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Development of gene therapy for congenital adrenal hyperplasia using AAV vectors
and iPS cells
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In vitro assays demonstrated that gene induction with an adeno-associated

virus type 2 (AAV2) vector into fibroblasts isolated from 21-hydroxylase-deficient (CYP21A2D) and 17
a -hydroxylase/17-lyase-deficient (CYP17A1D) patients improved defective enzymatic activity, but
fibroblasts with 11p -hydroxylase deficiency (CYP11B1D) did not show any improvement. Genetic
replacement with an adeno-associated virus type 9 (AAV9) vector in CYP11B1D-iPSCs yielded 11
-hydroxylase activity. Direct injection of Cypllbl-containing AAV9 vectors into the adrenal gland of
Cyplibl knockout mice significantly improved steroid hormone dysgenesis of the adrenal gland. These

results point to the need for a causative-gene-dependent gene therapeutic strategy for CAH
according to the defective gene. Defects _in microsomal P450 can be treated with extra-adrenal gene
induction, whereas defects In mitochondrial P450 may require adrenal gene induction.
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Case Phendtype Mutation Control AZ/OvZfﬁoﬂuvfted Stefff/z 210"
A. 21-hydroxylase deficiency 17a-hydroxy progesterone to 11-deoxycortisol
Case 1 Simple virilizing p.1172N/p.1 172N 0.00% 7.13% 26.43%
Case 2 Salt wasting p.R356W/IV S2-13A/C>G 0.00% 2.50% 29.20%
Case 3 Salt wasting N.A. 0.00% 18.80% 47.20%
Case 4 Salt wasting 1V S2-13A/C>GR483dell nt,CGG>CC 0.00% 0.00% 0.00%
B. 17a-hydroxylase/17-lyase deficiency Progesterone to 17a-hydroxy progesterone
Case 1 Abnormel mele AF54/Y 329K fsX418 nowe Prog:stojri)g; to androsteneﬁﬁ/o
genitalia 0013%  0.07% 0.15%
C. 11p-hydroxylase deficiency Contrd _AAV2 1* 10" AAV2 1*10+Adx+AdXr
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