Reviewers' comments:
Reviewer #1:
Manuscript Summary:
The manuscript describes a very useful method for screening for important transcription factors involved in dendritic cell (DC) development in vitro. The authors build upon a recently established protocol for keeping hematopoietic stem cells (HSCs) in undifferentiated state by overexpressing Estrogen-inducible form of Hoxb8 and they modify it to accommodate DC differentiation by addition of Flt3L. This method can be used for candidate or unbiased screens for transcription factors and other genes that are important for DC development from HSCs in vitro. The protocol provides detailed guidance and a number of technical tips.

Major Concerns:
No major concerns

Minor Concerns:
1. The reproducibility would be enhanced if the authors give additional details on the following issues:
Line 78-79 - How are the cells passaged? 
Response: The iHSPC was passaged at a ratio of 1:10 in 10% FBS containing RPMI supplemented with 100 ng/ml FL and 1 M β-estradiol every 3 days. 

2. Line 94-95 - The authors should consider listing other ways of obtaining shRNA carrying lentiviruses for users who do not have access to the RNAi core at Academia Sinica, Taiwan (for example, other commercial sources that can prepare the lentiviruses or a detailed description of how this is done).
Line 99 - Can the authors provide the source of the pLKO.1-Puro plasmid they use (e.g. Addgene plasmid #)? 
Response: The RNAi Core at Academia Sinica in Taiwan (http://rnai.genmed.sinica.edu.tw/index) is a member of The RNAi Consortium (TRC, https://portals.broadinstitute.org/gpp/public/). TRC is a public-private partnership whose mission is to create libraries of small hairpin RNAs (shRNAs) for 15,000 human and 15,000 mouse genes. The consortium is based at the Broad Institute of the MIT and Harvard University, and includes 6 MIT- and Harvard-associated institutions and 5 international life sciences organizations, including Academia Sinica, Taiwan, Bristol-Myers Squibb, Eli Lily, Sigma-Aldrich and Novartis. Therefore, the shRNA constructs are available only for participating members.

3. Table of materials: The authors should provide alternative, commercial sources for Flt3L and the Fc blocking antibody they use
Response: Commercially available Fc blocking antibody can be purchased from BD Biosciences (Catalog No. 553141). Recombinant murine FL is available from PeproTech (Catalog No. 250-31L). We now include the information in the Table of Materials.

Reviewer #2:
Manuscript Summary:
This is a well-written concise protocol for lentivirus transduction of IPSCs prior to DC differentiation. It is a protocol that can be used to knock down genes in IPSC-derived DCs.

Major Concerns:
1. The authors have shown effects on differentiation, but it is necessary to show that there is knockdown of the targeted gene by WB or ICS-Flow cytometry.
Ideally this protocol could be performed with a cell surface marker or fluorescent protein as a reporter to indicate 
Response: We thank the reviewer’s suggestions. We have confirmed the knockdown efficiency by measuring the expression of Tcf4 and Id2 using RT-qPCR and is now included in Fig. 2.

2. 2.6/2.7 Please provide some expectations in terms of how the cells should look, what approximate transduction efficiency is good etc.
Response: Unfortunately, the iHPSC is not very susceptible to lentiviral transduction and the transduction rate is low. Therefore, we often used a relatively high MOI (MOI=100) to be able to transduce low numbers of cells, which are then selected by puromycin and expanded for 2-3 weeks to obtain stable knockdown cell line. 

3. 4.3 Would like to see an assessment of activation markers compared to untransduced DCs. If there is any activation due to the process. Because they are transduced before differentiation, it is possible they are not which would be an added benefit of this protocol. 
Response: Virus infection-induced activation in iHSPC is indeed a concern. However, as mentioned in the above that a stable line is obtained only after viral transduction for 2-3 weeks later. Therefore, we believe that the activation, if any, of the cells, shall die down by then. In fact, we have performed functional assays, examining activation makers like CD86, CD40 and MHC II on iHSPC-derived DCs. The basal expression of these markers in shTcf4, shId2 was comparable to those of shLacZ iHSPC, confirming what we hypothesized (data not shown).

Minor Concerns:
1. 2.1. Please indicate of these are tissue culture treated plates.
Response: We have indicated that tissue culture-treated plates are used in the Table of Materials.

2. 2.2. The authors appear to have the lentivirus made by the core facility, however if this is not an option for all scientists, can they provide a protocol for making the virus. Or reference another JOVE article?
Response: The same question was raised by the Reviewer #1. Please see the Response in Minor concerns #2.

3. 2.3. More information on the vector should be provided for those who are unfamiliar with lenti-shRNA virus construction.
Response: The constructs of the lentiviral shRNAs were provided by the RNAi Core from Academia Sinica, Taiwan, which is a member of the The RNAi Consortium (TRC) mentioned in the Response to Reviewer #1. The information is available in the following website. http://rnai.genmed.sinica.edu.tw/index. In brief, in the lentiviral vector pLKO.1-Puro, shRNA and puromycin are driven by U6 promoter and human PGK promoter, respectively. The map of this plasmid is now provided in the new Figure 1. 

3.4 indicate TC treated if the case
Response: We have indicated “the tissue culture-treated plates” are used in the Table of Materials.

4. 4.1 I was surprised to see DCs are pipetted up and down. This is generally not advised for regular DCs because it activates them.
Response: The reason to pipet DC following in vitro differentiation is because they are cultured for 5 days in tissue culture-treated plates, which results in slight attachment of the DCs. However, we did not observe any significant activation of the DC following pipetting, based on assessment of several activation markers, including CD86, CD40 and MHC II, by flow cytometry. These results suggest that in vitro differentiated DCs are probably less sensitive to stimulation induced by pipetting.  

Reviewer #3:
Manuscript Summary:
The manuscript of Hsiao and Lee describes a method for screening TFs required for DC differentiation in vitro by delivering lentivirus carrying shRNA into an iHSPCs line. The protocol is well described, however it lack a section for shRNA stable gene silencing efficacy measuring.

Major Concerns:
1. The protocol is well described, however it lack a section for shRNA stable gene silencing efficacy measuring. Please include before the Flow cytometric analysis of differentiated DCs the Analysis for shRNA stable gene silencing efficacy, and ideally with representative results. 
Response: We thank the comments from the Reviewer #3. In fact, the same questions were raised by Reviewers #2. As mentioned in the Response, we have confirmed the knockdown efficiency by measuring the expression of Tcf4 and Id2 using RT-qPCR and is now included in Fig. 2.

Minor Concerns:
1. Please include before the Flow cytometric analysis of differentiated DCs the Analysis for shRNA stable gene silencing efficacy, and ideally with representative results.
Response: As mentioned in the Response, we have confirmed the knockdown efficiency by measuring the expression of Tcf4 and Id2 using RT-qPCR and is now included in Fig. 2.
