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Importance of Holistic Molecular Genetic Medicine
in Chromosome 22q11.2 Deletion Syndrome
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Makiko Oosawa,® and Rumiko Matsuoka® ?

YDivision of Genomic Medicine, Institute of Advanced Biomedical Engineering and Science, Graduate School of Medicine,
Departments of 2Pediatric Cardiology and ?Pediatrics, Tokyo Women's Medical University, Tokyo, Japan

Background: Chromosome 22g11.2 deletion syndrome (del22g11.2 syndrome) is a contiguous gene syndrome with a3 Mb
deletion. More than 30 gene loci have been reported in the critical region and may contribute to a wide phenotypic spectrum
among patients. With the aim of better intervention for patients with del22g11.2 syndrome, we established holistic molecular
genetic (HMG) medicine to enable us to make early diagnoses of the associated disorders.

M ethods: We performed holistic examinationsin 17 patients with del22q11.2 syndrome to investigate the genotype and pheno-
type of each patient in detail.

Results: In addition to cardiovascular disease and other known phenotypes, adisorder of glucose metabolism and a high level of
oxidized LDL were observed in 67% and 69% of patients, respectively. Thrombocytopeniawith low immunological competence
was observed in 40% of the patients. All patients with alow platelet count and immunological competence were, interestingly,
more than 12 years old and had various psychiatric problems.

Conclusions: Our results suggest that patients with del22g11.2 syndrome may be susceptible to metabolic disorders of glucose
and fat, and that thrombocytopenia with low immunological competence may be associated with the crisis of psychiatric disor-
dersin adolescent and adult patients. Early diagnoses of these phenotypes and holistic medicine, including dietetics and commu-
nity psychiatry, may prevent critical eventsin patients with del22g11.2 syndrome.
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Table 10 Examinations performed in holistic molecular genetic
(HMG) medicine

Examinations

Cardiovascular system Endocrine/metabolism
0 MRI/MRA

O UCG

0 Ultrasonic vasculometry
[0 24 hr BP, Holter ECG
Neuropsychology

01Q test

O Visual recognition test

O Oral glucose tolerance test
0 Hormone assay
Immunology/hematology

O Platelet count and function
0O T-cell count
Osteo-muscular system

Oral surgery

Central nervous system
O MRI/MRA

0 SPECT

0 Volume study

Hearing music sense
O Rhythmic sense
O Music dictation

Sensory system
O Visual acuity
O Funduscopy
0 Audiometry

0 Gravicorder
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Probes Current | Matsuoka

Chromosome Type Deletion study | etal.

22 L N72H9 size N=17 | N=162
N72| sc SC [N19 [N122[N77
13 @ 22q11.2 "Ho [11.1a N25(C443|sca 1 11 3 || g | () | (%)
—— scll.a 16 148
2 1|3Mb ©4) | (1)
S T~ PRODH A
11.2 & 2|2.5Mb (i)
111 = - N25
111 =4 1 4
1({2.5Mb (6) )
. B
11.2 Deleted ca4s 1
: . 2|2Mb (1)
region
3Mb 7
121 C |2Mb @
12.2 — CDCrel-1
12.3 —+ GPIb-8
—— TBX1
—— COMT
131 —— sc4.1 A B
132 - - sc11.1b
13.31 -4 N19B3 Fig. 1 Markers and deletion size in chromosome 22q11.2.

' A N72H9 (D22S181), sc1l.1a, N25 (D22S75), C443 (D22S941), sc4.1
13.32 |— T N122BS (D22S134), sc1l.1b (D22S139), N19B3 (D22S264), N122B5
13.33 (D22S934), and N77F7 (D22S939) are probes for fluorescence in-situ

— 1 hybridization (FISH).® PRODH, CDCrel-1, GPIb-8, TBX1, and COMT
N77F7 h
are revealed in the map.
B The deletion type was classified into 3 groups according to telomeric
deletion breakpoints. The frequency was similar to previous data.®)
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Table 20 Valuable phenotypes in del 229q11.2 syndrome

Phenotype Frequency (%)
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0 Typical phenotypes[]

Conotruncal anomaly face (CAF) 17/17 (100)

Cardiovascular anomaly 16/17 (94)
Immunosulfficiency 10/15 (67)
Hypoparathyroidism 3/17 (18)
Nasal voice 17/17 (100)
Cleft palate 2/17 (11)
0 Mental and neurological disorders[]

Schizophrenia 3/17 (18)
Cavum septi pellucidi 3/12 (25)
Hearing loss 9/14 (64)
Convulsion 2/17 (11)
Brain atrophy 2/12 (17)
Cerebrovascular anomalies 1/12 (8)
Congenital cataract 1/17 (6)
Dislocation of eye position 1/17 (6)
Corneal staphyloma 1/17 (6)
Anosmia 1/17 (6)
O Infectiond

High susceptibility to infection 12/15 (80)
(more than ten infections per year)

Otitis media 6/14 (43)
Brain abscess 1/17 (6)
[ Osteodysplasiall

Vertebral anomalies 4/14 (29)
Scoliosis 4/14 (29)
Hyoid hypoplasia 2/17
High arched palate 1/17 (6)
Scapular dysplasia 1/17 (6)
Pes planovalgus 1/17 (6)
Hallux valgus 1/17 (6)
Ear lobe anomaly 2/17 (11)
0 Hemopathy O

Thrombocytopenia 8/17 (47)
Anemia 6/17 (35)
0 Others

Hyperuricemia 3/16 (19)
Hemangioma of the liver 1/17 (6)
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Fig. 2 Correlation between 1Q and age.
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Fig. 5 Clinical course of case 8.

o : immunological competence (%), o : platelet count [x104/ul], o0 : PHA SI (cpm), m :
CD* T cell count (/ul), Immunological competence (%): CD* T cell (/ul) /ideal value
of CD* T cell (2,500/ul)xPHA Sl(cpm)/ideal value of PHA SI (250 cpm)x100. When
immunological competence is over 50%, it is defined as normal. The dotted line indi-
cates the normative data of the platelet count.
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