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Regions containing the MB were cut into blocks and processad for election microscopy according o standard methods (see Materials and Methods, Allen and Hopkins, 88).

Ultrathin sections were cut with adiamond knife and stainad with uranyl acetate-lead citrate or left unstainad befors examination with a Zeiss EM 10A election microscopes.

Momenclature

The nomenclature of the subicular complex usad in the present study comssponds with Meibach and Siegel's ( 77) modifications of the initial descriptions of the hippocampal formation by Lorente de N6 ('34). The nomenclature usad for the prefrontal contex follows that proposad by Krettek
and Price (77).

Quantitative analyses

The diameters of labelad wxon tenminals wers calculated by taking the mean of the long and shont axes of the temninals & measursd dirctly fiom electon micographs (final magnification ~16,000). Since the MB is known to have mciprocal projections to the midbrain (Guillery, 57; Crucs,
77; Takeuchi et al., 85}, estimates of the numbers of labelad and unlabelad neurons in the madial and lateral mamillary nuclei were made fiom 1 pm-thick plistic sections (toluidine blue stainad) following injections of WGA-HRP into the midbrin. Only perikarya which wers sectionad
thiough the nucleolus wers countad. Approximately 1,900 cells were countad fiom sections cut fiom selectad westrl to candal levels of the MB in cight animals.
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Light micrscopy. Figure | shows the differsntial distribution of following injections of WGA - HRP ml() n one of the casss illustrated in Figure 1, the injection site (inset ) wis centerad in the
midline of the madial mamillary nucleus and included most of . The lateral mamillary nucleus wis sparxd but thers wis some spread from the principal injection site dorsally into
were found in
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_ Fig . 4 ). The horizontal layers of _werc present primaily in
hows the rssults from a repressentative cise in which WGA - HRP wis injectad into the mstodorsal portion of the subiculum .

and formed a horizontal layer acroes ig . 2 Wit in | Fig . 4B ) and middle ( Fig . 4C )

. ght involvement of
site dors ly into [ _ i ainly ipsilaterally in the presubiculum and iculum ( Figs. 1,3 )
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( Fig . 4D ). ( Fig . 4B ).
Figure 4E - H shows the rssults fiom a representative case in which WGA - HRP was injectad into the caudoventral part of the subicular complex which included the prssubiculum and parsubiculum . In this cise Wits present in
| Fig . 4G, H ), whersas s present i | Fig . 4F .G ). showad

following injections in the caudoventral part of the subicular complex { Fig . 4F ). wits also found in mainly ipsilaterally ( Fig . 4G ). Cases in which the WGA - HRP injections into the subicular complex did
ot involve the pesubiculun and parsubiculum showo [N - iz 4A-D)

Election microscopy. Following injections of WGAHRP into the subicular complex | vere observad in both the madial ( Figs . 5 -8 ) and lateral ( Fii . 6C ) mamillary nuclei . When DAB wis usad s the chromogen , [ RS RROIISRNMS) <=

characterizad by the presence of small amounts of election - dense raction product which wers located in membrane - bound | lyscsomal - like stucturss ( Fig .5 ). following DAB histochemistry rquinsd carsful study of low - contrst , unstained

sections with the election micmwscops bacause in stainad sections the DAB reaction product , although darker, rsemblad the staining seen in nonnal lyscsomes . In contrst , when the TMB - DAB procedurs wis usad |
_in the MB ( Figs . 6-8 ). *«mld be ewsily identifiad in stainad sections at low magnifications because the TMB - DAB reaction product formed relatively large complexes and did not rssemble nonnal tissue organelles

Fig. 7). There were, however, some disadvantages with the TMB-DAB procadurs in comparison to the DAB procadure. For example | tissue elements were less well prsservad and the reaction product wis usually so large that it tendad to obscurs the contents of and the
morphology of synaptic junctions following incubations in | Fig . 6A ). These problems were rducad when the pH of the acetate buffer usad in the TMB incubations wis . This simple
madification of the TMB procedure rssulted in a noticeable rduction in the amount of raction product within allowing vis ation of synaptic vesicles and the morphology of synaptic junctions along with a much improved preservation of neural elements ( Fig . 6B -
D ). The number of labelad axon temminals observad at the election micscopic level wis markadly decreasad when the pH of the acetate buffer wis greater than 6.0,

from the subicular complex rangad in diameter from 0.8 to 2.0 pm , containad mainly ound vesicles ( diameter= 40 nm ), and fonnad @symmetric synaptic junctions mainly with small - diameter  less than 2 pm ) dendrites and dendritic spine;.'
formad synaptic contacts with two adjacent dendrites ( Fig . 8 ). fiom the subicular complex only -.unlnincd pleomorphic vesicles and fonmad synaptic junctions with neuronal somata or proximal dendrites .
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leomorphic vesicles and symmetric synaptic junctions witl L readily in this material .
appearad o fonn two sepanite synaptic spacializations on individual dendritic profiles ( Figs . 5, 6B, D, 8A ), but serial sectioning of several labelad Merents from the madial prefiontal conex
Light micwecopy. The in the madial prefiontal contex wers mappad following injections of WGA - HRP into the MB . Figure 9 shows the rssults from a representative case in which _ — Figs . 9A,

B, 10 ) wis obtainad following an injection of WGA - HRP into [ Fig.9C ).
tenminals revealad that two apparently distinet synaptic spcializations on the same dendrite were parts of a single continuous syn: ialization (Fig. 8).

The injection wis centersd in the medial part of the madial mamillary nucleus with some spread of raction product Laterally into bmd dorsally into the madial

prefiontal cotex were pyramidal - shapad ( Fig . 9B ) and were distributed fiom the wstral limit of the prefiontal mncx to a level just wstral o the genu of the corpus callosum ( Fig . 10 .

fewer _\\‘:I’E found wstrally and dorsally in or n:u* ere also found

approachad the wstrlmost extent of the vertical limb of the diagonal band of Broca .

After unilateral injections of WGA - HRP inlo*j Fig . it Obes: i | Fig . 1B, C ). The injection site shown in Figure 11A was centerad in the medial wall of the prefrontal

and ventrally into

s also found in { Fig . IC). In addition , cere found mainly in and along
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Injection location: I
Tracer chemical: I
. . . ) o In addition , there was heavy retrograde labeling in the ventromedial part of the posterior ventral
Submit Query I First 1000 Records | Entire database in CSV format
tegmental nucleus , whereas the dorsolateral part of the ventral tegmental nucleus contained only
a few retrogradely labeled cells ipsilaterally ( Fig . 14B ).
Done Tl
Results N
ID File Source |Sentence |InjectionLocation [LLabelingl.ocation [TracerChemical LabelingD escription
187 Allen-1989-286-311-ns.xml 0 132 NULL NULL NULL heavy retrograde labeling
307 Allen-1990-301-214-ns.xml 0 76 NULL NULL NULL Heavy retrograde labeling
317 Allen-1990-301-214-ns.xml 0 79 NULL NULL NULL Heavy retrograde labeling
489 Allen-1992-315-313-ns.xml 0 137 NULL NULL NULL Heavy retrograde labeling
510 Allen-1992-315-313-ns.xml 0 148 NULL NULL NULL Heavy retrograde labeling
513 Allen-1992-315-313-ns.xml 0 149 NULL NULL NULL moderate to heavy anterograde labeling
634 Allen-1993-330-421-ns.xml 0 120 NULL NULL NULL Heavy retrograde labeling
919 Altschuler-1991-304-261-ns.xml 0 130 NULL NULL NULL Heavier labeling
927 Altschuler-1991-304-261-ns.xml 0 137 NULL NULL NULL heavy afferent terminal labeling




Info Extraction from unstructured text

 How to query masses of text accurately?
 How to perform automated pattern discovery?
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Geospatial vector / image fusion

Fusion challenges:

Different geographic projections
Data collected at different scales
Corrected using different elevation models

Today this is addressed by:
— Manually identifying control point pairs
— Applying conflation techniques

Filtering
technique

Intermediate
control points

Control point
detection

—>

Final

Conflation
(triangulation +
rubber-sheeting)

control points'




Exploiting online sources to accurately
identify and label structures in imagery

Palm Ave Address Latitude |Longitude
" 642 Penn St | 33.923413 -118.40980¢
é*é? : Street vector data 640 Penn St | 33.923414 -118.40980¢
: : : 636 Penn St | 33.923417 -118.40980¢
w Ng Corrected Tiger line files 604 Palm Ave| 33.923414 -118.40980¢
610 Palm Ave| 33.923414 -118.40981(
Mariposa 645 Sierra St | 33.923419 -118.40981C
Ave (-118.40883, 33.92375) ¢ 639 Sierra St | 33.923414-118.40981(
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Heracles: Framework to integrate heterogeneous data
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Structured data:
databases

Semi-structured data:
web pages
Spatial Data:

* Vector data: points,
lines, polygons, ...

* Images: satellite, and
aerial imagery

* Maps
Text documents

Audio & Video: TV &
Radio on the web



Patterns,
Constraints
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Results at a glance

Datasets IET Y2 IET Y2.5 IET Y3
Dataset Characteristics Medium Hard Very Hard
Maximum #of Entities 0O(10,000) 0O(10,000) 0O(100,000)
Maximum #of Links 0O(100,000) 0O(1,000,000) 0O(10,000,000)
Group detection f~value 0.60 (0.51) 0.87 (0.68) 0.77 (0.50)
(best/avg.)
“Bad guy” detection f-value - 0.98 (0.81) 0.96 (0.69)
(best/avg.)
Group refinement f-value - 0.93 (0.73) 0.97 (0.74)
(best/avg.)
#of groups accuracy - - 1.00 (0.84)
Speed (avg. CPU time per group) - - 23 sec
1st place 1st place TIE- 1st place TIE-
Evaluation Performance combined level group level group
score detection detection




Learning entaillments (VerbOcean)

(Chklovski and Pantel 2004; Pantel 2005)

« Goal: Automatically learn relationships between verbs referring to
temporally disjoint events that co-occur

» See http://semantics.isi.edu/ocean/

Example:

temporal
? entailments
from design to

US( manufacture




Approach

* Manually built 35 lexical patterns that signal SEMANTIC

. . P
some kind of entailment RELATIONS atterns
ing i : . XieY
* Learning in three steps: similarity (4)  yod 21 ved
1. Identify pairs of highly associated verbs co- X even Y
occurring frequently on the Web using DIRT Xed even Yed
. strength (8) X and v
(Lin and Pantel 2001) and even
_ Xed and even Yed
2. For each verb pair Xed * by Ying the
* apply patterns enablement (4) Xed * by Ying or
« calculate score for each possible semantic 1 2 by gy s
relation either X or Y
T . i 7 either Xs or Ys
3. Compare strengths of individual semantic A r A
relations; output a consistent set t0 X and then Y
« prefer the most specific and then strongest Xed * and then Yed
relations J ?13 g)p ens-before | x and later Y
to X and subsequently Y
Xed and eventually Yed

US()— Applied DIRT to 1.5GB newspaper corpus

INFORMATION

same — 4000 verb pairs per day on a single machine, 40 days




Goals

 DHS faces a massive problem:
— There is too much information...

— In multiple media...
— it's undifferentiated: the good stuff is mixed with the trash

¢ So:
— 1. ‘Homogenize’ the data: convert it into a single

unambiguous format/formalism, using medium-specific
feature extraction/annotation technology

— 2. Analyze the data: identify recurrent patterns of interest
across all the data, regardless of original medium, using
data mining and machine learning technology

and then embed the results:
— In well-engineered systems
””””””” Ta — with large databases
: — and with supportive interfaces




CKID Mission

* Research: Perform high-quality research in
— information extraction and homogenization
— data mining analysis and pattern learning
of information in multiple media:

— text, geospatial data, speech, social networks, etc.

* Tech transition: Collaborate closely with researchers
In National Laboratories to tackle real problems and
transition solutions into larger systems:

— e.g., Los Alamos, PNNL, Lawrence Berkeley Labs

 Education:
— train students (esp. minority students) in R&D

— organize workshops, teach seminars, etc., in selected areas
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Principal focus areas

Program areas: Information Management and
Knowledge Discovery and Mathematical Foundations

* Qur strengths:

— Automated analysis of large amounts of data in various media,
with output in the form of semantic graphs

— Data integration and data fusion at the semantic level, after
(semantic) feature extraction

— Scalable algorithms for IR and analysis on semantic graphs,
especially for automated discovery of complex relationships
between nodes

— Models for detection and discovery on semantic graphs, using
mathematically founded_pattern recognition algorithms

— Algorithms for unstructured text analysis and NLP for |E of
complex concepts

— Data validation and uncertainty quantification, through semantic
knowledge-based inference and information theoretic measures




CKID Organization Structure
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