
Prin%ng:
This poster is 48” wide by 36” 
high. It’s designed to be printed on 
a large-format printer.


Customizing the Content:
The placeholders in this poster are 
formaFed for you. Type in the 
placeholders to add text, or click 
an icon to add a table, chart, 
SmartArt graphic, picture or 
mul%media file.

To add or remove bullet points 
from text, just click the Bullets 
buFon on the Home tab.

If you need more placeholders for 
%tles, content or body text, just 
make a copy of what you need and 
drag it into place. PowerPoint’s 
Smart Guides will help you align it 
with everything else.

Want to use your own pictures 
instead of ours? No problem! Just 
right-click a picture and choose 
Change Picture. Maintain the 
propor%on of pictures as you 
resize by dragging a corner.

 

METHODS

DISCUSSION

WORKS CITED

C.	K.	Penner1,	J.	Minxha1,2,	C.	Mosher1,	A.	N.	Mamelak1,	U.	Ru<shauser1,3	
1	Department	of	Neurosurgery	Cedars-Sinai	Medical	Center,	Los	Angeles,	CA,	USA	2	Center	for	Theore<cal	Neuroscience	Columbia	University,	New	York	City,	NY,	USA	

3	California	Ins<tute	of	Technology	Department	of	Neuroscience,	Pasadena,	CA,	USA	
		RESULTS 1: RIGHT HIPPOCAMPAL NEURONS ARE MORE PHASE LOCKED AND 

VISUALLY RESPONSIVE

RESULTS 2: LEFT HIPPOCAMPAL TRUE THETA POWER IS HIGHER THAN RIGHT

RESULTS 3: THE PROPORTION BETWEEN RIGHT AND LEFT HIPPOCAMPAL LOCKING PREDICTS MEMORY PERFORMANCE

-There	is	extensive	evidence	that	the	human	brain	exhibits		lateraliza<on	of	
func<on	(3).		
	
The	human	Hippocampus	par<cularly	appears	to	have	two	dis<nct	computa<onal	
mo<fs.	The	Le&	Hippocampus	is	thought	to	underlie	seman6c	and	long	term	
memory	processes	.	The	Right	Hippocampus	is	thought	to	underlie	visual,	spa6al,	
and	complex	figura6ve	memory	processes	(1,,4,5)	.	However,	this	dichotomy	
remains	highly	controversial.		
	
However,	the	salient	differences	are	typically	not	apparent	at	the	
electrophysiological	level,	in	par<cular	at	the	single-neuron	level.	
	
Here	we	sought	out	to	evaluate	these	differences	across	mul<ple	scales	of	Neural	
Ac<vity	recorded	intracranially	
during	a	recogni<on	memory	task.	
	

M1	Human	Subjects	(n=41)	undergoing	monitoring	for	intractable	epilepsy	carried	
out	a	recogni6on	memory	task	using	visual	s<muli	(2).	
	
	
	
	
	

M2	Single	neurons	were	isolated	and	subsequently	classified	based	on	their	
func<onal	tuning	proper<es		(visual	responsiveness,	memory	selec<vity,	and	
category	selec<vity)		as	well	as	extracellular	ac<on	poten<al	features	(6).		
	
Ar<facts	and	ac<vity	related	to	epilepsy	were	removed	using	a	semi-automa<c	
approach	
	
Oscillatory	periods	were	iden6fied	in	the	LFP	with	an	augmented	version	of	a	peak	
finding	approach	(8).	Only	wires	with	theta	rhythms	above	the	1/f	spectrum	were	
considered	for	the	power	analyses	
	
The	degree	of	neuronal	phase	locking	to	ongoing	theta	was	quan6fied	with	
spike	field	coherence	(SFC).	We	used	Pair	Wise	Phase	Consistency	(7)	[PPC]	to	
quan<fy	SFC.	
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Figure	2B.	When	Considering	only	
oscillatory	periods	the	Le&	
Hippocampus	has	significantly	
higher	Theta	Power	during	
recogni<on	periods.		

Figure	1A-C.	Right	
Hippocampal	neurons	are	
significantly	more	likely	to	
be	visually	responsive	and	
locked	to	ongoing	theta	
(3-8)	rhythms.		
	
Both	of	these	factors	are	
driven	by	a	popula<on	of	
thin	spiking	puta<ve	
inhibitory	interneurons	in	
the	Right	Hippocampus.		

3A)	Poor	Performers	(accuracy	<	70	%)	had	a	significantly	higher	
propor6on	of	cells	locked	to	Right	as	compared	with	Le&	Hippocampal	
theta.	This	discrepancy	vanished	as	memory	capacity	increased	such	that	
good	performers	had	a	nearly	even	propor<on	of	cells	locked	to	Right	and	
Leb	Hippocampal	Theta.	
3B)	Le&	Hippocampal	locking	to	theta	predicted	correct	memory	on	a	trial	
to	trial	basis.	
3C)	This	effect	was	driven	by	the	Good	Performers	(accuracy	>75%)	
3D)	There	was	no	significant	rela<onship	between	Right	Hippocampal	theta	
locking	and	memory	performance	on	a	trial	to	trial	basis	
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We	found	evidence	across	mul6ple	scales	of	neural	
ac6vity	(single	cell	func6onal	types,	theta	power,	
and	Spike	Field	Coherence)	for	le&-right	hemispheric	
disassocia6on	of	Hippocampal	processes	during	
recogni6on	memory.	
	
The	classic	dichotomy	which	predicts	that	the	Right	
Hippocampus	will	be	implicated	in	visual	memory	
processes	does	not	seem	to	clearly	hold	up	in	our	
data.	While	Right	Hippocampal	neurons	were	more	
visually	responsive	we	find	that	it	is	the	degree	of	
spike	field	coherence	in	Leb	Hippocampal	popula<ons	
that	most	meaningfully	predicted	memory	
performance.		
	
	
	

Figure	2A.	Example	of	a	Right	
Hippocampal	Wire	that	exhibits	
Theta	oscilla<ons.		
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The Lateralized Hippocampus: Functional Differences Across Multiple Scales 
of Neural Activity During  Recognition Memory	

Tr
ia
l	N

um
be

r	(
re
-s
or
te
d)
	

Fi
rin

g	
Ra

te
	

	(s
pi
ke
s	p

er
	se

co
nd

)	

M1	 M2	 Exemplar	Visually	Responsive	neuron	

1A	

1c	

BACKGROUND

Email:	Cooper.Penner@cshs.org		Twijer:	@CooperPenner	
Funding:	The	McKnight	Founda<on	and	NIMH	(R01MH110831)	

Sp
ik
e	
Fi
el
d	
Co

he
re
nc
e	

	(m
ea
n	
PP

C)
	

Sp
ik
e	
Fi
el
d	

Co
he

re
nc
e	

	(m
ea
n	
PP

C)
	

4-
9	
Hz

	P
ow

er
	D
ur
in
g	

S<
m
ul
us
	P
re
se
nt
a<

on
	(z
)	

Po
w
er
	

1C	

Pr
op

or
<o

n	
of
	

To
ta
l	C
el
ls	

N
um

be
r	o

f	T
ot
al
	C
el
ls	

Trough	to	Peak	Width	(ms)	

Sp
ik
e	
Fi
el
d	
Co

he
re
nc
e	

	(m
ea
n	
PP

C)
	

Pr
op

or
<o

n	
of
		T
ot
al
	C
el
ls	


