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Supplementary Table 1:

proteins.

In vitro and in vivo DNA-PK phosphorylation sites in NHEJ

The table lists several DNA-PKcs substrates that are NHEJ proteins, focusing primarily on work from

the authors laboratory but is not an exhaustive list of DNA-PK substrates. The phosphorylated and

adjacent amino acid in each amino acid sequences are indicated in bold face.

In vitro DNA-PK phosphorylation sites

In vivo phosphorylation

(conditions and kinase, where
known)
Substrate | Phosphorylated SQ/TQ site Non-SQ/TQ site
residue
Artemis Thr-91 IETPTQISLV
(Ma et al., 2005)
Thr-251 TDRNTQIHAC
(Ma et al., 2005)
Ser-362 LCRSSQSTEP
(Ma et al., 2005)
Ser-385 VHRDSEEEDD
(Ma et al., 2005)
Thr-410 PYPETFHPEV
(Ma et al., 2005)
Ser-417 or 419 PEVFSMTAVS

(Ma et al., 2005)

Ser-503 ITDESLENFP
(Goodarzi et al.,
2006; Ma et al.,
2005)
Ser-509/Ser- ENFPSSTVAG
510/Thr-511 G (Ma et al,
2005)
Ser-516 VAGGSQSPKL ATM dependent after low doses of IR
(Goodarzi et al., (Geng et al, 2007). DNA-PK
2006; Ma et al., dependent after high doses of IR
2005; (Geng et al, 2007) and after
Soubeyrand et bleomycin (Soubeyrand et al., 2006).
al., 2006).
Ser-518 GGSQSPKLFS
(Ma et al., 2005)
Ser-534 THISSQNSSQ ATM dependent after low doses of IR
(Goodarzi et al., but DNA-PK dependent after high
2006; Ma et al., doses of IR (Geng et al., 2007).
2005)
Ser-538 SQNSSQSTHI ATM dependent after low doses of IR
(Goodarzi et al., but DNA-PK dependent after high
2006; Ma et al., doses of IR (Geng et al., 2007).
2005)
Ser-548 TEQGSQGWDS

(Goodarzi et al.,
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2006; Ma et al.,
2005)
Ser-553 QGWDSQSDTV
(Goodarzi et al.,
2006; Ma et al.,
2005)
Ser-562 VLVSSQERNS
(Goodarzi et al.,
2006)
Ser-572 GDITSLDKAD
(Ma et al., 2005)
Ser-589 NIPASLMEQN
(Ma et al., 2005)
Thr-601 CPKDTYSDIK
(Ma et al., 2005)
Ser-645 TNADSQSSSD ATM dependent after low doses of IR
(Chen et al, (Chen et al.,, 2005b; Geng et al,

2005b; Goodarzi
et al., 2006; Ma
et al, 2002;
Soubeyrand et

2007; Goodarzi et al., 2006). DNA-
PK involved at high doses of IR
(Geng et al., 2007).

al., 2006).
Ser-655/Thr-656 FEVPSTPEAEL
(Ma et al., 2005)
Thr-676 EKLATGESLA
(Ma et al., 2005)
Ser-679 ATGESIAVKK
(Ma et al., 2005)
Ser-688 KRKCSLLDT
(Ma et al., 2005)
Thr-692 SLLDT
(Ma et al., 2005)
DNA ligase | Thr-650 APNLTNVNKI
v (Wang et al,
2004)
DNA-PKcs | Ser-2023 SDGPSYMSSL
(Cui et al., 2005)
Ser-2029 MSSLSYLADS
(Cui et al., 2005)
Ser-2041 SEEMSQFDFS
(Cui et al., 2005)
Ser-2053 YQSYSYSSQD
(Cui et al., 2005)
Ser-2056 YSYSSQDPRP DNA-PK dependent after DNA
(Cui et al., 2005) damage (Chen et al., 2005a; Meek et
al., 2007) and mitosis (Douglas et al.,
2014; Lee et al., 2011)
Thr-2609 MFVETQASQG Okadaic acid induced (Douglas et al.,
(Douglas et al., 2002). IR induced (Douglas et al.,
2002) 2007); IR induced, inhibited by
(Chan et al, NU7441 (Meek et al., 2007); DNA-PK
2002) dependent after IR (Chan et al.,

2002); ATM dependent after IR
(Chen et al., 2007); ATR dependent
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after UV radiation (Yajima et al.,
2009); DNA-PK dependent in mitosis
(Douglas et al., 2014; Lee et al,
2011).

Ser-2612 ETQASQGTLQ Okadaic acid induced (Douglas et al.,
(Douglas et al., 2002); IR induced (Douglas et al.,
2002) 2007); IR induced, inhibited by
NU7441 (Meek et al., 2007).
Thr-2620 LQTRTQEGSL IR induced (Douglas et al., 2007); IR
(Douglas et al., induced, inhibited by NU7441 (Meek
2002) et al.,, 2007); DNA-PK dependent in
mitosis (Douglas et al., 2014; Lee et
al., 2011; Shang et al., 2010)
Ser-2624 TQEGSLSARW | IR induced (Douglas et al., 2007).
(Douglas et al., | IR induced, inhibited by NU7441
2002) (Meek et al., 2007).
Thr-2638 QIRATQQQHD Okadaic acid induced (Douglas et al.,
(Chen et al, 2002); IR induced (Douglas et al.,
2007; Douglas 2007); IR induced, inhibited by
et al., 2002). NU7441 (Meek et al., 2007)
ATM dependent after IR (Chen et al.,
2007); DNA-PK dependent in mitosis
(Douglas et al., 2014; Lee et al,
2011; Shang et al., 2010)
Thr-2647 DFTLTQTADG Okadaic acid induced (Douglas et al.,
(Chen et al, 2002); IR induced (Douglas et al.,
2007; Douglas 2007); IR induced, inhibited by
et al., 2002). NU7441 (Meek et al., 2007)
ATM dependent after IR (Chen et al.,
2007). DNA-PK dependent in mitosis
(Lee et al., 2011; Shang et al., 2010).
Ser-3205 PEDNSMNVDQ | ATM-dependent after DNA damage
(Douglas et al., | (Neal et al, 2011) and PLK1-
2002) dependent in mitosis (Douglas et al.,
2014).
Ser-3821 LNTMSQEEKA
(Ma et al., 2005)
Thr-3950 FGSATQFLPV IR induced (Douglas et al., 2007). IR
(Douglas et al., induced, inhibited by NU7441 (Meek
2007; Meek et et al., 2007); DNA-PK dependent in
al., 2007) mitosis (Douglas et al., 2014).
Ser-4026 KKGGSWIQEI
(Ma et al., 2005)
Thr-4102 LSEETQVKCL
(Ma et al., 2005)
GOLPH3 Thr-143 GDKETQPPET IR, bleomycin and doxorubicin
(Farber-Katz et dependent, inhibited by NU7441
al., 2014) (Farber-Katz et al., 2014)
Thr-148 QPPETVQNWI IR, bleomycin and doxorubicin
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(Farber-Katz et

dependent, inhibited by NU7441

al., 2014) (Farber-Katz et al., 2014)
Hsp90- Thrb MPEETQTQPQ
alpha (Lees-Miller and
Anderson 1989)
Thr-7 EETQTQPQPM DNA-PK dependent after DNA
(Lees-Miller and damage (Quanz et al., 2012).
Anderson 1989)
Ku70 Ser -6 SGWESYYKTE | Okadaic acid induced (Douglas et al.,
(Chan et al., | 2005).
1999)
Ku80 Ser-577 GAHFSVSSLA | Okadaic acid induced (Douglas et al.,
(Chan et al., | 2005).
1999)
Ser-580 FSVSSLAEGS Okadaic acid induced (Douglas et al.,
(Chan et al., | 2005).
1999)
Thr-715 PSGDTAAVFE | Okadaic acid induced (Douglas et al.,
(Chan et al., | 2005).
1999)
P53 Ser-15 EPPLSQETFS ATM-dependent after DNA damage
(Lees-Miller et (Siliciano et al., 1997).
al., 1992)
Ser-37 SPLPSQAMDD
(Lees-Miller et
al., 1992)
PNKP Ser-114 RTPESQPDTP ATM-dependent after IR (Segal-Raz
(Segal-Raz et et al., 2011; Zolner et al., 2011).
al., 2011; Zolner
et al., 2011)
Ser-126 TPLVSQDEKR ATM and DNA-PK-dependent after
(Segal-Raz et IR (Segal-Raz et al., 2011; Zolner et
al., 2011; Zolner al., 2011).
et al., 2011)
SAF-A/ Ser-59 PGNGSLDLGG | DNA-PK-dependent after
hnRNPU (Berglund and | calicheamicin and (in DNA ligase-
Clarke,  2009; | deficient cells) after IR (Berglund and
Britton et al., | Clarke, 2009; Britton et al., 2009).
2009)
XRCC4 Ser-260 SIISSLDVTD
(Lee et al,
2004; Yu et al.,
2003)
Thr-318 AENMSLETLR IR induced (Yu and Lees-Miller,

(Lee et al,

unpublished).
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2004; Yu et al.,,
2003)
XLF Ser-245 SNSASLQGID DNA-PK-dependent after IR (Yu et
(Yu et al., 2008) | al., 2008)
Ser-251 QGIDSQCVNQ ATM-dependent after IR (Yu et al,
(Yu et al., 2008) 2008)
WRN Ser-440 YVIESDEDLE DNA-PK-dependent following
(Kusumoto- bleomycin treatment using NU7026
Matsuo et al., | and wortmannin (Kusumoto-Matsuo
2014). et al., 2014).
Ser-467 YVIESDEDLE DNA-PK-dependent following
(Kusumoto- bleomycin treatment using NU7026

Matsuo et al.,
2014).

and wortmannin (Kusumoto-Matsuo
et al., 2014).
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