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Authors, please fill out the brief questionnaire below.   
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) ____N_____ If yes, please list make and model of your microscope: ______________________________

B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)__N__ ____ 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps       1. Production and purification of polymalic acid (Protocol 2.1 – 2.10. 2. Activation of polymalic acid and ligation of antibody and antisense oligonucleotides. 3. Postsynthetic quantitative analysis. 

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  The most difficult part is to synthesize the nano conjugate having the designed composition and functions. This is verified by appropriate in vitro assays, and finally in the animal in vivo tests for targeting and tumor regression. 
.
1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Authors, please select from “Procedural Narrative” or “Conceptual Narrative” and complete the statements below. Please do not add additional steps.  Then, attach your finished graphic overview.  See accompanying instructions for details and examples.  
Conceptual Narrative:
The overall goal is to establish a nano scale platform open for a universal protocol to synthesize personalized medicine on the basis of the genetic outfit of a person’s disease, especially for cancer (Intro) . First, produce and purify polymalic acid from the microorganism Physarum polycephalum (P1).  Chemically activate the purified PMLA at its pendant carboxylic groups (P2). Attach the small functional groups and the linker MEA by substitution of the activated groups and revert the unused activated groups to carboxylic groups by hydrolysis (P3). Next, add the antibodies and antisense molecules via the sulfhydryl groups of the spacer MEA, and  cap the unused spacer by reaction with PDP (P4). On completion, test the composition and the function of the lead nano drug (P5,  top three boxes). Results from an animal model, like mice carrying aggeressive human HER2 positive breast cancer,  
can determine the efficacy of the treatment and also whether the treatment is without undesired side effects (then add last box of P5).
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  

Authors: Below are statements we would like you to complete that are complementary to the information contained within the schematic overview.   

· Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol.    

· Enter the name of the individual who will say each line. 

· Please choose and fill out the statement(s) that convey the most important fact(s) about your protocol. You may revise the given prompts as necessary to improve the sentence flow.

· If any individuals will be doing demonstrations on camera but are not assigned a speaking part in this interview section, please use statement 1.8 to introduce these demonstrators (for example, the PI introduces students)

1.1. Jose Portilla-Arias: The main advantage of bioproduction over existing synthetic methods, like ring opening polymerization, is that the biopolymer retains full optical purity and is not contaminated with byproducts.   

1.2. Pallavi R. Gangalum: 1.
This family of Polycefin nanodrugs can target any cell type based on specific targeting and regulate protein expression.
1.3. Eggehard Holler: Generally, cancer treatment by Polycefin nanodrugs is very effective at several animal models bearing primary brain and breast cancers.

1.4.  Julia Ljubimova: We first had the idea for this method to block the synthesis of glioblastoma specific laminin isoforms, and later we proved the targetting and inhibition of the HER2 and triple negative breast cancer proteins to prevent tumor growth.

1.5. Rameshwar Patil: The implications of this technique extend toward diagnosis of cancer by using optical and/or Magnetic Resonance Imaging (MRI).  

1.6. Hui Ding: Polycefin nanodrugs can provide insight into drug delivery for cancer treatment, it can also be applied to other pathological conditions such as infection diseases, pain relief and neurological disorders.

Protocol (read by voice talent at JoVE):

Authors:  In order to ensure that your protocol can be filmed in a single day, the protocol text must be limited to 30 steps – each step being defined as 3 lines of 12 pt text in our formatting style below.  This amounts to 3 pages of protocol text.  The scope of the scripted protocol text should include only those aspects of the procedure that require visualization in order to be well understood.     

2. Bioproduction of polymalic acid
2.1. After growing a seed plasmodia culture from spherules on agar, inoculate  100 mL of basal culture medium and grow the culture in a 25 oC thermo-stated incubator. 
2.1.1. MED/CU: Talent inoculates  100 mL basal culture medium with seed plasmodia culture. Shots: 2.1.1.1. and 2.1.1.2.
2.1.2.  MED: Talent places  the culture in a 25 oC thermo-stated incubator. Shots 2.1.2.1. and 2.1.2.2. 
2.2. Produce an amount of gravity-packed micro plasmodia under the exclusion of light in order to avoid sporulation.
2.2.1. MED-over-the-shoulder: Talent removes gravity-packed 500 mL micro plasmodia from incubtor (show method for exclusion of light). Shots 2.2.1.1. and 2.2.1.2.
2.3. In a 10 litre bioreactor vessel, dissolve 80 g of calcium carbonate in 8L of basal medium. Then transfer the packed micro-plasmodia into the mounted reaction vessel and set the bioprocess for 75 hours at 25 oC,  at a 10 liter/min flow of filtered air and 150 rpm stirring by a segment stirrer. 
2.3.1. CU: In a 10 litre bioreactor vessel, Talent dissolves 80 g of calcium carbonate in 8L of basal medium. Shot 2.3.1.1. carbonate added to funnel. Shot 2.3.1.2. carbonate added to funnel on top of reactor [Take 2 contains MED and CU]
2.3.2. MED/CU: Talent transfers the packed micro-plasmodia into the mounted reaction vessel. Shots 2.3.2.1. and 2.3.2.2.
2.3.3. CU: Talent sets the bioprocess for 75 hours at 25 oC,  at 10 liter/min flow of filtered air and 150 rpm stirring by a segment stirrer. Shots 2.3.3.1. and 2.3.3.2.
2.4. When the culture broth has a pH of 4.8, stop the culture to measure the poly-malic acid production. Now cool the broth to 17 oC and allow the cells to settle by gravity and remove the culture supernatant from the reactor. 
2.4.1. MED/CU: Talent measures pH of the the culture broth. Shot replaced by shot 2.5.1(see below).
2.4.2.  MED/CU: Talent removes the culture supernatant from the reactor. Shots 2.4.2.1 and 2.4.2.2.
2.5. Adjust the pH to 7.5. Now pump the supernatant from the  bottom through a 1.5-Liter DEAE-cellulose column equilibrated with 20 mM Tris-HCl pH 7.5 at 5 oC. 
2.5.1. MED-over-the-counter: Talent  places the culture to cool to 17 oC. Shot moved to voice over 2.4. in order to replace former shot 2.4.1. Shots 2.5.1.1., 2.5.1.2., 2.5.1.3., 2.5.1.4.
2.5.2. CU: Talent adjusts the pH to 7.5 using 2 M NaOH.  
2.5.3. MED/CU: Talent pumps the supernatant adjusted to pH 7.5 from bottom to top through a 1.5-Liter DEAE-cellulose column. Shots 2.5.3.1. and 2.5.3.2.
2.6. Then pass three columns of wash buffer containing 0.3 M NaCl from the bottom to the top of the column. Elute the PMLA in the presence of 0.7 M NaCl. 
2.6.1. MED/CU: Talent adds three column volumes of wash buffer containing 0.3 M NaCl from the bottom to the top of the column. Shots 2.6.1.1. and 2.6.1.2.
2.6.2. ECU: Talent elutes the PMLA in the presence of 0.7 M NaCl from the top to the bottom. Shots 2.6.2.1. and 2.6.2.2. [Take 2 zooms out to WID at end]
2.7. Adjust the PMLA-eluted fraction to 0.1 M  CaCl2, and add 80% ice cold ethanol to  precipitate the PMLA-Calcium.
2.7.1. ECU: Talent adjusts the PMLA-eluted fraction to 0.1 M  CaCl2, and adds 80% ice cold ethanol. Shots 2.7.1.1., 2.7.1.2., 2.7.1.3.
2.7.2. MED: Talent moves the precipitating fraction into the freezer (-20 oC) for completion of precipitation ovenight. Shots 2.7.2.1. and 2.7.2.2.
2.8. Next, size fractionate the PMLA-calcium using Sephadex G25 [Text over video:  80 – 300 kDa, 50 – 80 kDa, and 10 – 50 kDa] and water.
2.8.1. MED/CU:Talent loads the PMLA-calcium onto a Sephadex G25. Shots 2.8.1.1., 2.8.1.2., 2.8.1.3. [Take 3 formatted for text]
2.9. Finally pass each fraction over an Amberlite column [Text over video: IR 120H+ ], and immediately freeze the flow-through polymalic acid in liquid nitrogen, and lyophilize before storing at minus 20 oC.
2.9.1. ECU: Talent passes a fraction over an Amberlite IR 120H+ column. Shots 2.9.1.1., 2.9.1.2.
2.9.2. MED/CU: Talent freezes the flow-through polymalic acid in liquid nitrogen. Shots 2.9.2.1. and 2.9.2.2.
2.10. Dissolve the purified fraction in dry acetone (optional). After filtration, remove the solvent in a dry air stream, lyophilize and store at minus 20 oC.  
2.10.1. ECU: Talent dissolves the purified fraction in dry acetone.  Shot deleted
2.10.2. CU: Talent places the sample in a dry air stream,  Shot deleted
2.10.3. Moved to 2.9 and becoming 2.9.3. ECU: Talent places the samples in a lyophilizer. Shots 2.9.3.1. and 2.9.3.2.
2.10.4. Moved to 2.9 and becoming 2.9.4. ECU: Talent shows the lyophilized PMLA. Shots 2.9.4.1. and 2.9.4.2.
3. Synthesis of polymalic acid-based nano drug
3.1. To activate the carboxyl groups of PMLA, mix 1 mmol malyl units of PMLA-H in 1 mL of anhydrous acetone, and 1 mmole each of N-hydroxysuccinimide and dicyclohexyl carbodimide in 2 mL of dimethyl formamide.
3.1.1. CU: Talent dissolves 1 mmol malyl units of PMLA-H in 1 mL of anhydrous acetone. and 1 mmole each of N-hydroxysuccinimide and dicyclohexyl carbodiimide  in 2 mL of dimethyl  formamide. Shot 3.1.1.1.
3.1.2. Talent adds 1 mmol of each N-hydroxysuccinimide and dicyclohexyl carbodiimide in 2 mL dimethyl formamide. Shots 3.1.2.1. and 3.1.2.2.
3.2. After stirring at 20 oC for 3 hours, add 0.05 mmoles of methyl-PEG-amine in 1 mL of DMF [Text over video: 0.05 mol-% of malyl units], followed by 0.05 mmoles of triethylamine.
3.2.1. MED/CU: Talent adds 0.05 mmoles of methyl-PEG-amine  in 1 mL DMF, followed by 0.05 mmoles of triethylamine. Shots 3.2.1.1. and 3.2.1.2.
3.3. Then in a dropwise fashion, add  0.4 mmoles of leucine ethyl ester [Text over video: 40 mol-% of malyl units], and after one hour check for reaction completion by negative ninhydrin response on thin layer-chromatography. 
3.3.1. ECU: In a dropwise fashion, Talent adds  0.4 mmoles of leucine ethyl ester. Shots 3.3.1.1. and 3.3.1.2.
3.3.2. MED/CU: Talent  spots a TLC thin layer-chromatography. Shots 3.3.2.1. and 3.3.2.2.
3.4. Similarly, add 0.1 mmoles of 2-mercapto-1-ethylamine [Text over video: 10 mol-% of malyl units] and 0.5 mmoles of TEA [Text over video: 1h incubation each, TLC verification]. 
3.4.1. ECU: Talent adds 0.1 mmoles of MEA and 0.5 mmoles of TEA to synthesis. Shots 3.4.1.1. and 3.4.1.2.
3.5. Remove the leftover NHS-ester by spontaneous hydrolysis with phosphate-buffered saline [Text over video: 30 mins, pH 6.8]. Desalt over a PD-10 column, and lyophilize to obtain a white powder. Store this  “preconjugate” dry at minus 20 oC. 
3.5.1. MED/CU: Talent adds PBS. Shots 3.5.1.1. and 3.5.1.2.
3.5.2.  ECU: Talent passes the synthesis over a PD-10 column. Shots 3.5.2.1. and 3.5.2.2.
3.5.3.  MED/CU: Talent removes “preconjugate” as white powder  from the lyophilizer. Shots 3.5.3.1. and 3.5.3.2.
3.5.4. MED: Talent places this  “preconjugate” dry at minus 20 oC. Shots 3.5.4.1. and 3.5.4.2.
3.6. Next, add 30 mg of antibody [Text over video: mAb, IgG2a-κ ] in 4.5 mL of 150 mM NaCl in 100 mM sodium phosphate at pH 5.5. Reduce the disulfide bonds with 5 mM Tris(2-carboxy-ethyl)phosphine  hydrochloride [Text over video:  30 mins at -20 oC] and purify over a PD-10 column. 
3.6.1. CU/ECU: Talent adds 30 mg of antibody in 4.5 mL of 150 mM NaCl in 100 mM sodium phosphate at pH 5.5. Shots 3.6.1.1. and 3.6.1.2.
3.6.2. ECU: Talent adds  with 5 mM Tris(2-carboxy-ethyl)phosphine  hydrochloride Shots 3.6.2.1. and 3.6.2.2.
3.6.3. MED/CU: Talent loads sample on a PD-10 column. Shots 3.6.3.1. and 3.6.3.2.
3.7. Now dissolve the maleimide-PEG-maleimide in 2 mL of the above buffer, albeit at pH 6.3.  Add the reduced antibody [Text over video: 10 mL total] and stir at 20 oC for one hour. Concentrate to 2.5 mL over a Vivaspin 20 with 30 kD exclusion, and then purify over Sephadex G75. 
3.7.1.  ECU: Talent dissolves the maleimide-PEG-maleimide in 2 mL of the pH 6.3 buffer. Shots 3.7.1.1. and 3.7.1.2. 
3.7.2. CU: Talent adds the reduced antibody and places the sample on a stirrer. Shots 3.7.2.1., 3.7.2.2., 3.7.2.3.
3.7.3. MED/CU: Talent loads sample onto a Vivaspin 20 with 30 kD exclusion limit for concentrating by centrifugation. Shots 3.7.3.1. and 3.7.3.2.
3.7.4. ECU: Talent loads the concentrate on Sephadex G75. Shots 3.7.4.1. and 3.7.4.2.
3.8. Now verify the product [Text over video: Mal-PEG-Mal-mAb] over Sec-HPLC.  Measure the amount at 280 nm and also confirm the absence of impurities at other wavelengths. 
3.8.1. MED: Talent injects sample into a Sec-HLPC. Shots 3.8.1.1., 3.8.1.2., 3.8.1.3.
3.8.2. MED-over-the-shoulder: Talent evaluates a trace at 280 nm and absence of impurities at other wavelengths. Shots at 3.8.2.1., 3.8.2.2., 3.8.2.3.
3.9. Next, mix 50 mg of the “preconjugate” with 200 nmoles of the antibody-conjugated PEG-maleimide in 5 ml of the pH 6.3 buffer. Adjust the concentration of sulfhydryl to 2 mM, and incubate at 20 oC for 3 hours to obtain a 98% yield [Text over video: P/PEG5000(5%)/ LOEt(40%)/mAb(0.2%)].
3.9.1. CU/ECU: Talent mixes 50 mg of the “preconjugate” with 200 nmoles of the antibody-conjugated PEG-maleimide in 5 ml of the pH 6.3 buffer. Shots 3.9.1.1. and 3.9.1.2.
3.9.2. ECU: Talent dilutes to obtain 2 mM sulfhydryl of preconjugate and incubates under stirring at 20 oC. Shots 3.9.2.1. and 3.9.2.2.
3.9.3. MED: Talent places the sample  at 20 oC. 
3.10. Solubilize the 3’-amino-antisense-oligonucleotide, react with one volume of SPDP [Text over video: TLC verification]. Purify the AON-PDP over Sephadex-LH20 in methanol, then evaporate the methanol, dissolve the product in water, and lyophilize.
3.10.1. CU/ECU: Talent solubilizes 3’-amino-antisense-oligonucleotide (AON) in DMF/PBS (pH 7.2), then adds one volume of SPDP. Shots 3.10.1.1. and 3.10.1.2.
3.10.2. MED/CU: Talent ocllects methanol fractions from a Sephadex-LH20. Shots 3.10.2.1. 3.10.2.2., 3.10.2.3.
3.10.3. CU: Talent places sample into vacuum evaporator. Shots 3.10.3.1. and 3.10.3.2.
3.10.4. ECU: Talent dissolves the product in water and lyophilize. Shots 3.10.4.1., 3.10.4.2., 3.10.4.3.
3.11. Now incubate 800 nmol of the activated AONs with the antibody-PEG-preconjugate-2-MEA-SH overnight, when the disulfide exchange reaction is terminated [Text over video:  polymer-2-MEA-SH]. 

3.11.1. ECU: Talent combines 800 nmol of the activated AONs with the PEG-antibody-preconjugate. Shots 3.11.1.1. and 3.11.1.2.
3.12. Then incorporate the fluorescent dye [Text over video:  Alexa Fluor 680-maleimide]. Block the excess sulfhydryls with PDP and purify over Sephadex G75. Store the final poly-malic acid based nanodrug at  -20 oC.
3.12.1. ECU: Talent adds the fluorescent dye. Shots 3.12.1.1. and 3.12.1.2.
3.12.2. CU: Talent  adds PDP. Shots 3.12.2.1. and 3.12.2.2.
3.12.3. MED/CU: Talent collects samples from  Sephadex G75. Shots 3.12.3.1. and 3.12.3.2. [Take 2. videographer left camera running for 6 minutes]
3.12.4. ECU: Talent snap-freezes the nano drug in solution and stores it at  -20 oC. 
Shots   3.12.4.1. and 3.12.4.2.
4. Assays and properties
4.1. To 320 μL of sample, add 160 μL of 10% hydroxylammonium chloride and 160 μL of 10% sodium hydroxide. After 10-15 minutes, mix with 160 μL of 5% Ferric chloride solution, and visualize the formation of a dark purple color at 540 nm [Text over video: hydroxamate/Fe(III)]. Then calculate the PMLA content. Text over video: 1 mg/mL PMLA = 2.5 A540]. 
4.1.1. CU: To 320 μL of sample, Talent adds 160 μL of 10% hydroxylammonium chloride and 160 μL of 10% sodium hydroxide. 
4.1.2. ECU: Talent adds 160 μL of 5% Ferric chloride solution.
4.1.3. MED/CU: Talent measure absorbance at 540 nm and notes the PMLA content. Delete shot an combine shots 4.1.1. and 4.1.2. in one shot 4.1.1.-4.1.2. Shots 4.1.1.-4.1.2./1 , 4.1.1.-4.1.2./2, 4.1.1.-4.1.2./3
4.2. Next, hydrolyze the nano drug overnight in 2 M HCl at 110 oC using a sealed ampoul.  Assay for malic acid by reversed phase chromatography using spiked malic acid standards. 
4.2.1. ECU: Hydrolyse the nano drug in 2N HCl using a sealed ampoul at 110 oC. Shots 4.2.1.1. and 4.2.1.2. 
4.2.2. MED-over-the-shoulder: Talent loads sample onto a reversed phase column. Shots 4.2.2.1. and 4.2.2.2.
4.3. Now cleave the nano drug with 100 mM dithiothreitol, and measure the Morpholino-antisense oligonucleotides  by quantitative reversed phase HPLC against Morpholino AON standards. 
4.3.1. ECU: Talent adds 100 mM dithiothreitol to the sample. Shots 4.3.1.1. and 4.3.1.2.
4.3.2. MED-over-the-shoulder: Talent shows elution profile of Morpholino-antisense oligonucleotide and calculates amount using standards. Shots 4.3.2.1 and 4.3.2.2.
4.4. Using the uncleaved nano drug, measure the antibody content using a protein assay kit. To quantify the malic-PEG content, first react with ammonium ferrothiocyanate, then extract with chloroform and measure absorbance at 510 nm. Done by Hui (involve Talla for protein assay, show color forming only)
4.4.1. MED: Using the uncleaved nano drug, Talent measures the antibody content using a protein assay kit. Shots 4.4.1.1 and 4.4.1.2. [Take 2. videographer left camera running for 6 minutes again]
4.4.2. MED/CU: Talent adds ammonium ferrothiocyanate, then extracts with chloroform.
4.4.3. MED: Talent visualizes color formation at 510 nm. Delete shots and combine 4.4.2. with 4.4.3. for a new shot 4.4.2.-4.4.3. Shots 4.4.2.-4.4.3./1, 4.4.2.-4.4.3./2, 4.4.2.-4.4.3./3, 4.4.2.-4.4.3.4.
4.5. Test the antibody activity and co-ligation by ELISA using 5 μL of nano drug per well [Text over video: 1-10 μg mAb] and 0.5 μg/well of HER2 as plate-coated antigen. 
4.5.1. ECU: Talent adds 0.5 μg/well of Her2 (coating). Shots 4.5.1.1. and 4.5.1.2.
4.5.2. MED-over-the-shoulder: Talent adds sample to a few wells of an ELISA plate. Shots 4.5.2.1. and 4.5.2.2.
4.5.3. CU: Talent shows evaluation of ELISA on plate reader, and plot absorbance as function of antibody concentration as shown in revised Figure 5. Shots 4.5.3.1. and 4.5.3.2.
4.6. Finally, calculate the achieved percentage for antisense oligonucleotide, mPEG and antibody with regard to malic acid. Compare with the % intended by drug design. 
4.6.1. MED-over-the-shoulder: Talent calculates the achieved percentage for antisense oligonucleotide, mPEG and antibody with regard to malic acid. LAB MEDIA: electronic Table 1
4.6.2. ECU: Talent compares result with the % intended by drug design. LAB MEDIA: electronic Table 2
5. Results: Silencing of the  human HER2-positive breast cancer  
5.1. This bimodal strategic approach to the nano drug employs Herceptin to inhibit the HER2 signaling pathway and  HER2-specific AON to block transcription of the HER2-receptor. Antibodies facilitate transcytosis via endothelial TfR of the tumor vessel.
5.1.1. LAB MEDIA: Full Figure 1 revised. Then show orange cell with white arrows eminating from green HER2 in both directions, and then add the two black X.
5.1.2. LAB MEDIA: Figure 3 revised - show structure 1 with all labels.

5.2. The nano conjugate platform, polymalic acid, was produced by cultured microplasmodia and purified.
5.2.1. LAB MEDIA: Figure 4, top line structure. [Text over video: yield= 1.5 ± 0.5 g per 10 L; d = 8 ± 1 nm; PDI = 0.10 ± 0.02; zeta-potential of  minus 22 ± 2 mV (pH 7.5)]
5.3. Activating the PMLA carboxylic groups facilitated synthesis of the preconjugate scaffold, and finally the lead nano conjugate.
5.3.1. LAB MEDIA: Figure 4 – scrolling down the reaction to last structure and add text :  719 KDa, 45 ± 5 % free carboxyl groups .
5.4. ELISA assays demonstrated retention of active monoclonal antibodies throughout nano drug synthesis, with both antibodies assembled on the same polymer platform.
5.4.1. LAB MEDIA: Revised Figure 5.
5.5. Fluorescence confocal microscopy tracked cellular uptake of the nano drug.  The  superimposed images, at 0 and 3 hours, were analyzed together with the labeled endosomes. 

5.5.1. LAB MEDIA: Figure 6 a and b.  
5.5.2. LAB MEDIA: Figure 6a and b show in the last columns D and L the superimposed panels for polymer platform (Alexa Fluor 680) and AON (Lissamine). Panels G and O show superposition for polymer platform, AONs and endosomes (FM1-43).
5.6. Pearson’s correlation coefficients  for co-localization indicate  nano-drug release from endosomes into the cytoplasm, and dissociation of AON from the nano drug by a glutathione-dependent disulfide cleavage in the cytoplasm. 

5.6.1. LAB MEDIA: Figure 6c. 
5.7. In vitro, the lead nano-drug significantly inhibited growth most effectively in the  HER2-overexpressing cell line.

5.7.1. LAB MEDIA: Figure 7, then highlight last bar on both graphs.
5.8. In vivo experiments in  mice bearing BT-474 Her2-overexpressing human breast cancer showed > 95% growth inhibition by the lead nanodrug containing Herceptin and HER2-specific AON. Ex vivo western blotting indicated inhibition of both HER2 synthesis and phosphorylation of Akt. Cleavage or PARP marked apoptosis.
5.8.1. LAB MEDIA: Figure 8.

5.9. The tumor regression in response to drug treatment is demonstrated by shrinkage of the tumor and depletion of tumor cells by histological examination. 

5.9.1. LAB MEDIA: Figure 9.  
INSTRUCTIONS FOR AUTHORS:

Please ensure that the representative results narration is appropriate and correctly describes your images, movies, or figures.  Our editors have ensured that the results are written in our format.   

We consider this section a critical aspect of the video, because here is where you provide validation for your experiments.  For example, if this is a cell culture preparation, this section is where the video will show your cells at various time points following culturing.  If this is an imaging prep, then this part is where you will show examples of your imaging experiments.  

Please limit the extent of narration to no more than 2-3 lines of text per image or movie file being described.   Figures with multiple panels submitted with the original protocol should be broken up so that each panel is a separate image.   Like the schematic, each image or movie file supplied in the results should be referenced by annotation in parenthesis, however for the results, the specific filename should be given in parenthesis.  

Below is an example of results text:

EXAMPLE REPRESENTATIVE RESULTS

5.  Evaluation of Morpholino Injection and Knockdown

5.1   Representative results of both morpholino injection and mRNA injection are shown here. The    

        uninjected control at 48 hours post fertilization looks normal, as expected 

        -LAB MEDIA: 0123_PIname_Figure1.tif  (Replace 0123 with your jove video #)

5.2   However, embryos injected with the morpholino heg_e3i3_egfr1, which knocks down Heg isoforms

                     containing the first of two EGF-like repeats, exhibit brain edema.


        -LAB MEDIA: 0123_PIname_Figure2.tif


5.3   Injection of heart of glass mRNA also produced an obvious phenotype. At 24 hours post fertilization, 

        the heads of the uninjected controls look normal 

        -LAB MEDIA: 0123_PIname_Figure3.tif

5.4   Conversely, some of the embryos injected with the mRNA exhibit cyclopia     

                     -LAB MEDIA: 0123_PIname_Figure4.jpg

Please visit the following URL to see an example of how the results will look when complete:

http://www.jove.com/video/1597/results-example-mably?access=ksw0bprj
6. Conclusion (said by authors on camera)

Authors: Below are statements we would like you to complete that summarize and conclude the video. Only one statement should be chosen and completed per author who will be on camera demonstrating the protocol. In addition to choosing and filling out the appropriate statement, please enter the name of the individual who will say each line. You may revise the given prompts if necessary to better fit your protocol.
6.1. Jose Portilla-Arias: You should now have a good understanding of how to use a biocompatible nano platform to achieve efficacous personalized treatment without side effects,  and achieving a nano drug with a controlled composition and verified functional activities.  

6.2. Hui Ding: Once mastered, this synthesis can be performed with high reproducibility.

6.3. Eggehard Holler: After its development, this technique using polymalic acid nano platform for targeted delivery of AONs paved the way for researchers in the field of personalized nanomedicine  to explore tumor treatment by targeting molecular tumor markers as identified by personalized genetic analysis.    
6.4. Pallavi R. Gangalum: Pharmacologically active agents and cells can be extremely hazardous.  Precautions, such as wearing masks and gloves, should always be taken while performing this procedure.  
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, 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.  

Insert your media filenames here.
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Revised Figure 1 Action mechanism of the lead nano drug
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Figure 2 Production and purification of polymalic acid 
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Revised Figure 3 Schematic description of the lead nanodrug (top) and two control nano conjugates (below)
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Figure 4 Description of the nano drug synthesis. Activation of PMLA, synthesis of the “preconjugate”, attachment of antibody (mAb) and antisense oligonucleotide (AON)
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Figure 5 ELISA test for antibody activities and their colocalization on the same PMLA molecule. 
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Figure 6 Confocal microscopy demonstration of endosomal delivery of the nanodrug into the cytoplasm of the recipient tumor cell
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Figure 7 In vitro growth inhibition of cancer cells either overexpressing HER2 (+++) or normal expressing HER2 (+) after treatment with lead drug
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Figure 8 Inhibition of tumor growth on nude mice (left panel) and inhibition of synthesis of HER2 receptor, inhibition of Akt phosphorylation, cleavage of PARP indicating apoptosis (right panel)
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Figure 9 Regression of HER2-positive tumor grown on nude mice (upper panel) and elimination of tumor cells (lower panel) after treatment with lead nano drug.
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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, as well as an introduction to your videographer, closer to your filming date.

( 2011, Journal of Visualized Experiments
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huTfR mAb standard	12.3	37	111	333	1000	0.18889999999999998	0.36160000000000003	0.56474999999999997	0.77915000000000001	0.86840000000000006	huTfR detect huTfR mAb	12.3	37	111	333	1000	0.20415	0.37465000000000004	0.57855000000000001	0.73754999999999993	0.85389999999999988	msTfR detect huTfR mAb	12.3	37	111	333	1000	0.10849999999999999	0.253	0.49740000000000001	0.63100000000000001	0.73704999999999998	

Absorbance
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			1. Coating protein


						1			2			3			4			5			6			7			8			9			10			11			12


			A


			B						Coat 0.5 ug msTfR/well with shaking at RT for 3h																		Coat 50 ng Her2 protein/well (from Manuel)with shaking at RT for 3h


			C


			D


			E


			F


			G


			H





			2. Blocking with 4% milk





			3. Adding Samples; Incubate 1 h


						1			2			3			4			5			6			7			8			9			10			11			12


			A			RxM			12.3			37			111			333			1000			HPT			12.3			37			111			333			1000


			B			mAb			12.3			37			111			333			1000			mAb			12.3			37			111			333			1000


			C			ng/ml			12.3			37			111			333			1000			ng/ml			12.3			37			111			333			1000


			D						12.3			37			111			333			1000						12.3			37			111			333			1000


			E						12.3			37			111			333			1000						12.3			37			111			333			1000


			F			polycefin			12.3			37			111			333			1000			Polycefin			12.3			37			111			333			1000


			G			ng/ml			12.3			37			111			333			1000			ng/ml			12.3			37			111			333			1000


			H						12.3			37			111			333			1000						12.3			37			111			333			1000





			4. Adding secondary Ab 1:5000; Incubate 1 h


						1			2			3			4			5			6			7			8			9			10			11			12


			A						GxR 2nd mAb (1:2500)																		antihuman  2nd mAb (1:10000)


			B


			C


			D


			E


			F						antihuman  2nd mAb (1:10000)																		GxR 2nd mAb (1:2500)


			G


			H





			5. Add substrate; wait 30 min;





			6. read at 630 nm
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			1. Coating protein: the 96 well NUNC MaxiSorp plate was coated with 0.5ug msTfR and huTfR


						1			2			3			4			5			6			7			8			9			10			11			12


			A


			B						msTfR			msTfR			msTfR			msTfR			msTfR			huTfR			huTfR			huTfR			huTfR			huTfR


			C						msTfR			msTfR			msTfR			msTfR			msTfR			huTfR			huTfR			huTfR			huTfR			huTfR


			D						msTfR			msTfR			msTfR			msTfR			msTfR			huTfR			huTfR			huTfR			huTfR			huTfR


			E						msTfR			msTfR			msTfR			msTfR			msTfR			huTfR			huTfR			huTfR			huTfR			huTfR


			F						msTfR			msTfR			msTfR			msTfR			msTfR			huTfR			huTfR			huTfR			huTfR			huTfR


			G						msTfR			msTfR			msTfR			msTfR			msTfR			huTfR			huTfR			huTfR			huTfR			huTfR


			H





			2. Blocking with 4% milk for 1h





			3. Adding Samples of various concentration indicated in each cell (ng/ml); Incubate 1 h


						1			2			3			4			5			6			7			8			9			10			11			12


			A			mxh			12.3			37			111			333			1000			12.3			37			111			333			1000			herceptin


			B			mAb			12.3			37			111			333			1000			12.3			37			111			333			1000


			C			ng/ml			12.3			37			111			333			1000			12.3			37			111			333			1000			ng/ml


			D						12.3			37			111			333			1000			12.3			37			111			333			1000


			E						12.3			37			111			333			1000			12.3			37			111			333			1000


			F			P-HT			12.3			37			111			333			1000			12.3			37			111			333			1000			P-HT


			G			ng/ml			12.3			37			111			333			1000			12.3			37			111			333			1000			ng/ml


			H						12.3			37			111			333			1000			12.3			37			111			333			1000


						P-HT: polymer nanoconjugate containing Herceptin and msTfR mAb





			4. Adding secondary Ab 1:5000; Incubate 1 h


						1			2			3			4			5			6			7			8			9			10			11			12


			A						GxR 2nd mAb															GxM  2nd mAb


			B


			C


			D


			E


			F						GxM  2nd mAb															GxR 2nd mAb


			G


			H





			5. Add substrate; wait 30 min





			6. read at 630nm 


						concentration (ng/ml)			12.3			37			111			333			1000			12.3			37			111			333			1000


						blank			0.0414			0.0428			0.0409			0.0418			0.0448			0.0379			0.0414			0.0398			0.0424			0.0401			blank


						msTfR mAb			0.609			0.8569			1.012			1.0594			1.0947			0.2494			0.4045			0.6031			0.8816			0.8838			huTfR mAb


									0.6915			0.9174			1.0519			1.135			1.1334			0.2084			0.3987			0.6064			0.7567			0.933


						P bound to msTfR			0.3469			0.605			0.859			1.0017			1.045			0.2534			0.4131			0.6196			0.7497			0.8412			P bound to hTfR


						detect msTfR			0.3526			0.6222			0.9102			1.1003			1.0584			0.2349			0.4162			0.6175			0.8054			0.9466			detect hTfR mAb


						P bound to msTfR			0.1467			0.284			0.5004			0.6729			0.7571			0.0652			0.1063			0.3645			0.2746			0.3392			P bound to hTfR


						detect hTfR mAb			0.1503			0.302			0.5744			0.6691			0.797			0.0717			0.117			0.1894			0.2928			0.355			detect msTfR mAb


						blank			0.0396			0.0397			0.0521			0.0413			0.0421			0.0377			0.0391			0.0394			0.0402			0.042			blank





						[C]			8.2000E-11			2.4667E-10			7.4000E-10			2.2200E-09			6.6667E-09			8.2000E-11			2.4667E-10			7.4000E-10			2.2200E-09			6.6667E-09


									0.61025			0.84715			0.99195			1.0572			1.07405			0.1889			0.3616			0.56475			0.77915			0.8684


									0.30975			0.5736			0.8446			1.011			1.0117			0.20415			0.37465			0.57855			0.73755			0.8539


									0.1085			0.253			0.4974			0.631			0.73705			0.02845			0.07165			0.23695			0.2437			0.3071





						s/[C]			7.4421E+09			3.4344E+09			1.3405E+09			4.7622E+08			1.6111E+08			2.3037E+09			1.4659E+09			7.6318E+08			3.5097E+08			1.3026E+08


									3.7774E+09			2.3254E+09			1.1414E+09			4.5541E+08			1.5176E+08			2.4896E+09			1.5189E+09			7.8182E+08			3.3223E+08			1.2809E+08


									1.3232E+09			1.0257E+09			6.7216E+08			2.8423E+08			1.1056E+08			3.4695E+08			2.9047E+08			3.2020E+08			1.0977E+08			4.6065E+07





msTfR standard	12.3	37	111	333	1000	0.61024999999999996	0.84714999999999996	0.99195000000000011	1.0571999999999999	1.0740499999999999	msTfR detect msTfR	12.3	37	111	333	1000	0.30975000000000003	0.57359999999999989	0.84460000000000002	1.0110000000000001	1.0116999999999998	huTfR detect msTfR mAb	12.3	37	111	333	1000	2.8449999999999996E-2	7.1649999999999991E-2	0.23695000000000002	0.2437	0.30709999999999998	Concentration (ng/ml)





OD





huTfR mAb standard	12.3	37	111	333	1000	0.18889999999999998	0.36160000000000003	0.56474999999999997	0.77915000000000001	0.86840000000000006	huTfR detect huTfR mAb	12.3	37	111	333	1000	0.20415	0.37465000000000004	0.57855000000000001	0.73754999999999993	0.85389999999999988	msTfR detect huTfR mAb	12.3	37	111	333	1000	0.10849999999999999	0.253	0.49740000000000001	0.63100000000000001	0.73704999999999998	Concentration (ng/ml)





OD





msTfR standard	7442073170.7317066	3434391891.8918915	1340472972.9729733	476216216.21621615	161107500	0.61024999999999996	0.84714999999999996	0.99195000000000011	1.0571999999999999	1.0740499999999999	msTfR detect msTfR mAb	3777439024.390244	2325405405.4054046	1141351351.3513515	455405405.4054054	151754999.99999997	0.30975000000000003	0.57359999999999989	0.84460000000000002	1.0110000000000001	1.0116999999999998	msTfR detect huTfR mAb	1323170731.7073169	1025675675.6756756	672162162.16216218	284234234.23423421	110557500	0.10849999999999999	0.253	0.49740000000000001	0.63100000000000001	0.73704999999999998	huTfR detect msTfR mAb	346951219.51219505	290472972.97297293	320202702.70270276	109774774.77477476	46065000	2.8449999999999996E-2	7.1649999999999991E-2	0.23695000000000002	0.2437	0.30709999999999998	








huTfR	2303658536.5853658	1465945945.945946	763175675.67567575	350968468.46846843	130260000	0.18889999999999998	0.36160000000000003	0.56474999999999997	0.77915000000000001	0.86840000000000006	huTfR detect huTfR mAb	2489634146.3414636	1518851351.3513513	781824324.32432437	332229729.72972965	128084999.99999999	0.20415	0.37465000000000004	0.57855000000000001	0.73754999999999993	0.85389999999999988	msTfR detect huTfR mAb	1323170731.7073169	1025675675.6756756	672162162.16216218	284234234.23423421	110557500	0.10849999999999999	0.253	0.49740000000000001	0.63100000000000001	0.73704999999999998	huTfR detect msTfR mAb	346951219.51219505	290472972.97297293	320202702.70270276	109774774.77477476	46065000	2.8449999999999996E-2	7.1649999999999991E-2	0.23695000000000002	0.2437	0.30709999999999998	








Sheet2








Sheet3

















