A o — A REK 2017 FEIRTE

Ji e A

i

1. BEHEAE L ZOFEMLEEBEFICONT, ZMICKHET 25 EAEE I, 72720, [
BIXAARGETHRETHETHHONERE A,

BB BEEE T

B SEMERLRE

Xerodema pigmentosa (XP)

Bl

H

APC

Li Fraumeni JEGERE

LI Fraumeni syndrome
TR A 2
Hereditary retinoblastoma
BARYERLD A - RIBDS A

hereditary breast and ovarian cancer (HBOC)

2. WEHIEDOBEWMIOWTHPA LR SN

3. LUT OBEMEEIS O AW F RIS W THIRISHIA L2 S0,
A, B



R IR ATV T

EARBE 1L 8 D HER

L R 17 A S B RE DT 5%

HAR DO AFEAL,



4. UTOZEDIGEAZES LIV,
A, FLEAME (

B. JE (

C. ¥ Lp (
D. BT ERE (
E. e (
F. Rorfess (
G. WRHERE (

H. Bl (

I #EHE (

J. MR (

K. 7 (

L. “FRfmE (
M. BEEUHAE (
N. HEHEPRE (
O. JEWiPiE (
P AR (
Q. HAME (

R. VR (



( ) )-Carcinoma sequence in colorectal cancers

MORPHOLOGIC MOLECULAR
APPEARANCE CHANGE

Normal epithelium
—Loss of mutation of (2)
locus on chromosome 5q

<Loss of DNA metylation

Hyperproliferative eplthehum%

Early adenoma

—Mutaton of () gene
on chromosome 12q
Intermidiate adenoma

<—Loss of tumor supressor
on chromosome 18q
Late adenoma

—Loss of (®) gene on
chromosome 17p

Carcinoma

1. FoO~@IZY I E 25EMEZR2TEE (TL77 Xy b)) TEZBREWN
©) &)

® @

2. ECHBHLCWAEEMERERE NI EZTE (1 & ) BDAitndr, ¥UT

FELHNEEZRSWV
®




e 2 B e A D

LITOMXZmiA T, TOEMZ 3TUNTEZ RS
ZOMIIHTDHSOBEREZ, 3ITLIATEZZ2&W0

& OPEN ACCESS B PEER-REVIEWED

RESEARCHARTICLE

Pigeons (Columba livia) as Trainable Observers of Pathology
and Radiology Breast Cancer Images
Richard M. Levenson [@], Elizabeth A. Krupinski, Victor M. Navarro, Edward A. Wasserman

Published: November 18, 2015 « http://dx.doi.org/10.1371/journal.pone.0141357

- “m =
¥

Abstract

Introduction Abstract
Materials and Methods

Pathologists and radiclogists spend years acquiring and refining their medically essential

Results visual skills, so it is of considerable interest to understand how this process actually unfolds
Discussion :emtli whatl image features alnd properties are critical for ?ccurate dilagnostic pt:}rfon'ﬂe!nce. Key
insights into human behavioral tasks can often be obtained by using appropriate animal
Supporting Information models. We report here that pigeons (Columba livial—which share many visual system
Acknowledgments properltiles with hunl’lans—can serve as promising surrogate observers of medicall images. a
capability not previously documented. The birds proved to have a remarkable ability to
Author Coentributions distinguish benign from malignant human breast histopathology after training with differential
References food reinforcement; even more importantly, the pigeons were able to generalize what they had

learned when confronted with novel image sets. The birds’ histological accuracy. like that of
humans, was modestly affected by the presence or absence of color as well as by degrees of
Reader Comments (0} image compression, but these impacts could be ameliorated with further training. Tuming to
Media Coverage (31) radiclogy, the birds proved to be similarly capable of detecting cancer-relevant
microcalcifications on mammogram images. However, when given a different (and for humans
quite difficult) task—namely, classification of suspicious mammographic densities (masses)}—
the pigeons proved to be capable only of image memorization and were unable to successfully
generalize when shown novel examples. The birds' successes and difficulties suggest that
pigeons are well-suited to help us better understand human medical image perception, and
may also prove useful in performance assessment and development of medical imaging
hardware, image processing, and image analysis tools.
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