days.
	 After that time transfer the vials to -80 Freezer F in 0963 for long term storage.
	 Record the collection number on the RNAlater log hanging on door of Freezer F.
	 Record the box and slot of vials placed into the -80 on the collection event log.

	SOP 400-11 ver6  Preparation of Blood Samples_01082020
	6. MATERIALS AND EQUIPMENT
	6.8.  P-1000 Pipettors and sterile P-1000 filter pipette tips.
	7.2. The Biorepository requests two 6ml tubes of blood from consented study participants, K2 EDTA lavender top tube and a red top serum tube.
	7.3. Pre-op is alerted by Biorepository personnel the evening before of the next day’s consented patients.
	7.4. The Biorepository is responsible for stocking Pre-op with blood collection kits.  Each kit (biospecimen bag) includes one red top tube, one lavender top tube and a Tissue Bank index card with the Biorepository phone number (626-7319) and pager nu...
	7.5. When paged, Biorepository personnel proceeds to Pre-op and retrieve the blood.  Pre-op puts the blood in a basket labeled tumor bank on the main desk.
	7.6. Record the patient information on the collection event form:   name, MRN, DOS, DOB, sex, race/ethnicity, attending physician.
	7.7. Record the time and date of blood collection as well as the date and time of processing.
	8.  WHOLE BLOOD PROCESSING
	Refer to SOP 400-9 Information Management, for details regarding the TissueMetrix labeling system.
	8.1. With a marking pen, label 3 cryovials with sequential collection ID numbers designated in the collection kit.   The collection number suffix for whole blood is 01, 02, and 03.  For example R160XXX 01, R160XXX 02, R160XXX 03.
	8.2. Place the corresponding cryolabel on the tube so that it does not cover up the marking pen labeling.
	8.3. Insert BLUE colored cryocap inserts into the top of each cryovial used.
	8.4. Invert the EDTA tube 10 times to insure proper mixing of blood.
	8.5. Carefully remove the cap from the Vacutainer tube and using a P-1000 pipet and a P-1000 filter tip, transfer 400ul of whole blood to each labeled cryovial.
	8.6. Dispose of used tip in the biohazard container located in the back of the laminar flow hood.
	8.7. Place the cap back on the Vacutainer tube.
	10.  SERUM PROCESSING
	10.1 After red top Vacutainer has been allowed to clot for 30 minutes, centrifuge it at 3000 RPM, 4 C, for 10 minutes.  The Sovall Legend RT tabletop refrigerated centrifuge is located in room 3957.  Tubes should be placed in biosafety aerosol caniste...
	10.2 With a marking pen, label two cryovials with the sequential collection ID numbers designated in the collection kit.  The collection number suffix for serum is 04 and 05.  For example, R160XXX 04, R160XXX 05.
	10.3 Insert red colored cryocap inserts into the top of each cryovial used.
	10.4 Place the corresponding cryovial label on the tube so that it does not cover up the marking pen labeling.
	10.5 Carefully remove the cap from the Vacutainer tube and using a P-1000 pipet with a filter tip, transfer 1000ul of serum into pre labeled cryovial.  Depending on the amount of serum in the tube, aliquots may be less than 1000ul.
	10.6 Place the cap back on the Vacutainer tube and dispose of it and the pipet tip in the biohazard container located in the back of the laminar flow hood.
	11.  STORAGE
	11.1 Filled cryovials may be temporary stored in the -20 C freezer until transfer to their permanent box in the -80 C freezer.
	11.2 When time allows, place cryovials on dry ice and transfer to their permanent box in the -80 C.
	11.3 Record the box and slot number of each vial on the collection event form.

	SOP 400-12 ver 4 RNAlater tissue collectionmm01102020
	4. MATERIALS AND EQUIPMENT

	SOP 400-13 ver 3 Fresh Pancreatic tissue collection_01102020
	4. MATERIALS AND EQUIPMENT

	SOP 400-14 ver 1 Fresh Lung tissue collection_09082017
	4. MATERIALS AND EQUIPMENT

	SOP 400-14 ver 1 Fresh Lung tissue collection_09082017[1]
	4. MATERIALS AND EQUIPMENT

	SOP 400-15 ver 1 Fresh Prostate tissue collection_02142018
	4. MATERIALS AND EQUIPMENT

	SOP 400-16 ver 2 After Hours Collections _01102020
	SOP 400-17 ver 3  Preparation of Urine Samples 01142020
	6. MATERIALS AND EQUIPMENT
	6.5.  P-1000 Pipettors and sterile P-1000 filter pipette tips.   USA Scientific #1122-1820
	7.2. The Biorepository requests two 6ml tubes of blood from consented study participants, K2 EDTA lavender top tube and a red top serum tube.
	7.3. Currently Urine is only collected from Dr. Chipollini’s and Dr. Lee’s patients.
	7.4. Pre-op is alerted by Biorepository personnel the evening before of the next day’s consented patients.
	7.5. After consenting the patient, place a Saf-T-zip bag with a specimen cup with the patients chart.
	7.6. Urine will be collected in the OR.
	7.7. The Biorepository is responsible for providing Pre-op a specimen cup and Saf-T-Zip bag to keep it in.
	7.8. When paged, Biorepository personnel proceeds to Pre-op the OR and retrieves the urine & blood.  Pre-op puts the urine & blood in a basket labeled tumor bank on the main desk.
	7.9. Record the patient information on the collection event form:   name, MRN, DOS, DOB, sex, race/ethnicity, attending physician.
	7.10. Record the time and date of urine & blood collection as well as the date and time of processing.
	8.  URINE PROCESSING
	Refer to SOP 400-9 Information Management, for details regarding the TissueMetrix labeling system.
	8.1. With a marking pen, label 4 cryovials with sequential collection ID numbers designated in the collection kit.   The collection number suffix for urine is 08, 09, 10, and 11.  For example R180XXX 08, R180XXX 09, R180XXX 10.
	8.2. Place the corresponding cryolabel on the tube so that it does not cover up the marking pen labeling.
	8.3. Carefully remove the cap from the urine containing specimen container and using a 10ml pipet, pipet 10ml’s of urine into a sterile 15ml conical tube.
	8.4. Dispose of 10ml pipet in the biohazard container.
	8.5. Centrifuge the urine in the Sovall Legend RT tabletop refrigerated centrifuge located in room 0915.  Tubes should be placed in biosafety aerosol canisters and each canister balanced prior to starting the centrifuge.
	8.6. Centrifuge the urine at 1500rpm’s for 5 minutes.  Setting #4 on the centrifuge.
	8.7. Using a P-1000 pipet with filter tip, transfer 1000ul of urine into each of the 4 labeled cryovials.
	8.8. Place the lid back on the 15ml tube containing the remaining urine and dispose in the biohazard container.
	8.9. The remainder of the urine in the specimen cup can also be disposed into the biohazard container.
	9.  STORAGE
	11.1 Filled cryovials may be temporary stored in the -20 C freezer until transfer to their permanent box in the -80 C     freezer.
	11.2 When time allows, place cryovials on dry ice and transfer to their permanent box in the -80 C.
	11.3 Record the box and slot number of each vial on the collection event form.

	SOP 400-18 ver1 Fresh Colon tissue collection_01172020
	4. MATERIALS AND EQUIPMENT

	SOP 400-26 ver 5 Skin Cancer Registry Procedures_01192019
	6. MATERIALS AND EQUIPMENT
	6.1 Transport cart – refer to SOP 400-10 Appendix II for collection cart supplies
	6.2 Skin Institute collection kit
	6.3 Dry ice in a Styrofoam box
	6.4 Dewer flask filled with liquid nitrogen
	7. COLLECTION PROCEDURE
	7.1  The Skin Institute Study coordinator identifies and notifies TACMASR with the patient name, MRN, DOS and  surgeon for potential cases to be collected for them.
	7.2  Biorepository personnel will monitor EPIC for the time of surgery and consent patient upon arrival.
	7.3  Prepare the transport cart.  Fill a Styrofoam box with dry ice, located in the cryobox in room 3959.  Fill the liquid  nitrogen dewar with liquid nitrogen, located in room 3959.
	7.4  Verify the transport cart contains the rest of the items needed for collection.  See SOP 400-10 Appendix II.
	7.5  When the patient arrives in the pre-op facility meet them there for consenting.   Biorepository personnel listed  on the VOTF as consenters may consent.
	7.6  Once the patient is consented, pre-op is notified that the patient is consented and blood is to be collected.   The  Skin Institute requests one purple EDTA tube and one red top serum tube.
	7.7  When paged for blood collection, retrieve it and deliver it to Mary Krutzsch in UACC room 4975.
	7.8  Monitor when the surgery has started from the OR status board within CERNER.  Once the surgery has started  telephone into the appropriate OR room to inform the circulating nurse the patient is consented for tissue  collection.  When calling in, ...
	7.9  When the OR pages for tissue pickup, note the time of page on the skin collection form.  Call the OR to verify  that you received their page, the tissue has been excised and you will be in to pick it up.
	7.10 Proceed with the transport cart to the frozen section room.  Once inside there, prepare to enter the OR by  donning protective apparel in the following order:  surgical cap, surgical mask and shoe covers.  Enter the OR  suite and go directly to t...
	7.11 Cautiously enter the operating room.  Do not touch anything sterile.  Stand well back from the operation in  progress, as close to the perimeter wall as possible.  Locate the circulating nurse.  He or she will hand over the  tissue in a biospecim...
	7.12 Exit the OR suite and return to the frozen section room.  Record the time of tissue collection on the skin  collection form.
	7.13 Place the specimen cup containing the tissue in the bottom drawer of the collection cart.  Proceed to the  Pathology will determine if there is enough tumor for banking.  The size of the specimen provided to the  biorepository depends on the amou...
	7.14 Lay the piece of tissue received from pathology on a small sheet of dental wax.  This is then placed on the  dissecting board.
	7.15 Using a sterile scalpel, cut the piece of tissue into two sections, if large enough.  If not, freeze the entire  specimen.
	Procedure to snap freeze tissue
	Place the piece of tissue to be frozen in the pre-labeled cryovial in the skin collection kit.
	Fill the metal dewar bowl half way with liquid nitrogen.
	Drop the cryovial into the liquid nitrogen and leave there for 30 seconds.
	Using forceps, remove the vial and place in the Styrofoam box containing dry ice on the transport cart.
	Record the time frozen on the Skin collection form.
	Dispose of the scalpel in the biohazard container on the transport cart.
	Pour the remaining liquid nitrogen back into the liquid nitrogen dewar.
	Spray the forceps and dissecting board with Converge spray located in pathology.
	Procedure to fix tissue in formalin for paraffin embedding
	Place the piece of tissue in the cassette provided in the skin collection kit and lock the lid in place.
	Drop the cassette into the specimen vial containing 10% neutral buffered formalin provided in the skin collection      kit.
	Place a pink buffered formalin sticker on the side of the specimen cup.  These are located in pathology by the formalin container.
	Note the time placed in formalin on the skin collection kit.
	Specimens should be fixed in formalin at room temperature between 5-24 hours.  Do not leave in formalin over 24 hours, after this time the tissue is overfixed and the DNA will begin to fragment.
	7.16   Deliver the frozen tissue along with the collection form to Mary Krutzsch in room 4975 of the UACC.
	7.17   The FFPE sample remains with TACMASR to be processed.
	7.18    Fill out a TACMASR billing form with the amount of time that was required for consenting, blood collection and delivery, and tissue collection and delivery.

	SOP-BioDRoid_Blood
	6. MATERIALS AND EQUIPMENT
	6.4. P-1000 Pipettors and sterile P-1000 filter pipette tips.
	7.2. The Biorepository requests two 6ml tubes of blood from consented study participants, K2 EDTA lavender top tube and a red top serum tube.
	7.3. Pre-op is alerted by Biorepository personnel the evening before of the next day’s consented patients.
	7.4. The Biorepository is responsible for stocking Pre-op with blood collection kits.  Each kit (biospecimen bag) includes one red top tube, one lavender top tube and a Tissue Bank index card with the Biorepository phone number (626-7319) on it.
	7.5. When called, Biorepository personnel proceeds to Pre-op and retrieve the blood.  Pre-op puts the blood in a basket labeled tumor bank on the main desk.
	7.6. Record the patient information on the collection event form:   name, MRN, DOS, DOB, sex, race/ethnicity, attending physician.
	7.7. Record the time and date of blood collection as well as the date and time of processing.
	9.  SERUM PROCESSING
	9.1 After red top Vacutainer has been allowed to clot for 30 minutes, centrifuge it at 3000 RPM, 4 C, for 15 minutes.  The Sovall Legend RT tabletop refrigerated centrifuge is located in room 3957.  Tubes should be placed in biosafety aerosol canister...
	9.2 With a marking pen, label two cryovials with the sequential collection ID numbers designated in the collection kit.  The collection number suffix for serum is 04 and 05.  For example, R160XXX 04, R160XXX 05.
	9.3 Carefully remove the cap from the Vacutainer tube and using a P-1000 pipet with a filter tip, transfer 1000ul of serum into pre labeled cryovial.  Depending on the amount of serum in the tube, aliquots may be less than 1000ul.
	9.4 Place the cap back on the Vacut4ainer tube and dispose of it and the pipet tip in the biohazard container.
	10. STORAGE
	10.1 Filled cryovials be transfered to their permanent box in the -80 C freezer.
	10.2  Record the box and slot number of each vial on the collection event form.
	11. PBMC Processing using Ficoll-Paque™ density gradient medium
	11.1 Dilute the blood from step 9.4 with an equal volume of DPBS.
	11.2 Add 3-5 ml of Ficoll-Paque™ density gradient medium into a 15 ml Falcon® tube.
	11.3 The recommended ratio is 3ml of Ficoll-Paque™ to 4 ml of the diluted blood sample.
	11.4 Carefully layer the diluted blood sample onto the Ficoll-Paque™.
	11.5 Centrifuge at 400 × g for an hour without brake.
	11.6 Carefully transfer the mononuclear cells at the interface (buffy coat) into a new 15 ml Falcon® tube.
	11.7 Dilute the collected mononuclear cells with 3 volumes of DPBS.
	11.8 Centrifuge at 400 × g for 10 minutes. Discard supernatant. Repeat the centrifugation once more.
	11.9 Resuspend pelleted cells in an appropriate culture medium for downstream applications or cryopreserve as frozen stocks.
	12. PBMC Processing using Ficoll-Paque™ density gradient medium
	12.1 Dilute the blood from step 9.4 with an equal volume of DPBS, supplemented with 1% fetal calf serum and 1%   penicillin/streptomycin.
	12.2 Add 15mL of LymphoprepTM to SepMateTM 50mL tube directly through the central hole.
	12.3 Add the diluted blood slowly to the side of the SepMate tube, avoiding the central hole.
	12.4 Centrifuge at 1200 x g for 10 minutes at 4oC.
	12.5 Carefully and quickly pour the top layer into a separate 50mL conical and dilute 50% v/v with blood wash.
	12.6 Centrifuge the supernatant enriched for leukocytes at 300 x g for 8 minutes at 4oC.
	12.7 Discard the supernatant and re-suspend the pellet in 5mL Blood wash. At this point count the total number of PBMCs.
	12.8 Centrifuge the leukocyte-enriched solution at 120 x g for 10 minutes at 4oC in order or separate leukocytes from platelets.
	12.9 Resuspend the pellet in freezing media or proceed to culture.
	13.  Freezing PBMCs
	13.1 Mix equal volume of stock Human Serum Albumin (HSA, 25%) and RPMI-1640 medium.
	13.2 Prepare 2x Freezing Medium enough to resuspend 500μl/ cryovial. To prepare 2X freezing Media, mix equal volume of 25% HSA stock with sterile RPMI-1640 medium. Add 500μl DMSO per 1 ml of HSA/RPMI mixture.
	13.3 Re-suspend PBMCs in 500uL of the 12.5% HSA. solution and pipet up and down to mix. Transfer PBMCs into a 2ml cryopreservation tube.
	13.4 Add 500uL12.5% HSA solution to the into the cryopreservation tube.
	13.5 Gently swirl tube while adding 500uL of 2x Freezing medium.
	13.6 Immediately place the tube on ice. Do not mix any further.
	13.7 Place in –80oC freezer. Do not store at Liquid Nitrogen.
	14. CULTURE OF DENDRITIC CELLS (DCS)
	14.1 Resuspend the pelleted PBMCs in AIMV basal medium.
	14.2 Plate them in a 24 well tissue culture plate for 2 hours at 37oC in 5% CO2.
	Composition of AIMV Basal Medium:  AIM V medium containing 10% human serum AB, 1% Penicillin/Streptomycin and 50 μM β-mercaptoethanol.
	14.3 Gently tap the culture plate and discard the culture medium containing non-adherent cells.
	14.4 Slowly add AIMV DC culture medium to the adherent cells through the side of the plate.
	14.5 Maintain cultures for 3 days at 37oC in 5% CO2. Replace with fresh culture medium on alternate days.
	Composition of DC Culture Media:  AIMV medium supplemented with 10% human serum AB, 1% Penicillin/Streptomycin, 50 μM β-mercaptoethanol, 800 U/ml granulocyte-macrophage colony-stimulating factor (GM-CSF) and 500 U/ml interleukin 4 (IL-4).
	14.6 On day 3, discard the culture media and add fresh DC maturation medium.
	14.7 Continue culturing the DCs for 24 hours at 37oC in 5% CO2.
	Composition of DC Maturation Medium:  DC culture medium additionally supplemented with 1% Penicillin/Streptomycin, 5 ng/ml tumor necrosis factor α (TNF-α), 5 ng/ml interleukin 1β (IL-1β), 150 ng/ml interleukin 6 (IL-6) and 1 μg/ml prostaglandin E2 (PG...
	15. CULTURE OF CYTOTOXIC T-LYMPHOCYTES (CTLs)
	15.1 Quickly thaw 1 vial of frozen PBMCs at 370C leaving one ice crystal. Add 1ml warm cRPMI slowly dropwise (over 30 seconds).
	Composition of cRPMI:  RPMI medium supplemented with 10% FCS and 1 % Penicillin/Streptomycin.
	15.2 Transfer cells to a 15 ml conical tube.
	15.3 Top up the tube with 3 ml warm cRPMI to cells and centrifuge at 300 x g for 5 minutes.
	15.4 Resuspend PBMCs in 1ml EasySep buffer and transfer 1 ml of PBMCs to a 5 ml polystyrene round-bottom tube.
	15.5 Add 50 μl of Enrichment Cocktail to the PBMCs. Incubate for 10 minutes at room temperature.
	15.6 Add 150 μl of Magnetic Particles to the sample. Incubate for 5 minutes at room temperature.
	15.7 Top up to 2.5 ml with EasySep™ Buffer. Place the polystyrene round-bottom tube into a magnet for 5 minutes to allow cell separation.
	15.8 Pour off enriched cell suspension into a new 15 ml Falcon® tube and centrifuge at 300 × g for 5 minutes.
	15.9 Discard the supernatant and resuspend the cells in CTL culture medium.
	15.10 Seed the cells in a 24 well cell culture plate and continue culturing CTLs for 24 hours at 37o C in 5% CO2.
	Composition of CTL Culture Media:  RPMI 1640 medium containing 10% human serum AB, 1% Penicillin/Streptomycin, 50 μM β-mercaptoethanol, 1 × Insulin-Transferrin-Selenium, 0.15 μg/ml interleukin 2 (IL-2) and 0.1 μg/ml interleukin 7 (IL-7)2 hours at 37oC...
	16. CULTURE OF DENDRITIC CELLS (DCS)
	16.1 Quickly thaw 1 vial of frozen PBMCs at 370C leaving one ice crystal. Add 1ml warm cRPMI slowly dropwise (over 30 seconds).
	Composition of cRPMI:  RPMI medium supplemented with 10% FCS and 1 % Penicillin/Streptomycin.
	16.2 Transfer cells to a 15 ml conical tube.
	16.3 Top up the tube with 3 ml warm cRPMI to cells and centrifuge at 300 x g for 5 minutes.
	16.4 Resuspend PBMCs in 1ml EasySep buffer and transfer 1 ml of PBMCs to a 5 ml polystyrene round-bottom tube.
	16.5 Add 50 μl of Enrichment Cocktail to the PBMCs. Incubate for 10 minutes at room temperature.
	16.6 Add 150 μl of Magnetic Particles to the sample. Incubate for 5 minutes at room temperature.
	16.7 Top up to 2.5 ml with EasySep™ Buffer. Place the polystyrene round-bottom tube into a magnet for 5 minutes to allow cell separation.
	16.8 Pour off enriched cell suspension into a new 15 ml Falcon® tube and centrifuge at 300 × g for 5 minutes.
	16.9 Discard the supernatant and resuspend the cells in CTL culture medium.
	16.10 Seed the cells in a 24 well cell culture plate and continue culturing CTLs for 24 hours at 37o C in 5% CO2.
	Composition of CTL Culture Media:  RPMI 1640 medium containing 10% human serum AB, 1% Penicillin/Streptomycin, 50 μM β-mercaptoethanol, 1 × Insulin-Transferrin-Selenium, 0.15 μg/ml interleukin 2 (IL-2) and 0.1 μg/ml interleukin 7 (IL-7).
	17. CULTURE OF MYELOID DERIVED SUPPRESSOR CELLS (MDSCs)
	17.1 Culture PBMCs in AIM V MDSC culture medium for 7 days at 37oC in 5% CO2 to enrich for MDSCs.
	17.2 Replace with fresh culture medium every alternate day and continue culturing MDSCs until used in organoid – immune cell co-culture.
	Composition of MDSC Culture Media:  AIMV  medium containing 50% conditioned medium collected from organoid cultures, and supplemented with 1% Penicillin/Streptomycin, 10 ng/ml IL-1β, 10 ng/ml IL-6, 1 μg/ml PGE2, 2 ng/ml transforming growth factor beta...
	18. ORGANOID IMMUNE CELL CO-CULTURE
	Procedure: DCs and CTL Co-Culture
	18.1 Collect conditioned medium from organoid cultures. The media should be conditioned by organoids for 7 days. Conditioned media can be stored at -20 C until used for cultures (avoid freeze thawing).
	18.2 Gently remove 50% of the culture media from the DCs and replace with the organoid conditioned media.
	18.3  Incubate DCs with conditioned media for 2h at 37 C in 5% CO2.
	18.4 Collect loosely adherent DCs with a pipette and centrifuge at 300X g for 5min at 4 C.
	18.5 Remove supernatant and save pellet on ice to resuspend with CTLs (next step).
	18.6 Harvest the CTLs and transfer them to the matured DCs. Continue DC-CTL co-culture for 72 hours at 37oC in 5% CO2.
	Composition of RPMI Co-Culture Media:  RPMI 1640 medium supplemented with 10% human serum AB and 1% Penicillin/Streptomycin.
	Procedure: Organoid- Immune Cell Co-culture
	18.7 Isolate the CTLs from DC-CTL co-cultures using the EasySep™ Human CD8+T Cell Enrichment Kit.
	18.8  Incubate CTLs with 1mL 5μM carboxyfluorescein diacetate succinimidyl ester (CFSE) at 37 C for 20min.
	18.9 Quench the staining by adding five times DPBS-FCS medium. Centrifuge the CTLs at 300X g for 5min at 4 C.
	Composition of DPBS-FCS media: DPBS supplemented with 10% fetal calf serum and 1% penicillin/streptomycin.
	18.10 Resuspend the CTLs in 1mL 3D gastric organoid medium and incubate for a further 10min at 37 C.
	18.11 Harvest organoids in cold DPBS and centrifuge at 400 g for 5min at 4 C.
	18.12 Mix the organoids with CFSE-labeled CTLs. Resuspend in an appropriate volume of thawed Matrigel® on ice. The volumes are determined based on the experimental design required for the studies.
	18.13 When MDSCs are required within the co-culture, a 1:4 (CTL:MDSC) and 1:1 (CTL:organoids) is used for co-culture.
	18.14 Seed as 30–50μL Matrigel® droplets containing organoids plus CTLs in 48 or 24 well tissue culture plates.
	18.15 Incubate plates at 37 C for 15min to allow the cell-Matrigel® droplets to be solidified.
	18.16 Overlay cell-Matrigel® droplets with pre-warmed 3D gastric organoid culture medium. When seeding into 48 or 24 well plates use 250 μL or 500 μL of medium respectively.
	18.17 Maintain organoid/immune cell co-cultures at 37 C in 5% CO2 for 24h.
	18.18 After 24h, treat the co-culture with appropriate drugs or inhibitors and maintain the culture at 37 C in 5% CO2 for 48–72h based on experimental needs.
	NOTE: CFSE is a blue laser dye that can be used for analyzing CTL proliferation using flow cytometry. For Experimental conditions requiring MDSCs, mix MDSCs together with the organoids and CFSE-labeled CTLs before seeding them in the culture plates.

	SOP-BioDRoid_Colon Organoids
	6. MATERIALS AND EQUIPMENT
	7.2. The Biorepository requests normal or tumor biopsies/resected tissues from consented study participants, in 50ml tube containing collection media.
	7.3. Pre-op is alerted by Biorepository personnel the evening before of the next day’s consented patients.
	7.4. The Biorepository is responsible for stocking Pre-op with blood collection kits.  Each kit (biospecimen bag) includes two 50ml tube, 10ml collection media and a Tissue Bank index card with the Biorepository phone number (626-7319) on it.
	(Collection Media contains, Advanced DMEM/F12 media supplemented with 2 mM GlutaMAX, 1% Penicillin/Streptomycin, 10 mM HEPES Buffer, 0.25 mg/mL Amphotericin B /10 mg/mL Gentamicin, 1% Kanamycin, 1x N2, 1x B27, 1 mM N-acetyl-L-cysteine, 10nM Nicotinami...
	7.5. When called, Biorepository personnel proceeds to Pre-op and retrieve the tissue.  Pre-op puts the tissue on a ice bucket labeled tumor bank on the main desk.
	7.6. Record the patient information on the collection event form:   name, MRN, DOS, DOB, sex, race/ethnicity, attending physician.
	7.7. Record the time and date of tissue collection as well as the date and time of processing.
	10.  GENERATION OF HUMAN-DERIVED TUMOR COLON ORGANOIDS
	10.1 Mince the tissues using surgical scalpel blades on a cell culture Petri dish. Wash the fragmented tissues with 5-10 ml of DPBS supplemented with antibiotics.
	10.2 Transfer the tissue into a 15 ml Falcon® tube.
	10.3 Add 5-10 ml of pre-warmed digestion buffer to the tissues, depending on the tissue size.
	(Composition of digestion buffer:  DPBS supplemented with 1mg/mL Collagenase Type 3).
	10.4 Incubate the tissue at 37oC for 15-30 minutes in an orbital shaker, depending on the size and consistency of the tissues. Check for the appearance of cell clusters under the microscope, every 10 minutes.
	10.5 Dilute the digestion buffer by adding twofold DPBS-antibiotics.
	10.6 Centrifuge at 400 × g for 5 minutes at 4oC to pellet cells.
	10.7 Discard the supernatant and resuspend the pellet with cold DPBS plus antibiotics.
	10.8 Centrifuge at 400 × g for 5 minutes at 4oC.
	10.9 Carefully remove the supernatant and store the cells on ice.
	10.10 Resuspend cell pellet in an appropriate volume of Matrigel® Seed 50 µl cell-Matrigel® droplets in 24 – 12 well cell culture treated plates.
	10.11 Incubate the cell-MatrigelTM droplets at 37oC for 15 minutes to solidify as a dome.
	10.12 Add 500 ml-1 ml pre-warmed 3D colon organoid culture medium to overlay cell-MatrigelTM dome.
	(Composition of 3D Colon Organoid Culture Media: 50% of 2x Basal media (Advanced Dulbecco’s modified Eagle medium/F12 medium supplemented with 4mM L-glutamine, 1% Penicillin/Streptomycin, 20 mM HEPES (2-[4-(2-hydroxyethyl) piperazin-1-yl] ethanesulfon...
	10.13 Maintain the 3D organoid cultures at 37oC in 5% CO2. Replace with 50% fresh medium every 1-2 days depending on the organoid growth.
	10.14 Passage organoids once every 7-10 days in 1:3 ratio, based on the organoid density.
	10.15 Dispose all waste and the pipet tip in the biohazard container.
	11. PASSAGING AND EXPANSION OF ORGANOIDS
	11.1 Carefully aspirate media from each well
	11.2 Add 1mL cold DPBS (-Ca & -Mg)/well
	11.3 Harvest organoids and transfer them to round bottom 5mL tube (3wells/tube)
	11.4 Centrifuge @ 400 x g, 5 min
	11.5 Carefully remove the supernatant.
	11.6 Add 1mL prewarmed TrypLE and 10mM Y-27632/ tube
	11.7 Incubate @ 37 C, 6 min
	11.8 Pipette up and down for 10 times in medium speed.
	11.9 Check under a microscope for small clusters
	11.10 Add 4ml DPBS/tube
	11.11 Centrifuge @ 400 x g, 5 min
	11.12 Carefully remove the supernatant.
	11.13 Resuspend the pellet with the desired amount of Matrigel™
	11.14 Carefully add 50L Matrigel™ per well of a 12 well tissue culture plate, 30L per well of an 8 well chamber slide, 40L per well of a 24 well chamber slide, 20L per well of a 48 well chamber slide
	11.15 Add pre warmed growth media in each well
	11.16 Change media every 3-4 days and continue culture with organoid growth media.
	11.17 Dispose all waste and the pipet tip in the biohazard container.
	12. CRYOPRESERVATION OF ORGANOIDS
	12.1 Carefully aspirate media from each well
	12.2 Add 1mL cold DPBS (-Ca & -Mg)/well
	12.3 Harvest organoids and transfer them to round bottom 5mL tube (3wells/tube)
	12.4 Centrifuge @ 400 x g, 5 min
	12.5 Carefully remove the supernatant.
	12.6 Add 1mL prewarmed TrypLE and 10mM Y-27632/ tube
	12.7 Incubate @ 37 C, 6 min
	12.8 Syringe 5 times with 26g needle (medium speed)
	12.9 Check under a microscope for small clusters
	12.10 Add 4ml cold DPBS/tube
	12.11 Centrifuge @ 400 x g, 5 min
	12.12 Carefully remove the supernatant.
	12.13 Resuspend the pellet with the freezing media (1ml/vial) (Section 8.3).
	12.14 Store overnight at -80 C inside Mr. Frosty containing 250mL Isopropanol, 24hrs
	12.15 Transfer the vial to liquid nitrogen for long term storage
	12.16 Dispose all waste and the pipet tip in the biohazard container.
	13. THAWING AND CULTURING OF CRYOPRESERVED ORGANOIDS
	13.1 Quickly thaw 1vial of frozen vial of organoid in 37 C water bath, leaving a small crystal of ice.
	13.2 Slowly add 1mL pre warmed thawing media (Section 9.2) dropwise to each cryovial
	13.3 Transfer the cells to a 5mL round bottom tube
	13.4 Add 1mL thawing media
	13.5 Centrifuge @ 400 x g, 5 min
	13.6 Carefully remove the supernatant.
	13.7 Resuspend the pellet with required volume of cold matrigel.
	13.8 Carefully add matrigel bubble to each plate
	13.9 Incubate @ 37 C, 13 min
	13.10 Add pre warmed thawing media in each well.
	13.11 After 48hrs, remove media and continue culture with organoid growth media.
	13.12 Dispose all waste and the pipet tip in the biohazard container.
	14. CULTURE OF LWRN CONDITIONED MEDIA PRODUCING CELLS
	14.1 Quickly thaw 1vial of frozen vial of organoid in 37 C water bath, leaving a small crystal of ice.
	14.2 Transfer the thawed cells to a 15 mL tube and add 9 mL growth media.
	14.3 Centrifuge at 500xg, 5 min
	14.4 Remove supernatant
	14.5 Plate L-WRN cells in to a 150mm cell culture petridish, containing 30mL complete growth media (500mL Advanced DMEM/F12 + 20% FCS+ 1% Penicillin/Streptamycin).
	14.6 The next day, depending on cell recovery, change media with dual selection (0.5mg/ml G418 and 0.5 mg/ml Hygromycin) and grow to about 80-90% confluency (usually ~ five days) without media change.
	14.7 Passage cells into 10 new plates without antibiotic selection.
	14.8 Remove media and wash with 10 mL warm DPBS, without Ca/Mg
	14.9 Add 10 mL 0.25% trypsin/EDTA, incubate at 37 C, 5 min
	14.10 Collect cells in to a 50mL tube
	14.11 Centrifuge at 500xg, 5 min
	14.12 Resuspend pellet in 10 mL media (1ml cell/ dish)
	14.13 Add 25 mL of Growth Media per dish.
	14.14 Once cells are about 80% confluent (usually ~2days), collect the conditioned media and replace with fresh media on each plate every day for 12 consecutive days.
	14.15 Save 500 μL of media into a centrifuge tube from each day for testing activity using the TOPflash Wnt Reporter testing. Store at 4 C.
	14.16 Centrifuge the conditioned media every day at 500xg for 10 minutes, to allow debris to settle at the bottom.
	14.17 Filter sterilize the conditioned media every day and store the media in 500mL sterile bottle.
	14.18 Combine conditioned media from day 1-4, 5-8 and 9-12.
	14.19 Aliquot into 25- or 50-mL volumes and store aliquots at -80o C.
	14.20 Dispose all waste and the pipet tip in the biohazard container.

	SOP-BioDRoid_Gastric Cancer Organoids
	6. MATERIALS AND EQUIPMENT
	7.2. The Biorepository requests normal or tumor biopsies/resected tissues from consented study participants, in 50ml tube containing collection media.
	7.3. Pre-op is alerted by Biorepository personnel the evening before of the next day’s consented patients.
	7.4. The Biorepository is responsible for stocking Pre-op with blood collection kits.  Each kit (biospecimen bag) includes two 50ml tube, 10ml collection media and a Tissue Bank index card with the Biorepository phone number (626-7319) on it.
	(Collection Media contains, Advanced DMEM/F12 media supplemented with 2 mM GlutaMAX, 1% Penicillin/Streptomycin, 10 mM HEPES Buffer, 0.25 mg/mL Amphotericin B /10 mg/mL Gentamicin, 1% Kanamycin, 1x N2, 1x B27, 1 mM N-acetyl-L-cysteine, 10mM Nicoinamid...
	7.5. When called, Biorepository personnel proceeds to Pre-op and retrieve the tissue.  Pre-op puts the tissue on a ice bucket labeled tumor bank on the main desk.
	7.6. Record the patient information on the collection event form:   name, MRN, DOS, DOB, sex, race/ethnicity, attending physician.
	7.7. Record the time and date of tissue collection as well as the date and time of processing.
	10.  GENERATION OF HUMAN-DERIVED TUMOR GASTRIC ORGANOIDS
	10.1 Mince the tissues using surgical scalpel blades on a cell culture Petri dish. Wash the fragmented tissues with 5-10 ml of DPBS supplemented with antibiotics.
	10.2 Transfer the tissue into a 50 ml Falcon® tube. Add 5-10 ml of pre-warmed EDTA stripping buffer, depending on the size of the minced tissues.
	(Composition of EDTA stripping buffer: Hank’s Balanced Salt Solution (HBSS) supplemented with 5 mM EDTA, 25 mM HEPES, and 10% heat FCS).
	10.3 Incubate the tissue at 37oC for 10 minutes. Carefully remove the EDTA buffer and add fresh 10 ml EDTA buffer.
	10.4 Continue incubation at 37oC for another 5 minutes.
	10.5 Take off the EDTA buffer, wash twice with 10 mL DMEM-antibiotics (no centrifugation needed).
	10.6 Add 5-10 ml of pre-warmed digestion buffer to the tissues, depending on the tissue size.
	(Composition of digestion buffer:  Gastric organoid culture media supplemented with 1.5 mg/mL Collagenase Type 1A and, 0.4 mg/mL Hyaluronidase Type IV-S).
	10.7 Incubate the tissue at 37oC for 15-30 minutes in an orbital shaker, depending on the size and consistency of the tissues. Check for the appearance of cell clusters under the microscope, every 10 minutes.
	10.8 Dilute the digestion buffer by adding twofold cold DMEM-antibiotics.
	10.9 Filter undigested tissues through 40micron filters and collect the flow through.
	10.10 Centrifuge the flow through at 400 × g for 5 minutes at 4oC to pellet cells.
	10.11 Discard the supernatant and resuspend the pellet with cold DPBS plus antibiotics.
	10.12 Centrifuge at 400 × g for 5 minutes at 4oC.
	10.13 Carefully remove the supernatant and store the cells on ice.
	10.14 Resuspend cell pellet in an appropriate volume of Matrigel® Seed 50 µl cell-Matrigel® droplets in 24 – 12 well cell culture treated plates.
	10.15 Incubate the cell-MatrigelTM droplets at 37oC for 15 minutes to solidify as a dome.
	10.16 Add 500 ml-1 ml pre-warmed 3D gastric organoid culture medium to overlay cell-MatrigelTM dome.
	(Composition of 3D Gastric Organoid Culture Media: Advanced Dulbecco’s modified Eagle medium/F12 medium supplemented with 2mM L-glutamine, 1% Penicillin/Streptomycin, 10 mM HEPES (2-[4-(2-hydroxyethyl) piperazin-1-yl] ethanesulfonic acid),  1 mM N-ace...
	10.17 Maintain the 3D organoid cultures at 37oC in 5% CO2. Replace with fresh medium every 3-4 days depending on the organoid growth.
	10.18 Passage organoids once every 7-10 days in 1:2 or 1:3 ratio, based on the organoid density.
	10.19 Dispose all waste and the pipet tip in the biohazard container.
	11. PASSAGING AND EXPANSION OF ORGANOIDS
	11.1 Carefully aspirate media from each well
	11.2 Add 1mL cold DPBS (-Ca & -Mg)/well
	11.3 Harvest organoids and transfer them to round bottom 5mL tube (3wells/tube)
	11.4 Centrifuge @ 400 x g, 5 min
	11.5 Carefully remove the supernatant.
	11.6 Add 1mL prewarmed Accutase/ tube
	11.7 Incubate @ 37 C, 6 min
	11.8 Syringe 5 times with 26g needle (medium speed)
	11.9 Check under a microscope for small clusters
	11.10 Add 4ml cold DPBS/tube
	11.11 Centrifuge @ 400 x g, 5 min
	11.12 Carefully remove the supernatant.
	11.13 Resuspend the pellet with the desired amount of Matrigel™
	11.14 Carefully add 50L Matrigel™ per well of a 12 well tissue culture plate, 30L per well of an 8 well chamber slide, 40L per well of a 24 well chamber slide, 20L per well of a 48 well chamber slide
	11.15 Add pre warmed growth media in each well
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