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ABSTRACT

The task for chromosome analysis and diagnosis by experienced cytogenetists are being
concerned as repetitive, time consuming job and expensive.

For that reason, chromosome analysis system based on knowledge base for CAI has been
established to be able to analyze chromosomes and obtain necessary advises from the
knowledge base instead of human experts.

That is to say, knowledge base by IF THEN production rule was implemented to a
knowledge domain with normal and abnormal chromosomes, and then the inference
results by knowledge base could enter the inference data into the database.

Experimental data were composed of normal chromosomes of 2,736 patients'cases
and abnormal chromosomes of 259 patients'cases that have been obtained from
GTG-banding metaphase peripheral blood and amniotic fluid samples.

The completed system provides variously morphological information by analysis of normal
or abnormal chromosomes and it also has the advantage of being able to consult with

user on chromosome analysis and diagnosis.
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[ Fig. 1. Human metaphase chromosomes,

GTG-banding |
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< Table 1. A production rule for Trisomy
Syndrome>

Rule to identify disease of Tnsomy 21 Classic
Type

IF KaryotypeResult ="47,XX,+21"CF 90
="47 XY ,+21"CF 100

IS Trisomy 21

OR KaryotypeResult
THEN Diagnostic Disease

Classic Type Syndrome

Rule to identify disease of Trisomy 21 Variant
Type

IF KaryotypeResult =47 XY,+21,inv(9)(pll;ql2)”
CF 70

OR KaryotypeResult =46,XY,-14,+t(14;21)"CF
80

OR KaryotvpeResult =“46,XY,-15,+t(15¢;21q)"CF
70

OR KaryotypeResult = "46XY,-21,+t(21q;21q)”
CF 50

OR KaryotypeResult ="46,XY,-22 +t(21q;22q)”
CF 50

OR KaryotypeResult =45XX,~13,~21,+t(13q;21¢)”
CF 50

Trisomy 21

THEN Diagnostic Diseasc IS

Varlant Type Syndrome
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< Table 2. Distribution of the analyzed
chromosomes >
No. of
%
Cases
Normal Chromosomes 2,736 914
Abnormal Chromosomes 259 86
Numerical Abnormalities 169 56
Structural Abnormalities 73 2.4
Combined Abnormalities 17 06
Total 2,995 100
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[ Fig 8. Chromosome images tab for

implemented system ]
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and chromosome abnormal diagnosis ]
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