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Introduction

Big Question:
Does HMGB2 

physically interact 
with the architectural 

proteins cohesin
and/or CTCF?

Figure 1. Cohesin is a ring-like protein complex that extrudes DNA to organize into DNA loops, brining linearly distant segments of
DNA into close physical proximity in the three-dimensional space. Cohesin interacts with a protein known as CTCF in order to
form most DNA loops. Cohesin and CTCF are essential for genome organization at the DNA loop level as loss of either eliminates
loop domains1. HMGB2 shares binding sites with CTCF across the genome. Loss of HMGB2 has also been shown to decrease the
number of DNA loops2.

Creation of HMGB2 Overexpression Plasmid via Gibson Cloning and Site Directed Mutagenesis

Figure 2. The coding sequence of HMGB2 was amplified via PCR along with the backbone of the overexpression plasmid.
The products of these two PCR reactions were designed to have overhangs homologous to each other in order to ligate
during Gibson assembly. Next, using site-directed mutagenesis, a 3x-FLAG sequence was inserted prior to the stop codon of
HMGB2 to C-terminally tag HMGB2. HMGB2 overexpression plasmid was used to overexpress HMGB2 proteins tagged with
flag tail to be able to capture interactions in co-immunoprecipitation.

Figure 3. Mouse embryonic stem cells were transfected with
the overexpression plasmid containing the HMGB2-3xFLAG
construct. Cells were collected, and the nuclear fraction was
obtained to run on a western blot. Western blot confirms the
expression of the HMGB2-3xFLAG construct.

Overexpression of HMGB2-3xFLAG in mouse 
embryonic stem cells

Identifying physical interactions between HMGB2, 
cohesin, and CTCF via co-immunoprecipitation
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Run on a SDS-PAGE 
gel and identify 

interactions with 
HMGB2 protein 
using antibodies 
against Cohesin 

and CTCF.
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Figure 4. Reciprocal co-
immunoprecipitation was
preformed using SMC3
antibody to target cohesin,
CTCF antibody to target
CTCF, and FLAG antibody
to target HMGB2.
Additionally, there are
four samples

HMGB2 does not interact with cohesin/CTCF 
under high stringency conditions
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Figure 5. Co-IP samples were run on an SDS-PAGE gel. The blot
shows the expression of the HMGB2-3xFLAG construct but
doesn’t show any interactions between HMGB2 protein and
cohesin or CTCF in this high stringency condition (150mM NaCl).
IgG is the negative control.Future Direction

Our first designed co-immunoprecipitation was conducted under the high
stringency condition (150mM NaCl). Under high stringency conditions, only
strong interactions between proteins are captured. Therefore, if the
interaction between HMGB2 and cohesin/CTCF is weak, it will not be
captures under these conditions. However, under the lower stringency
condition (75mM NaCl), weak interactions between proteins can be
captured be detectable. Our future directions are to perform reciprocal co-
immunoprecipitation with same samples under the low stringency condition.
If there is a weak interaction between HMGB2 and cohesin/CTCF, we expect
to see bands in the FLAG IP column when blotting for cohesin subunits
(SMC1, SMC3, RAD21).
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