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Phosphorylation of amphiphysin 1 by zebrafish cyclin-dependent kinase-like 5
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Abstract

Cyclin-dependent kinase-like 5 (CDKL5) is a Ser/Thr protein kinase. Mammalian CDKLS5 is predominantly

expressed in brain and mutation in mammalian CDKL5 gene causes neurodevelopmental disorders. However, in

fishes, functional role of CDKL5 is currently unknown. In this study, we investigated kinase activity and intracel-
lular localization of zebrafish CDKL5. Two splice variants of zCDKL5, zCDKL5-Long (zCDKL5-L) (1081 aa)
and zCDKL5-Short (zCDKL5-S) (1040 aa), were cloned from zebrafish adult brain cDNA library. In our previ-
ous studies, mammalian CDKLS5 significantly phosphorylated amphiphysin 1 (Amphl) in vitro. Consequently, we
cloned zAmphl as a substrate of zZCDKL5 from zebrafish embryo ¢cDNA library. zZCDKL5 colocalized with a part of
zAmphl] in the cytoplasm of COS-7 cells. Moreover, GST pull-down analysis indicate that zZCDKL5 bound to zAm-
phl. In addition, constitutively active zZCDKL5 (1-350) efficiently phosphorylated zZAmph].

Key word : cyclin-dependent kinase-like 5 (CDKL5), amphiphysin 1 (Amphl), Rett syndrome, neurodevelop-

mental disorders, zebrafish
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WA L7z

ZCDKL5SO 7 O—=>7%

Y7574 v aX3-RACEcDNAS {4 751 — %
#5712, zCDKL5-S3 & UFzCDKL5-AS/Xhol+2D 7 5 A
<~ — %M L TPCR%4T9H 2 & T, zCDKL5D I —F 1
v 7RI R HEIE L, pGEM-T-easy (7' X #) A L
2. BON2O0ORBLFA A0 70— DHH, K
Wi O %zCDKL5-L, v 0 % zCDKL5-S & #4472,
L2794 ~—DEREY % 112587

TI7 X3 RDOIEE

pGEM-zCDKL5-S & pGEM-zCDKL5-L % EcoRI 5 & OF
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zCDKL5-S

ATG AAG ATT CCT GAC ATC GGT AAT G

zCDKL5-S/Nhel

GCT AGC ATG AAG ATT CCT GAC ATC GGT AAT G
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CTC GAG AAG GGC CGTTTCTTT CAG ATC A

zCDKL5-AS/XhoI+2

CTC GAG CCAAGG GCC GTTTCT TTC AGATCA
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CTC GAG CAC CAC CACCAC CAC
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AGA GGA GCA GTC TTT GCT GTT CG
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AAA GGA TCC ATG GCT GAAATAAAG ACG GGC A
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AAA CTC GAG CTC CAG TGT GAAGTT TTC
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AAA CTC GAG GG CTC CAG TGT GAAGTT TTC
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L7z > 7 VIiEdtHis, 7 78k (EB) &CBBYufn (TE) & o TN L7z, (C) zCDKL5(1- 350) (200 ng) % Hw
TzAmphl (400ng) =V YERILL7-. V) UL EN/zzZAmphl 24— b5V F 757 4 — (EE) THRH L, zAmphl
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