
 
 
 
The laboratory of Dr. Samira Kiani at University of Pittsburgh School of Medicine and 
Pittsburgh Liver Research Center is looking for an outstanding, highly motivated, and 
self-driven postdoc candidate to join a collaborative research program on gene editing 
and bioreactor liver chip technologies.  
 
Kiani lab is interested in using the designer DNA binding proteins such as Clustered 
Regularly Interspaced Short Palindromic repeat (CRISPR) and Zinc Finger proteins to 
develop novel gene and (epi)-gene editing tools to address human diseases. Along this 
notion, human microphysiological systems that can report on immune response to and 
toxicity following the application of gene editors to human tissues are crucial in 
developing clinical gene editors. We work with Liver on a Chip platform, a 3D perfusable 
system that allows us to develop and maintain human liver tissue over extended period 
of time. We use patient specific cells to assemble immune-competent liver tissues in this 
platform and analyze their response to gene editing events through high through put 
assays such as transcriptomics, genomics and Luminex assays. The goal is to develop 
biomarkers and predict response to gene editing in human tissues.    
 

We have contributed to the 
development of efficient 
CRISPR-based transcriptional 
repressors (Nat Methods. 2018 
Aug;15(8):611-616), strategies to 
control gRNAs fr om RNA Pol II 
promoter (ACS Synth Biol. 2018 
Aug 17;7(8):1929-1936.) CRISPR 
layered control circuits and the 
immunogenicity of 
streptococcus Pyogenes 
CRISPR in human 
(https://doi.org/10.1101/360198).  
 
The lab is located within world-
class Pittsburgh Liver Research 
Center, which is home to cutting 
edge interdisciplinary research 

program on Liver diseases. The project is part of Somatic Cell Genome Engineering 
Consortium which provide unique opportunity for interaction with the rest of gene editing 
and delivery community at MIT, U Berkley, University of Wisconsin, and elsewhere.  
 
In this position, you will have the opportunity to lead cutting edge project on the  
application and delivery of CRISPR in human liver Chip bioreactor platforms and 
participate in monthly meeting with the rest of consortium members. You will be 
responsible for experimentally managing the project, and contribute original ideas in 
carrying out the varied facets of the research endeavor and expansion of the lab 
operation including writing grants.  
 

Heterotypic cell types 

in common media 

Co-culture of hepatocytes with non-parenchymal cells in an optimized common media enable 
evaluation of cell-cell interaction and probing human liver inflammatory response. 

Flow and oxygen 

gradient 

Physiological oxygen concentration gradients across the tissue is controlled by flow rate, flow 
direction, and medium volume, which benefit tissue physiological function. 

Modular A similar liver module has been developed under DARPA-funded program and can be 
connected to and integrated with other organ modules to address organ-organ crosstalk. 

Model inflammation 

and complex diseases 

Has been used to dissect inflammatory responses to drug or chemotherapeutic response of 
liver micro-metastasis. Thus, it can be adapted to model complex human liver conditions. 

Choice of scaffolds Amenable to diverse choice of scaffolds, it can enable cell-ECM interaction studies. 
In this application, in aim 1 we will focus to investigate the effect of delivery vectors, Cas9 protein or gRNA to 
variety of liver cells (hepatocyte and non-parenchymal populations) to identify parameters that lead to toxic or 
innate immune response in a complex human liver tissue. In aim 2 we will investigate CRISPR mediated on/off 
target effect by a library of guide RNAs with different specificity against a set of key genes immediately applicable 
to human trials. Aim 3, we will test the effect of external mechanical and inflammatory cues in CRISPR cleavage 
efficacy and toxicities.   
2 Innovation 

An integrative framework: Our innovation lies in our interdisciplinary approach to address our study goals. We 
will integrate organ on a chip technology, primary mature human cells, computational analysis and CRISPR gene 
editing to establish a powerful integrative framework to examine CRISPR efficacy, toxicity and off-targets in 
human liver. Introduction of flow and 3D scaffold enables long-term enhanced tissue viability that allows 
extended follow ups (beyond traditional cultures; up to one month) to evaluate tissue phenotypes. So far, no 
study has employed a human based 3D multicellular liver tissue with heterotypic cells to address the existing 
technological gap between mouse studies and human trails within the context of gene editing. 
 Immune-competent microphysiological environment and media (inflammation): The platform we will 
develop and use, contain liver resident macrophages (Kupffer cells), key players in liver immune defense. We 
will also test total liver non-parenchymal cells that contain liver sinusoidal endothelial cells as well as subsets of 
CD45+ immune cells. Therefore, we will generate an immune-competent microphysiological environment that 
can sense and respond to non-self bacterial 
components (e.g. Cas9, virus or gRNA). Such 
heterotypic cell composition provides an opportunity 
to capture cellular toxicities that emerge as a result of 
intercellular communications. Our studies have 
resulted in development of optimized medium that 
supports co-culture of distinct liver cells with ability to 
launch inflammatory responses. For instance, 
dexamethasone, a potent anti-inflammatory agent 
used in hepatocyte medium, is carefully substituted by 
a physiological dosage of cortisol to allow both 
macrophage immune response and mature 
hepatocyte phenotype  (20). 
3 Approach 

3.1 Overall Objective and Rationale 
Our goal is to adopt and extend liver-on-a-chip 
platform to generate accurate investigation of 
CRISPR toxicity and off target activity in primary 
human cells while interfacing the platform with omics 
and computational modeling approaches (Figure 1). 
We have assembled an interdisciplinary team of scientists to achieve the aims of this proposal (Table 2).  
Table 2. Team members and their expertise. Details about team operation is in supplementary consortium agreement 
document. (Arizona State University: ASU; Massachusetts Institute of Technology: MIT). 

 

Figure 1. Integration of liver on a chip technology with gene 
editing enables safer application in human.[Bioreactor 
adapted from(22)and(17)]. 

Name, affiliation Role Expertise and Role for this proposal 

Samira Kiani, ASU PI Expert in CRISPR, genome engineering and synthetic biology.  Role: CRISPR 
mediated gene editing in human liver-on-a-chip, data interpretation 

Human translation



 
 
Minimum/Basic Qualifications: experience in any of the following:  standard molecular 
biology techniques including PCR, gel electrophoresis; mammalian cell culture 
maintenance, viral vectors. Experience with qPCR, ELISAs, and confocal microscopy• 
MD or PhD degree on a related field of study (genetics, microbiology, biology, 
bioengineering, molecular biology, and/or cell biology). A good track record of 
publication is required. 
 
Appointment: This position reports to Dr Samira Kiani and is working in Pittsburgh Liver 
Research Center and main campus of Pittsburgh University School of Medicine. The 
position is a full-time, benefits eligible, fiscal appointment with a flexible start date of 
sometime between September 2020 and December 2020 with the possibility of renewal 
annually, dependent on available funding, performance and the needs of the University. 
The salary will be according to NIH Pay line scales for postdocs. Applications will be 
reviewed weekly until the search is closed. A background check is required for 
employment. University of Pittsburgh is an equal opportunity/affirmative action employer 
committed to excellence through diversity. Women and minorities are encouraged to 
apply.  
 
Interested candidates should contact Dr. Samira Kiani (samira.kiani@pitt.edu) with their 
CV, cover letter, and contact information of at least 2 referees included in the email. 
 
 


