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Topics	to	cover: 		

•  Does	your	poster	make	sense?	
•  Balance	of	image	and	word.	
•  Does	it	all	need	to	be	there?			
•  Is	it	concise	and	connected?	
•  Is	it	in	the	right	format?	
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How	to	make	your	poster…	



Slide	Setup:	

•  Your	poster	will	be	created	on	ONE	slide	in	
PowerPoint.	

•  The	page	size	of	that	slide	must	be	your	desired	print	
size.	You	must	do	this	step	before	you	create	your	
poster.	Your	print	quality	will	be	substandard	if	you	
design	your	poster	and	then	change	the	size.	

•  To	prevent	cropping	when	prin2ng,	be	sure	you	have	
a	1	inch	margin	around	the	edges	of	the	poster.	



To	Set	the	Slide	Dimensions:	

•  For	PowerPoint	2007	and	PowerPoint	2010	for	Windows:	
•  Select	the	Design	tab,	then	Page	Setup.	Select	Custom	from	

the	“Slides	sized	for”	dropdown,	enter	desired	size	in	inches.	
•  For	PowerPoint	2008	for	Mac:	
•  Select	File,	then	Page	Setup.	Select	Custom	from	the	“Slides	

sized	for”	dropdown,	enter	desired	size	in	inches.	
•  For	PowerPoint	2011	for	Mac:	
•  Select	the	Themes	tab,	then	Page	Setup.	Select	Custom	from	

the	“Slides	sized	for”	dropdown,	enter	desired	size	in	inches.	



Poster	Template:	

•  There	is	a	template	available	to	you	on	the	program	
website.	Go	to:	
h#ps://www.uab.edu/brand/home/downloads/
posters	



Slide	Design	Tips:	

•  Your	poster	should	read	from	top	leY	to	bo#om	right,	
like	you	are	reading	a	page.	

•  It’s	important	to	maintain	a	good	contrast	between	the	
background	color	and	the	text	color.	Consider	using	a	
light	color	background	and	dark	text.	

•  A	gradient	color	fill	in	the	background,	especially	black,	
will	print	poorly.	It	will	have	very	thin	visible	lines	that	
you	will	not	see	on	your	computer	monitor.	

•  The	colors	that	you	see	on	your	computer	monitor	will	
not	reproduce	exactly	the	same	on	a	printed	poster,	as	
monitor	color	se]ngs	vary.	You	can	expect	that	there	
will	be	a	color	shiY	of	2	or	3	shades.	



Graphics:	
•  Images	copied	from	the	web	are	low	resolu2on	(72	dpi)	images	and	

are	not	proper	quality	for	inclusion	in	your	poster.	
•  Limit	image	resolu2on	to	150	dpi	to	ensure	their	ability	to	print.	

•  All	graphics	should	be	pictures	(e.g.	.2f,	.gif	for	transparency,	.jpg	for	
non-transparent	images)	inserted	directly	into	PowerPoint	(NOT	
linked	from	another	program).	The	preferred	image	format	for	all	
inserted	images	is	JPEG	if	you	do	not	need	a	transparent	background.	

•  If	you	have	graphs	or	charts	from	Excel	to	include	in	your	poster,	
simply	copy	in	Excel	and	paste	into	PowerPoint.	

•  Do	not	enlarge	images	aYer	they	have	been	inserted	into	PowerPoint.	
•  To	adjust	an	image	and	retain	propor2on,	hold	down	the	ShiS	key	on	

your	keyboard	and	click	and	drag	with	your	mouse	on	one	of	the	
corners	in	order	to	scale	it.	



Text:	
•  The	2tle	should	be	approximately	the	en2re	width	of	the	poster	with	the	

main	text	broken	into	mul2ple	columns,	usually	three	or	four	depending	on	
the	size	of	the	poster.	

•  	Sans-serif	fonts	are	the	best	for	posters,	par2cularly	for	the	2tle,	sub2tle,	
and	headers.	

•  The	most	common	fonts	are	Times	New	Roman	and	Arial	

•  For	readability,	you	should	not	use	a	font	size	any	smaller	than	18	points.	
•  For	consistency,	it	would	be	best	to	make	all	the	headers	the	same	size	and	

use	the	same	font	size	throughout	the	poster	for	all	body	text.	
•  If	your	text	is	in	a	different	file	(e.g.	in	a	Word	document)	be	sure	that	it	

pastes	into	a	text	box	in	PowerPoint	so	it	can	be	more	easily	edited.	To	do	
this,	use	the	Paste	Special	command	and	choose	UnformaTed	Text	so	that	
the	text	will	become	a	PowerPoint	text	box.	If	you	just	copy	and	paste,	your	
text	will	be	an	imported	word	processing	object,	which	will	not	be	as	easy	to	
edit	in	PowerPoint.	



Text:	

•  SecUon 	 	 	 	 	 	Font	Size		
•  Title 	 	 	 	 	 	 	72-120 		
•  Sub2tle 	 	 	 	 	 	48-80		
•  Sec2on	Headers	 	 	 	36-72		
•  Body	Text	 	 	 	 	 	24-48		
	



Saving	to	PDF:	

•  University	Prin2ng	needs	a	PDF	file	set	to	your	
custom	page	size	for	proper	prin2ng.	

•  Select	File,	then	Save	As.	
•  Choose	PDF	from	the	Format	dropdown.	
•  Save	in	desired	loca2on.	
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Introduction Results

Hypothesis
ST6Gal-I overexpression in pancreatic cancer cells aides in cell survival
and promotes gemcitabine resistance in a multipronged manner. Sialic
acid addition may alter the function of surface receptors that block gem-
citabine uptake or its metabolism, thereby preventing formation of active
drug. Lack of active drug will reduce DNA damage, preventing apoptosis.

Conclusions 
� Increased ST6Gal-I expression in PDX tumors from gemcitabine-treated mice

suggest that malignant cells with high ST6Gal-I levels selectively survive
gemcitabine cytotoxicity.

� ST6Gal-I protects pancreatic cancer cells against gemcitabine-mediated cell
death, as measured by caspase activity and ATP viability assays.

� ST6Gal-I knockdown cells exhibit increased gemcitabine-induced DNA damage.
� Cells with high ST6Gal-I expression have increased levels of the DNA repair

molecules, pCHK1 and ɣH2AX, suggesting a potential mechanism contributing
to ST6Gal-I-dependent gemcitabine resistance.

� Increased ST6Gal-I activity alters multiple gemcitabine metabolic genes, which
together confer enhanced resistance to the drug.

� Cells selected for stable resistance to gemcitabine display enrichment for
ST6Gal-I, suggesting clonal selection for cells with high endogenous ST6Gal-I.

� Our collective results highlight a novel glycosylation-dependent mechanism that
regulates PDAC response to chemotherapy.

Asmi Chakraborty1, Matthew J. Schultz, PhD1, Hoa Quang Trummell2, James A. Bonner, MD2, Susan L. Bellis, PhD1

1 Cell Developmental and Integrative Biology, 2 Radiation Oncology, University of Alabama at Birmingham

Glycosyltransferase ST6Gal-I protects against chemotherapy induced DNA damage 
and subsequent apoptosis in pancreatic adenocarcinoma cells

6: ST6Gal-I activity alters expression of gemcitabine metabolic genes to 
enhance resistance

=
𝑫𝑪𝑲 × 𝒉𝑬𝑵𝑻𝟏
𝑹𝑹𝑴𝟏 × 𝑹𝑹𝑴𝟐

7: ST6Gal-I is upregulated in stably gemcitabine resistant pancreatic 
cancer cell lines

Acknowledgements & References 

Pancreatic ductal adenocarcinoma (PDAC) is the 5th leading cause of
cancer-related death in the United States. The frontline chemotherapeutic,
gemcitabine, is metabolized in the cell to its active form, gemcitabine
triphosphate, a cytidine analogue. The active drug is incorporated into the
DNA, leading to replication fork stalling and masked chain termination.
Despite gemcitabine’s predominant role in PDAC treatment, inherent or
acquired resistance is common, and contributes significantly to patient
mortality. Accordingly, identifying underlying causes of resistance is
important for improving treatment.

In this study we report a novel glycosylation-dependent mechanism
that mediates gemcitabine resistance. Specifically, we find that resistance is
conferred by upregulation of the ST6Gal-I α2-6 sialyltransferase. This
enzyme adds α2-6-llinked sialic acids to N-glycosylated proteins. Prior
studies from our group have shown that ST6Gal-I is overexpressed in
multiple tumor types including PDAC (1), and that ST6Gal-I upregulation
occurs as a consequence of oncogenic Ras signaling (2). Furthermore,
ST6Gal-I activity promotes a cancer stem cell (CSC) phenotype,
characterized by tumorspheroid growth (3), tumor-initiating potential and
resistance to cisplatin (4). These results led us to investigate the role of
ST6Gal-I in gemcitabine resistance in pancreatic cancer. ST6Gal-I
expression was stably knocked-down (via shRNA) in two pancreatic cancer
cell lines, BxPC3 and MiaPaCa2, and response to gemcitabine was
evaluated. We find that forced repression of ST6Gal-I expression sensitizes
cells to gemcitabine-mediated cell death. Additionally, extended treatment
of PDAC cells with gemcitabine causes clonal selection for cells with high
endogenous levels of ST6Gal-I, further implicating ST6Gal-I as a pro-
survival factor. Taken together, our results suggest that oncogenic ras-
induced ST6Gal-I upregulation in PDAC plays a role in the emergence of
gemcitabine-resistant, CSC-like cells.

hENT1 

DCK 

RRM1 
&

RRM2 

genes that promote toxicity
genes that repress toxicity

Gemcitabine Sensitivity Ratio (GSR) ST6Gal-I KD cells have a higher GSR, 
indicating greater sensitivity to Gem

A B

� hENT1: Human Equilibrative 
Transporter 

� DCK: Deoxycytidine Kinase 1
� RRM1: Ribonucleotide 

Reductase large subunit
� RRM2: Ribonucleotide 

Reductase small subunit

A Enriched ST6Gal-I expression in 
stably-resistant MiaPaCa2 cells

B Decreased GSR in stably 
resistant cells
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Figure 6: A: Mathematical ratio from Nakano et al. for predicting gemcitabine resistance (5). The genes which aid
in gemcitabine metabolism are placed in the numerator and genes which inactivate the drug or oppose its toxicity
are placed in the denominator as shown. An increase in the value of the ratio is associated with increased
gemcitabine sensitivity. B: mRNA levels for gemcitabine metabolic genes in MiaPaCa2 and BxPC3 cells were
quantified by qRT-PCR. The GSR, as calculated in the formula above, indicates that KD cells are more sensitive
to gemcitabine toxicity than EV cells.

Figure 7: A: MiaPaCa-2 cells were grown continuously in gemcitabine to select for stably resistant lines. Two
different polyclonal lines were obtained in 50nM and 100nM gemcitabine. Par = parental lines never exposed to
gem. We find increased expression of ST6Gal-I protein and mRNA in the resistant lines. B: Using the Gemcitabine
Sensitivity Ratio described in Figure 6, we observed increased gemcitabine resistance in cells with elevated
ST6Gal-I expression.
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3: Knockdown of ST6Gal-I expression sensitizes pancreatic 
cancer cells to gemcitabine-induced cell death
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Figure 3: A: Lentiviral knockdown of ST6Gal-I in MiaPaCa-2 cell lines with endogenous ST6Gal-I
expression. B: Increased cleaved caspase 3 in KD cells compared to EV control cells, indicating
increased cell death. C: ATP assays show that KD cells have reduced viability compared with EV cells
when treated with gem. D: Greater percentage of gem-induced death in KD vs EV cells, as measured by
Live/Dead staining. Cells were treated for 24 hours with 100nM gemcitabine. Significance was determined
by Students T test. (p ≤ 0.05).
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4: ST6Gal-I knockdown enhances DNA damage by gemcitabine
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Results
1: Pancreatic Ductal Adenocarcinoma (PDAC) show increased 

expression of ST6Gal-I
Figure 1: A: Normal pancreatic epithelium (ductal
and acinar cells) with no detectable ST6Gal-I
staining. In contrast, ST6Gal-I is expressed in the
islets (arrowhead).
B: Tumorigenic pancreatic cells with high ST6Gal-I
expression (brown).

A: Normal

Figure 2: PDX tumors from mice treated with saline (A) or gemcitabine (B). We observe an
enrichment in ST6Gal-I expression in tumors treated with gemcitabine, suggesting cells with high
ST6Gal-I may selectively survive gemcitabine treatment.

2: Enrichment for tumor cells with high ST6Gal-I expression 
following in vivo gemcitabine treatment

5: DNA damage response is attenuated in cells with reduced 
ST6Gal-I expression

Figure 4: A: Knockdown of ST6Gal-I in MiaPaCa-2 and BxPC-3 cell lines. B: Images from comet
slides showing increased DNA damage in gemcitabine-treated KD cells compared to EV cells. C:
Quantification of tail moment from comet slides (>100 cells per condition counted). Significant increase
in DNA damage was observed in KD cells compared to EV cells (p≤ 0.05).
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Figure 5: Nuclear (laminin B1 marker) and cytosolic (β-tubulin marker) fractions were prepared from:
A: MiaPaCa-2 cells treated with gemcitabine for 15 hours and B: BxPC-3 cells treated with
gemcitabine for 48 hours. An increased activation of DNA damage pathway proteins (pChk1 and
ɣH2AX) was noted in EV cells compared to KD cells with reduced ST6Gal-I expression.
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