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Major Resources Table 

In order to allow validation and replication of experiments, all essential research materials listed in the Methods should be included 

in the Major Resources Table below. Authors are encouraged to use public repositories for protocols, data, code, and other 

materials and provide persistent identifiers and/or links to repositories when available. Authors may add or delete rows as needed. 

Animals (in vivo studies) 

Species Vendor or Source Background Strain Sex Persistent ID / URL 

WT mouse Jackson Laboratory C57BL/6J M/F https://www.jax.org/strain/000664 

NOX2‐/‐ Jackson Laboratory C57BL/6J M https://www.jax.org/strain/002365 

 

Genetically Modified Animals 

 Species Vendor or Source Background 
Strain 

Other Information Persistent ID / 
URL 

Parent - Male CaMKII S280A KI J Chen Lab, UCSD C57BL/6J  Publication cited 
in paper 

Parent - Female CaMKII S280A KI J Chen Lab, UCSD C57BL/6J  Publication cited 
in paper 

Parent - Male CaMKII 
MM281/2VV KI 

ME Anderson Lab, 
JHMI 

C57BL/6J  Publication cited 
in paper 

Parent - Female CaMKII 
MM281/2VV KI 

ME Anderson Lab, 
JHMI 

C57BL/6J  Publication cited 
in paper 

Parent - Male CaMKII cardiac-
specific KO 

JH Brown Lab, 
UCSD 

Black Swiss It has been crossbred 
into C57B/6J for more 
than 10 generations 

Publication cited 
in paper 

Parent - Female CaMKII cardiac-
specific KO 

JH Brown Lab, 
UCSD 

Black Swiss It has been crossbred 
into C57B/6J for more 
than 10 generations 

Publication cited 
in paper 

Parent - Male CaMKII global 
KO 

JH Brown Lab, 
UCSD 

C57BL/6J  Publication cited 
in paper 

Parent - Female CaMKII global 
KO 

JH Brown Lab, 
UCSD 

C57BL/6J  Publication cited 
in paper 

 

Antibodies 

Target antigen Vendor 
or Source 

Catalog # Working 
concentration 

Lot # 
(preferre
d but not 
required) 

Persistent ID / URL 

CaMKII custom, 
ZYMED 
Inc, San 
Francisco, 
CA 

N/A WB, 1:15,000  Huke S, Bers DM. Temporal dissociation of 
frequency-dependent acceleration of 
relaxation and protein phosphorylation by 
CaMKII. J Mol Cell Cardiol. 2007;42(3):590-9. 
doi: 10.1016/j.yjmcc.2006.12.007 
https://www.jmcc-online.com/article/S0022-
2828(06)01075-3/fulltext 

CaMKIIδ Badrilla A010-
56AP 

IP, 1:10  https://badrilla.com/camkii-delta-isoforms-
2-3-4-9-11-11a-pab.html 

O-GlcNAc Millipore MABS125
4 

WB, 1: 10,000  https://www.emdmillipore.com/US/en/prod
uct/Anti-O-GlcNAc-Antibody-clone-
CTD110.6,MM_NF-MABS1254 

O-GlcNAc Abcam ab2739 WB, 1:1,000  https://www.abcam.com/o-linked-n-
acetylglucosamine-antibody-rl2-ab2739.html 

https://www.jax.org/strain/000664
https://www.jax.org/strain/002365
https://www.jmcc-online.com/article/S0022-2828(06)01075-3/fulltext
https://www.jmcc-online.com/article/S0022-2828(06)01075-3/fulltext
https://badrilla.com/camkii-delta-isoforms-2-3-4-9-11-11a-pab.html
https://badrilla.com/camkii-delta-isoforms-2-3-4-9-11-11a-pab.html
https://www.emdmillipore.com/US/en/product/Anti-O-GlcNAc-Antibody-clone-CTD110.6,MM_NF-MABS1254
https://www.emdmillipore.com/US/en/product/Anti-O-GlcNAc-Antibody-clone-CTD110.6,MM_NF-MABS1254
https://www.emdmillipore.com/US/en/product/Anti-O-GlcNAc-Antibody-clone-CTD110.6,MM_NF-MABS1254
https://www.abcam.com/o-linked-n-acetylglucosamine-antibody-rl2-ab2739.html
https://www.abcam.com/o-linked-n-acetylglucosamine-antibody-rl2-ab2739.html
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oxidized-
CaMKII 
(Met281/282) 

Millipore 07-1387 WB, 1:2,500  https://www.emdmillipore.com/US/en/prod
uct/Anti-oxidized-CaM-Kinase-II-Met281-
282-Antibody,MM_NF-07-1387 

phospho-
CaMKII 
(Thr286) 

Thermo 
Fisher 
Scientific 

MA1-047 WB, 1:1,000  https://www.thermofisher.com/antibody/pr
oduct/Phospho-CaMKII-alpha-Thr286-
Antibody-clone-22B1-Monoclonal/MA1-047 

PLB Badrilla A010-14 WB, 1:5,000  https://badrilla.com/phospholamban-pln-
plb-mab-clone-a1.html 

PLB Thermo 
Fisher 
Scientific 

PA5-
82945 

WB, 1:1,000  https://www.thermofisher.com/antibody/pr
oduct/Phospholamban-Antibody-
Polyclonal/PA5-82945 

PLB pS16 Badrilla A010-
12AP 

WB, 1:5,000  https://badrilla.com/phospholamban-pln-
plb-pser16-pab.html 

PLB pT17 Badrilla A010-13 WB, 1:5,000  https://badrilla.com/phospholamban-pln-
plb-pthr17-pab-serum.html 

RyR Thermo 
Fisher 
Scientific 

MA3-916 WB, 1:1,000  https://www.thermofisher.com/antibody/pr
oduct/Ryanodine-Receptor-Antibody-clone-
C3-33-Monoclonal/MA3-916 

RyR pS2814 custom N/A WB, 1:1,000  Gift from Dr. Xander H.T. Wehrens, Baylor 
College of Medicine, Houston, TX, USA 
https://www.ahajournals.org/doi/10.1161/CI
RCULATIONAHA.110.982298 

GAPDH GeneTex GTX62740
8 

WB, 1:5,000  https://www.genetex.com/Product/Detail/G
APDH-antibody-GT239/GTX627408 

GAPDH Millipore AB2302 WB, 1:5,000  https://www.emdmillipore.com/US/en/prod
uct/Anti-GAPDH-Antibody,MM_NF-AB2302 

goat anti-
mouse IgG 
(H+L) 
secondary 
antibody, HRP 

Thermo 
Fisher 
Scientific 

31430 WB, 1:5,000  https://www.thermofisher.com/antibody/pr
oduct/Goat-anti-Mouse-IgG-H-L-Secondary-
Antibody-Polyclonal/31430 
 

goat anti-
rabbit IgG 
(H+L) 
secondary 
antibody, HRP 

Thermo 
Fisher 
Scientific 

31460 WB, 1:5,000  https://www.thermofisher.com/antibody/pr
oduct/Goat-anti-Rabbit-IgG-H-L-Secondary-
Antibody-Polyclonal/31460 

goat anti-
chicken IgY 
(H+L) 
secondary 
antibody, 
Alexa Fluor 
488 

Thermo 
Fisher 
Scientific 

A-11039 WB, 1:5,000  https://www.thermofisher.com/antibody/pr
oduct/Goat-anti-Chicken-IgY-H-L-Secondary-
Antibody-Polyclonal/A-11039 

goat anti-
mouse IgG 
secondary 
antibody 

LI-COR IRDye800
CW 

WB, 1:10,000  https://www.licor.com/bio/reagents/irdye-
800cw-goat-anti-mouse-igg-secondary-
antibody 

goat anti-
rabbit IgG 
secondary 
antibody 

LI-COR IRDye680
RD 

WB, 1:10,000  https://www.licor.com/bio/reagents/irdye-
680rd-goat-anti-rabbit-igg-secondary-
antibody 

goat anti- LI-COR IRDye800 WB, 1:10,000  https://www.licor.com/bio/reagents/irdye-

https://www.emdmillipore.com/US/en/product/Anti-oxidized-CaM-Kinase-II-Met281-282-Antibody,MM_NF-07-1387
https://www.emdmillipore.com/US/en/product/Anti-oxidized-CaM-Kinase-II-Met281-282-Antibody,MM_NF-07-1387
https://www.emdmillipore.com/US/en/product/Anti-oxidized-CaM-Kinase-II-Met281-282-Antibody,MM_NF-07-1387
https://www.thermofisher.com/antibody/product/Phospho-CaMKII-alpha-Thr286-Antibody-clone-22B1-Monoclonal/MA1-047
https://www.thermofisher.com/antibody/product/Phospho-CaMKII-alpha-Thr286-Antibody-clone-22B1-Monoclonal/MA1-047
https://www.thermofisher.com/antibody/product/Phospho-CaMKII-alpha-Thr286-Antibody-clone-22B1-Monoclonal/MA1-047
https://badrilla.com/phospholamban-pln-plb-mab-clone-a1.html
https://badrilla.com/phospholamban-pln-plb-mab-clone-a1.html
https://www.thermofisher.com/antibody/product/Phospholamban-Antibody-Polyclonal/PA5-82945
https://www.thermofisher.com/antibody/product/Phospholamban-Antibody-Polyclonal/PA5-82945
https://www.thermofisher.com/antibody/product/Phospholamban-Antibody-Polyclonal/PA5-82945
https://badrilla.com/phospholamban-pln-plb-pser16-pab.html
https://badrilla.com/phospholamban-pln-plb-pser16-pab.html
https://badrilla.com/phospholamban-pln-plb-pthr17-pab-serum.html
https://badrilla.com/phospholamban-pln-plb-pthr17-pab-serum.html
https://www.thermofisher.com/antibody/product/Ryanodine-Receptor-Antibody-clone-C3-33-Monoclonal/MA3-916
https://www.thermofisher.com/antibody/product/Ryanodine-Receptor-Antibody-clone-C3-33-Monoclonal/MA3-916
https://www.thermofisher.com/antibody/product/Ryanodine-Receptor-Antibody-clone-C3-33-Monoclonal/MA3-916
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.110.982298
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.110.982298
https://www.genetex.com/Product/Detail/GAPDH-antibody-GT239/GTX627408
https://www.genetex.com/Product/Detail/GAPDH-antibody-GT239/GTX627408
https://www.emdmillipore.com/US/en/product/Anti-GAPDH-Antibody,MM_NF-AB2302
https://www.emdmillipore.com/US/en/product/Anti-GAPDH-Antibody,MM_NF-AB2302
https://www.thermofisher.com/antibody/product/Goat-anti-Mouse-IgG-H-L-Secondary-Antibody-Polyclonal/31430
https://www.thermofisher.com/antibody/product/Goat-anti-Mouse-IgG-H-L-Secondary-Antibody-Polyclonal/31430
https://www.thermofisher.com/antibody/product/Goat-anti-Mouse-IgG-H-L-Secondary-Antibody-Polyclonal/31430
https://www.thermofisher.com/antibody/product/Goat-anti-Rabbit-IgG-H-L-Secondary-Antibody-Polyclonal/31460
https://www.thermofisher.com/antibody/product/Goat-anti-Rabbit-IgG-H-L-Secondary-Antibody-Polyclonal/31460
https://www.thermofisher.com/antibody/product/Goat-anti-Rabbit-IgG-H-L-Secondary-Antibody-Polyclonal/31460
https://www.thermofisher.com/antibody/product/Goat-anti-Chicken-IgY-H-L-Secondary-Antibody-Polyclonal/A-11039
https://www.thermofisher.com/antibody/product/Goat-anti-Chicken-IgY-H-L-Secondary-Antibody-Polyclonal/A-11039
https://www.thermofisher.com/antibody/product/Goat-anti-Chicken-IgY-H-L-Secondary-Antibody-Polyclonal/A-11039
https://www.licor.com/bio/reagents/irdye-800cw-goat-anti-mouse-igg-secondary-antibody
https://www.licor.com/bio/reagents/irdye-800cw-goat-anti-mouse-igg-secondary-antibody
https://www.licor.com/bio/reagents/irdye-800cw-goat-anti-mouse-igg-secondary-antibody
https://www.licor.com/bio/reagents/irdye-680rd-goat-anti-rabbit-igg-secondary-antibody
https://www.licor.com/bio/reagents/irdye-680rd-goat-anti-rabbit-igg-secondary-antibody
https://www.licor.com/bio/reagents/irdye-680rd-goat-anti-rabbit-igg-secondary-antibody
https://www.licor.com/bio/reagents/irdye-800cw-goat-anti-rabbit-igg-secondary-antibody
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rabbit IgG 
secondary 
antibody 

CW 800cw-goat-anti-rabbit-igg-secondary-
antibody 

 

DNA/cDNA Clones 

Clone 
Name 

Sequence Source / 
Repository 

Persistent 
ID / URL 

GFP-
tagged 
CaMKIIδC 
WT 
 
pShuttle 
vector 

gctcattttttaaccaataggccgaaatcggcaaaatcccttataaatcaaaagaatagaccgagatagggtt
gagtgttgttccagtttggaacaagagtccactattaaagaacgtggactccaacgtcaaagggcgaaaaacc
gtctatcagggcgatggcccactacgtgaaccatcaccctaatcaagttttttggggtcgaggtgccgtaaagc
actaaatcggaaccctaaagggagcccccgatttagagcttgacggggaaagccggcgaacgtggcgagaa
aggaagggaagaaagcgaaaggagcgggcgctagggcgctggcaagtgtagcggtcacgctgcgcgtaac
caccacacccgccgcgcttaatgcgccgctacagggcgcgtccattcgccattcaggatcgaattaattcttaa
ttaacatcatcaataatataccttattttggattgaagccaatatgataatgagggggtggagtttgtgacgtgg
cgcggggcgtgggaacggggcgggtgacgtagtagtgtggcggaagtgtgatgttgcaagtgtggcggaaca
catgtaagcgacggatgtggcaaaagtgacgtttttggtgtgcgccggtgtacacaggaagtgacaattttcgc
gcggttttaggcggatgttgtagtaaatttgggcgtaaccgagtaagatttggccattttcgcgggaaaactga
ataagaggaagtgaaatctgaataattttgtgttactcatagcgcgtaatactgtaatagtaatcaattacggg
gtcattagttcatagcccatatatggagttccgcgttacataacttacggtaaatggcccgcctggctgaccgcc
caacgacccccgcccattgacgtcaataatgacgtatgttcccatagtaacgccaatagggactttccattgac
gtcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgccc
cctattgacgtcaatgacggtaaatggcccgcctggcattatgcccagtacatgaccttatgggactttcctact
tggcagtacatctacgtattagtcatcgctattaccatggtgatgcggttttggcagtacatcaatgggcgtgga
tagcggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaat
caacgggactttccaaaatgtcgtaacaactccgccccattgacgcaaatgggcggtaggcgtgtacggtggg
aggtctatataagcagagctggtttagtgaaccgtcagatccgctagagatctgctctaaaagctgctgcagga
attcgcgtgtcgcccgtcgcactgtccagaccccgccatggcttcgggagctccttatccgtacgacgtccctga
ctacgccggacctggagctcagctgaccaccacctgcacccggttcaccgacgagtatcagctcttcgaggag
ctcggaaagggggcattctcagtggtgagaagatgcatgaaaatccctactggacaagagtatgctgccaaa
attatcaacaccaaaaagctttctgctagggatcatcagaaactggaaagggaagctagaatctgccgtctctt
gaagcaccccaatattgtgagacttcatgacagcatatccgaagagggcttccattacttggtgtttgacttagt
tactggtggcgaactctttgaagacatagtggcaagagaatattacagtgaggctgatgccagtcattgtatac
aacagattctagagagtgtaaatcattgtcacctaaatggcatagttcacagggacctgaagcctgagaatttg
cttttagctagcaaatccaaaggagcagctgtgaaactggcagacttcggcttagccatagaagttcaaggcg
accagcaggcgtggtttggttttgctggcacacctgggtatctttctccagaagtcctacgtaaagatccttatg
gaaaaccagtggacatgtgggcatgtggcgtcatcctctacatcttgctggtgggatacccacccttctgggat
gaagatcagcatagactgtatcagcagatcaaggctggagcgtacgattttccatcaccagaatgggacaca
gtgacacctgaagccaaagacctcatcaacaaaatgctgaccatcaaccctgccaaacgcatcacagcctctg
aggccctgaaacacccatggatctgtcaacgttctactgttgcctccatgatgcacaggcaggagactgtagac
tgcttgaagaaatttaatgctcgacggaaattgaagggtgccatcttgacaactatgctggctacgagaaattt
ttcagcagccaagagtttgttgaagaaaccggatggggtaaaggagtcaactgagagctcaaataccaccatt
gaggatgaagacgtgaaagcacgaaagcaagagatcatcaaagtcactgagcagctgattgaagctatcaa
caatggggacttcgaggcttacacgaaaatctgtgatccaggcctcactgcctttgaacccgaagcattgggca
acttagtggaagggatggactttcacagattctactttgaaaatgctttgcccaaaatcaataaaccaatccac
actatcatcctgaaccctcacgtacacctggtaggggatgatgcagcctgcatagcatacattcggctcacaca
gtacatggatggaaatggaatgccaaagacaatgcagtcagaagagactcgagtgtggcaccgccgtgatgg
gaagtggcagaatattcactttcatcgttcggggtccccaacagtccccatcaagccaccctgtattccaaatg
ggaaagaaaacttctcaggaggcacctctttgtggcaaaacatcggaaaaccattcacatttgggtcgacggt
accgcgggcccgggatccaccggtcgccaccatggtgagcaagggcgaggagctgttcaccggggtggtgcc
catcctggtcgagctggacggcgacgtaaacggccacaagttcagcgtgtccggcgagggcgagggcgatgc
cacctacggcaagctgaccctgaagttcatctgcaccaccggcaagctgcccgtgccctggcccaccctcgtga
ccaccctgacctacggcgtgcagtgcttcagccgctaccccgaccacatgaagcagcacgacttcttcaagtcc

CaMKII 
constructs 
were based 
off the rat 
CaMKIIδ 
sequence. 
GFP-tagged 
probe was 
generated 
using the 
AdEasy 
system  
(Addgene, 
Watertown
, MA, USA)  

Wood 
BM, 
Simon M, 
Galice S, 
Alim CC, 
Ferrero 
M, Pinna 
NN, Bers 
DM, 
Bossuyt J. 
Cardiac 
CaMKII 
activation 
promotes 
rapid 
translocat
ion to its 
extra-
dyadic 
targets. J 
Mol Cell 
Cardiol. 
2018;125:
18-28. 
doi: 
10.1016/j.
yjmcc.201
8.10.010. 
https://w
ww.jmcc-
online.co
m/article/
S0022-
2828(18)3
1023-
X/fulltext 
 

https://www.licor.com/bio/reagents/irdye-800cw-goat-anti-rabbit-igg-secondary-antibody
https://www.licor.com/bio/reagents/irdye-800cw-goat-anti-rabbit-igg-secondary-antibody
https://www.jmcc-online.com/article/S0022-2828(18)31023-X/fulltext
https://www.jmcc-online.com/article/S0022-2828(18)31023-X/fulltext
https://www.jmcc-online.com/article/S0022-2828(18)31023-X/fulltext
https://www.jmcc-online.com/article/S0022-2828(18)31023-X/fulltext
https://www.jmcc-online.com/article/S0022-2828(18)31023-X/fulltext
https://www.jmcc-online.com/article/S0022-2828(18)31023-X/fulltext
https://www.jmcc-online.com/article/S0022-2828(18)31023-X/fulltext
https://www.jmcc-online.com/article/S0022-2828(18)31023-X/fulltext
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gccatgcccgaaggctacgtccaggagcgcaccatcttcttcaaggacgacggcaactacaagacccgcgcc
gaggtgaagttcgagggcgacaccctggtgaaccgcatcgagctgaagggcatcgacttcaaggaggacggc
aacatcctggggcacaagctggagtacaactacaacagccacaacgtctatatcatggccgacaagcagaag
aacggcatcaaggtgaacttcaagatccgccacaacatcgaggacggcagcgtgcagctcgccgaccactac
cagcagaacacccccatcggcgacggccccgtgctgctgcccgacaaccactacctgagcacccagtccaag
ctgagcaaagaccccaacgagaagcgcgatcacatggtcctgctggagttcgtgaccgccgccgggatcactc
tcggcatggacgagctgtacaagtaaagcggccgctcgagcctaagcttctagataagatatccgatccaccg
gttctagataactgatcataatcagccataccacatttgtagaggttttacttgctttaaaaaacctcccacacct
ccccctgaacctgaaacataaaatgaatgcaattgttgttgttaacttgtttattgcagcttataatggttacaaa
taaagcaatagcatcacaaatttcacaaataaagcatttttttcactgcattctagttgtggtttgtccaaactca
tcaatgtatcttaacgcggatctgggcgtggttaagggtgggaaagaatatataaggtgggggtcttatgtagt
tttgtatctgttttgcagcagccgccgccgccatgagcaccaactcgtttgatggaagcattgtgagctcatattt
gacaacgcgcatgcccccatgggccggggtgcgtcagaatgtgatgggctccagcattgatggtcgccccgtc
ctgcccgcaaactctactaccttgacctacgagaccgtgtctggaacgccgttggagactgcagcctccgccgc
cgcttcagccgctgcagccaccgcccgcgggattgtgactgactttgctttcctgagcccgcttgcaagcagtgc
agcttcccgttcatccgcccgcgatgacaagttgacggctcttttggcacaattggattctttgacccgggaactt
aatgtcgtttctcagcagctgttggatctgcgccagcaggtttctgccctgaaggcttcctcccctcccaatgcgg
tttaaaacataaataaaaaaccagactctgtttggatttggatcaagcaagtgtcttgctgtctttatttaggggt
tttgcgcgcgcggtaggcccgggaccagcggtctcggtcgttgagggtcctgtgtattttttccaggacgtggta
aaggtgactctggatgttcagatacatgggcataagcccgtctctggggtggaggtagcaccactgcagagct
tcatgctgcggggtggtgttgtagatgatccagtcgtagcaggagcgctgggcgtggtgcctaaaaatgtcttt
cagtagcaagctgattgccaggggcaggcccttggtgtaagtgtttacaaagcggttaagctgggatgggtgc
atacgtggggatatgagatgcatcttggactgtatttttaggttggctatgttcccagccatatccctccggggat
tcatgttgtgcagaaccaccagcacagtgtatccggtgcacttgggaaatttgtcatgtagcttagaaggaaat
gcgtggaagaacttggagacgcccttgtgacctccaagattttccatgcattcgtccataatgatggcaatggg
cccacgggcggcggcctgggcgaagatatttctgggatcactaacgtcatagttgtgttccaggatgagatcgt
cataggccatttttacaaagcgcgggcggagggtgccagactgcggtataatggttccatccggcccaggggc
gtagttaccctcacagatttgcatttcccacgctttgagttcagatggggggatcatgtctacctgcggggcgat
gaagaaaacggtttccggggtaggggagatcagctgggaagaaagcaggttcctgagcagctgcgacttacc
gcagccggtgggcccgtaaatcacacctattaccggctgcaactggtagttaagagagctgcagctgccgtca
tccctgagcaggggggccacttcgttaagcatgtccctgactcgcatgttttccctgaccaaatccgccagaag
gcgctcgccgcccagcgatagcagttcttgcaaggaagcaaagtttttcaacggtttgagaccgtccgccgtag
gcatgcttttgagcgtttgaccaagcagttccaggcggtcccacagctcggtcacctgctctacggcatctcgat
ccagcatatctcctcgtttcgcgggttggggcggctttcgctgtacggcagtagtcggtgctcgtccagacgggc
cagggtcatgtctttccacgggcgcagggtcctcgtcagcgtagtctgggtcacggtgaaggggtgcgctccgg
gctgcgcgctggccagggtgcgcttgaggctggtcctgctggtgctgaagcgctgccggtcttcgccctgcgcgt
cggccaggtagcatttgaccatggtgtcatagtccagcccctccgcggcgtggcccttggcgcgcagcttgccc
ttggaggaggcgccgcacgaggggcagtgcagacttttgagggcgtagagcttgggcgcgagaaataccgat
tccggggagtaggcatccgcgccgcaggccccgcagacggtctcgcattccacgagccaggtgagctctggcc
gttcggggtcaaaaaccaggtttcccccatgctttttgatgcgtttcttacctctggtttccatgagccggtgtcca
cgctcggtgacgaaaaggctgtccgtgtccccgtatacagacttgagagggagtttaaacgaattcaatagctt
gttgcatgggcggcgatataaaatgcaaggtgctgctcaaaaaatcaggcaaagcctcgcgcaaaaaagaa
agcacatcgtagtcatgctcatgcagataaaggcaggtaagctccggaaccaccacagaaaaagacaccatt
tttctctcaaacatgtctgcgggtttctgcataaacacaaaataaaataacaaaaaaacatttaaacattagaa
gcctgtcttacaacaggaaaaacaacccttataagcataagacggactacggccatgccggcgtgaccgtaa
aaaaactggtcaccgtgattaaaaagcaccaccgacagctcctcggtcatgtccggagtcataatgtaagact
cggtaaacacatcaggttgattcacatcggtcagtgctaaaaagcgaccgaaatagcccgggggaatacata
cccgcaggcgtagagacaacattacagcccccataggaggtataacaaaattaataggagagaaaaacaca
taaacacctgaaaaaccctcctgcctaggcaaaatagcaccctcccgctccagaacaacatacagcgcttcca
cagcggcagccataacagtcagccttaccagtaaaaaagaaaacctattaaaaaaacaccactcgacacgg
caccagctcaatcagtcacagtgtaaaaaagggccaagtgcagagcgagtatatataggactaaaaaatgac
gtaacggttaaagtccacaaaaaacacccagaaaaccgcacgcgaacctacgcccagaaacgaaagccaa
aaaacccacaacttcctcaaatcgtcacttccgttttcccacgttacgtcacttcccattttaagaaaactacaat
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tcccaacacatacaagttactccgccctaaaacctacgtcacccgccccgttcccacgccccgcgccacgtcac
aaactccaccccctcattatcatattggcttcaatccaaaataaggtatattattgatgatgttaattaacatgca
tggatccatatgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcaggcgctcttccgctt
cctcgctcactgactcgctgcgctcggtcgttcggctgcggcgagcggtatcagctcactcaaaggcggtaata
cggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccagga
accgtaaaaaggccgcgttgctggcgtttttccataggctccgcccccctgacgagcatcacaaaaatcgacg
ctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgtttccccctggaagctccctcgtg
cgctctcctgttccgaccctgccgcttaccggatacctgtccgcctttctcccttcgggaagcgtggcgctttctca
tagctcacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagctgggctgtgtgcacgaaccccccgt
tcagcccgaccgctgcgccttatccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgccact
ggcagcagccactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtg
gcctaactacggctacactagaaggacagtatttggtatctgcgctctgctgaagccagttaccttcggaaaaa
gagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcagatta
cgcgcagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaa
ctcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaag
ttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctat
ctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcgtgtagataactacgatacgggaggg
cttaccatctggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatttatcagcaataa
accagccagccggaagggccgagcgcagaagtggtcctgcaactttatccgcctccatccagtctattaattgt
tgccgggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgctgcagccatgag
attatcaaaaaggatcttcacctagatccttttcacgtagaaagccagtccgcagaaacggtgctgaccccgg
atgaatgtcagctactgggctatctggacaagggaaaacgcaagcgcaaagagaaagcaggtagcttgcagt
gggcttacatggcgatagctagactgggcggttttatggacagcaagcgaaccggaattgccagctggggcgc
cctctggtaaggttgggaagccctgcaaagtaaactggatggctttcttgccgccaaggatctgatggcgcagg
ggatcaagctctgatcaagagacaggatgaggatcgtttcgcatgattgaacaagatggattgcacgcaggtt
ctccggccgcttgggtggagaggctattcggctatgactgggcacaacagacaatcggctgctctgatgccgcc
gtgttccggctgtcagcgcaggggcgcccggttctttttgtcaagaccgacctgtccggtgccctgaatgaactg
caagacgaggcagcgcggctatcgtggctggccacgacgggcgttccttgcgcagctgtgctcgacgttgtca
ctgaagcgggaagggactggctgctattgggcgaagtgccggggcaggatctcctgtcatctcaccttgctcct
gccgagaaagtatccatcatggctgatgcaatgcggcggctgcatacgcttgatccggctacctgcccattcga
ccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagccggtcttgtcgatcaggatgatctg
gacgaagagcatcaggggctcgcgccagccgaactgttcgccaggctcaaggcgagcatgcccgacggcga
ggatctcgtcgtgacccatggcgatgcctgcttgccgaatatcatggtggaaaatggccgcttttctggattcat
cgactgtggccggctgggtgtggcggaccgctatcaggacatagcgttggctacccgtgatattgctgaagag
cttggcggcgaatgggctgaccgcttcctcgtgctttacggtatcgccgctcccgattcgcagcgcatcgccttct
atcgccttcttgacgagttcttctgaattttgttaaaatttttgttaaatca 
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gctcattttttaaccaataggccgaaatcggcaaaatcccttataaatcaaaagaatagaccgagatagggtt
gagtgttgttccagtttggaacaagagtccactattaaagaacgtggactccaacgtcaaagggcgaaaaacc
gtctatcagggcgatggcccactacgtgaaccatcaccctaatcaagttttttggggtcgaggtgccgtaaagc
actaaatcggaaccctaaagggagcccccgatttagagcttgacggggaaagccggcgaacgtggcgagaa
aggaagggaagaaagcgaaaggagcgggcgctagggcgctggcaagtgtagcggtcacgctgcgcgtaac
caccacacccgccgcgcttaatgcgccgctacagggcgcgtccattcgccattcaggatcgaattaattcttaa
ttaacatcatcaataatataccttattttggattgaagccaatatgataatgagggggtggagtttgtgacgtgg
cgcggggcgtgggaacggggcgggtgacgtagtagtgtggcggaagtgtgatgttgcaagtgtggcggaaca
catgtaagcgacggatgtggcaaaagtgacgtttttggtgtgcgccggtgtacacaggaagtgacaattttcgc
gcggttttaggcggatgttgtagtaaatttgggcgtaaccgagtaagatttggccattttcgcgggaaaactga
ataagaggaagtgaaatctgaataattttgtgttactcatagcgcgtaatactgtaatagtaatcaattacggg
gtcattagttcatagcccatatatggagttccgcgttacataacttacggtaaatggcccgcctggctgaccgcc
caacgacccccgcccattgacgtcaataatgacgtatgttcccatagtaacgccaatagggactttccattgac
gtcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgccc
cctattgacgtcaatgacggtaaatggcccgcctggcattatgcccagtacatgaccttatgggactttcctact
tggcagtacatctacgtattagtcatcgctattaccatggtgatgcggttttggcagtacatcaatgggcgtgga
tagcggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaat
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caacgggactttccaaaatgtcgtaacaactccgccccattgacgcaaatgggcggtaggcgtgtacggtggg
aggtctatataagcagagctggtttagtgaaccgtcagatccgctagagatctgctctaaaagctgctgcagga
attcgcgtgtcgcccgtcgcactgtccagaccccgccatggcttcgggagctccttatccgtacgacgtccctga
ctacgccggacctggagctcagctgaccaccacctgcacccggttcaccgacgagtatcagctcttcgaggag
ctcggaaagggggcattctcagtggtgagaagatgcatgaaaatccctactggacaagagtatgctgccaaa
attatcaacaccaaaaagctttctgctagggatcatcagaaactggaaagggaagctagaatctgccgtctctt
gaagcaccccaatattgtgagacttcatgacagcatatccgaagagggcttccattacttggtgtttgacttagt
tactggtggcgaactctttgaagacatagtggcaagagaatattacagtgaggctgatgccagtcattgtatac
aacagattctagagagtgtaaatcattgtcacctaaatggcatagttcacagggacctgaagcctgagaatttg
cttttagctagcaaatccaaaggagcagctgtgaaactggcagacttcggcttagccatagaagttcaaggcg
accagcaggcgtggtttggttttgctggcacacctgggtatctttctccagaagtcctacgtaaagatccttatg
gaaaaccagtggacatgtgggcatgtggcgtcatcctctacatcttgctggtgggatacccacccttctgggat
gaagatcagcatagactgtatcagcagatcaaggctggagcgtacgattttccatcaccagaatgggacaca
gtgacacctgaagccaaagacctcatcaacaaaatgctgaccatcaaccctgccaaacgcatcacagcctctg
aggccctgaaacacccatggatctgtcaacgttctactgttgccgccatgatgcacaggcaggagactgtaga
ctgcttgaagaaatttaatgctcgacggaaattgaagggtgccatcttgacaactatgctggctacgagaaatt
tttcagcagccaagagtttgttgaagaaaccggatggggtaaaggagtcaactgagagctcaaataccaccat
tgaggatgaagacgtgaaagcacgaaagcaagagatcatcaaagtcactgagcagctgattgaagctatca
acaatggggacttcgaggcttacacgaaaatctgtgatccaggcctcactgcctttgaacccgaagcattgggc
aacttagtggaagggatggactttcacagattctactttgaaaatgctttgcccaaaatcaataaaccaatcca
cactatcatcctgaaccctcacgtacacctggtaggggatgatgcagcctgcatagcatacattcggctcacac
agtacatggatggaaatggaatgccaaagacaatgcagtcagaagagactcgagtgtggcaccgccgtgatg
ggaagtggcagaatattcactttcatcgttcggggtccccaacagtccccatcaagccaccctgtattccaaat
gggaaagaaaacttctcaggaggcacctctttgtggcaaaacatcggaaaaccattcacatttgggtcgacgg
taccgcgggcccgggatccaccggtcgccaccatggtgagcaagggcgaggagctgttcaccggggtggtgc
ccatcctggtcgagctggacggcgacgtaaacggccacaagttcagcgtgtccggcgagggcgagggcgatg
ccacctacggcaagctgaccctgaagttcatctgcaccaccggcaagctgcccgtgccctggcccaccctcgtg
accaccctgacctacggcgtgcagtgcttcagccgctaccccgaccacatgaagcagcacgacttcttcaagtc
cgccatgcccgaaggctacgtccaggagcgcaccatcttcttcaaggacgacggcaactacaagacccgcgc
cgaggtgaagttcgagggcgacaccctggtgaaccgcatcgagctgaagggcatcgacttcaaggaggacgg
caacatcctggggcacaagctggagtacaactacaacagccacaacgtctatatcatggccgacaagcagaa
gaacggcatcaaggtgaacttcaagatccgccacaacatcgaggacggcagcgtgcagctcgccgaccacta
ccagcagaacacccccatcggcgacggccccgtgctgctgcccgacaaccactacctgagcacccagtccaa
gctgagcaaagaccccaacgagaagcgcgatcacatggtcctgctggagttcgtgaccgccgccgggatcac
tctcggcatggacgagctgtacaagtaaagcggccgctcgagcctaagcttctagataagatatccgatccac
cggttctagataactgatcataatcagccataccacatttgtagaggttttacttgctttaaaaaacctcccaca
cctccccctgaacctgaaacataaaatgaatgcaattgttgttgttaacttgtttattgcagcttataatggttac
aaataaagcaatagcatcacaaatttcacaaataaagcatttttttcactgcattctagttgtggtttgtccaaa
ctcatcaatgtatcttaacgcggatctgggcgtggttaagggtgggaaagaatatataaggtgggggtcttatg
tagttttgtatctgttttgcagcagccgccgccgccatgagcaccaactcgtttgatggaagcattgtgagctcat
atttgacaacgcgcatgcccccatgggccggggtgcgtcagaatgtgatgggctccagcattgatggtcgcccc
gtcctgcccgcaaactctactaccttgacctacgagaccgtgtctggaacgccgttggagactgcagcctccgc
cgccgcttcagccgctgcagccaccgcccgcgggattgtgactgactttgctttcctgagcccgcttgcaagcag
tgcagcttcccgttcatccgcccgcgatgacaagttgacggctcttttggcacaattggattctttgacccggga
acttaatgtcgtttctcagcagctgttggatctgcgccagcaggtttctgccctgaaggcttcctcccctcccaat
gcggtttaaaacataaataaaaaaccagactctgtttggatttggatcaagcaagtgtcttgctgtctttattta
ggggttttgcgcgcgcggtaggcccgggaccagcggtctcggtcgttgagggtcctgtgtattttttccaggacg
tggtaaaggtgactctggatgttcagatacatgggcataagcccgtctctggggtggaggtagcaccactgca
gagcttcatgctgcggggtggtgttgtagatgatccagtcgtagcaggagcgctgggcgtggtgcctaaaaat
gtctttcagtagcaagctgattgccaggggcaggcccttggtgtaagtgtttacaaagcggttaagctgggatg
ggtgcatacgtggggatatgagatgcatcttggactgtatttttaggttggctatgttcccagccatatccctccg
gggattcatgttgtgcagaaccaccagcacagtgtatccggtgcacttgggaaatttgtcatgtagcttagaag
gaaatgcgtggaagaacttggagacgcccttgtgacctccaagattttccatgcattcgtccataatgatggca
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atgggcccacgggcggcggcctgggcgaagatatttctgggatcactaacgtcatagttgtgttccaggatga
gatcgtcataggccatttttacaaagcgcgggcggagggtgccagactgcggtataatggttccatccggccc
aggggcgtagttaccctcacagatttgcatttcccacgctttgagttcagatggggggatcatgtctacctgcgg
ggcgatgaagaaaacggtttccggggtaggggagatcagctgggaagaaagcaggttcctgagcagctgcg
acttaccgcagccggtgggcccgtaaatcacacctattaccggctgcaactggtagttaagagagctgcagct
gccgtcatccctgagcaggggggccacttcgttaagcatgtccctgactcgcatgttttccctgaccaaatccgc
cagaaggcgctcgccgcccagcgatagcagttcttgcaaggaagcaaagtttttcaacggtttgagaccgtcc
gccgtaggcatgcttttgagcgtttgaccaagcagttccaggcggtcccacagctcggtcacctgctctacggc
atctcgatccagcatatctcctcgtttcgcgggttggggcggctttcgctgtacggcagtagtcggtgctcgtcca
gacgggccagggtcatgtctttccacgggcgcagggtcctcgtcagcgtagtctgggtcacggtgaaggggtg
cgctccgggctgcgcgctggccagggtgcgcttgaggctggtcctgctggtgctgaagcgctgccggtcttcgc
cctgcgcgtcggccaggtagcatttgaccatggtgtcatagtccagcccctccgcggcgtggcccttggcgcgc
agcttgcccttggaggaggcgccgcacgaggggcagtgcagacttttgagggcgtagagcttgggcgcgaga
aataccgattccggggagtaggcatccgcgccgcaggccccgcagacggtctcgcattccacgagccaggtg
agctctggccgttcggggtcaaaaaccaggtttcccccatgctttttgatgcgtttcttacctctggtttccatgag
ccggtgtccacgctcggtgacgaaaaggctgtccgtgtccccgtatacagacttgagagggagtttaaacgaa
ttcaatagcttgttgcatgggcggcgatataaaatgcaaggtgctgctcaaaaaatcaggcaaagcctcgcgc
aaaaaagaaagcacatcgtagtcatgctcatgcagataaaggcaggtaagctccggaaccaccacagaaaa
agacaccatttttctctcaaacatgtctgcgggtttctgcataaacacaaaataaaataacaaaaaaacattta
aacattagaagcctgtcttacaacaggaaaaacaacccttataagcataagacggactacggccatgccggc
gtgaccgtaaaaaaactggtcaccgtgattaaaaagcaccaccgacagctcctcggtcatgtccggagtcata
atgtaagactcggtaaacacatcaggttgattcacatcggtcagtgctaaaaagcgaccgaaatagcccggg
ggaatacatacccgcaggcgtagagacaacattacagcccccataggaggtataacaaaattaataggaga
gaaaaacacataaacacctgaaaaaccctcctgcctaggcaaaatagcaccctcccgctccagaacaacata
cagcgcttccacagcggcagccataacagtcagccttaccagtaaaaaagaaaacctattaaaaaaacacca
ctcgacacggcaccagctcaatcagtcacagtgtaaaaaagggccaagtgcagagcgagtatatataggact
aaaaaatgacgtaacggttaaagtccacaaaaaacacccagaaaaccgcacgcgaacctacgcccagaaac
gaaagccaaaaaacccacaacttcctcaaatcgtcacttccgttttcccacgttacgtcacttcccattttaaga
aaactacaattcccaacacatacaagttactccgccctaaaacctacgtcacccgccccgttcccacgccccgc
gccacgtcacaaactccaccccctcattatcatattggcttcaatccaaaataaggtatattattgatgatgtta
attaacatgcatggatccatatgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcaggc
gctcttccgcttcctcgctcactgactcgctgcgctcggtcgttcggctgcggcgagcggtatcagctcactcaa
aggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaa
aaggccaggaaccgtaaaaaggccgcgttgctggcgtttttccataggctccgcccccctgacgagcatcaca
aaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgtttccccctggaa
gctccctcgtgcgctctcctgttccgaccctgccgcttaccggatacctgtccgcctttctcccttcgggaagcgt
ggcgctttctcatagctcacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagctgggctgtgtgcac
gaaccccccgttcagcccgaccgctgcgccttatccggtaactatcgtcttgagtccaacccggtaagacacga
cttatcgccactggcagcagccactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttc
ttgaagtggtggcctaactacggctacactagaaggacagtatttggtatctgcgctctgctgaagccagttac
cttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaa
gcagcagattacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagt
ggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaatt
aaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtg
aggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcgtgtagataactacgat
acgggagggcttaccatctggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatttat
cagcaataaaccagccagccggaagggccgagcgcagaagtggtcctgcaactttatccgcctccatccagtc
tattaattgttgccgggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgctgc
agccatgagattatcaaaaaggatcttcacctagatccttttcacgtagaaagccagtccgcagaaacggtgct
gaccccggatgaatgtcagctactgggctatctggacaagggaaaacgcaagcgcaaagagaaagcaggta
gcttgcagtgggcttacatggcgatagctagactgggcggttttatggacagcaagcgaaccggaattgccag
ctggggcgccctctggtaaggttgggaagccctgcaaagtaaactggatggctttcttgccgccaaggatctga
tggcgcaggggatcaagctctgatcaagagacaggatgaggatcgtttcgcatgattgaacaagatggattgc
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acgcaggttctccggccgcttgggtggagaggctattcggctatgactgggcacaacagacaatcggctgctct
gatgccgccgtgttccggctgtcagcgcaggggcgcccggttctttttgtcaagaccgacctgtccggtgccctg
aatgaactgcaagacgaggcagcgcggctatcgtggctggccacgacgggcgttccttgcgcagctgtgctcg
acgttgtcactgaagcgggaagggactggctgctattgggcgaagtgccggggcaggatctcctgtcatctca
ccttgctcctgccgagaaagtatccatcatggctgatgcaatgcggcggctgcatacgcttgatccggctacctg
cccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagccggtcttgtcgatcag
gatgatctggacgaagagcatcaggggctcgcgccagccgaactgttcgccaggctcaaggcgagcatgccc
gacggcgaggatctcgtcgtgacccatggcgatgcctgcttgccgaatatcatggtggaaaatggccgcttttc
tggattcatcgactgtggccggctgggtgtggcggaccgctatcaggacatagcgttggctacccgtgatattg
ctgaagagcttggcggcgaatgggctgaccgcttcctcgtgctttacggtatcgccgctcccgattcgcagcgc
atcgccttctatcgccttcttgacgagttcttctgaattttgttaaaatttttgttaaatca 
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gctcattttttaaccaataggccgaaatcggcaaaatcccttataaatcaaaagaatagaccgagatagggtt
gagtgttgttccagtttggaacaagagtccactattaaagaacgtggactccaacgtcaaagggcgaaaaacc
gtctatcagggcgatggcccactacgtgaaccatcaccctaatcaagttttttggggtcgaggtgccgtaaagc
actaaatcggaaccctaaagggagcccccgatttagagcttgacggggaaagccggcgaacgtggcgagaa
aggaagggaagaaagcgaaaggagcgggcgctagggcgctggcaagtgtagcggtcacgctgcgcgtaac
caccacacccgccgcgcttaatgcgccgctacagggcgcgtccattcgccattcaggatcgaattaattcttaa
ttaacatcatcaataatataccttattttggattgaagccaatatgataatgagggggtggagtttgtgacgtgg
cgcggggcgtgggaacggggcgggtgacgtagtagtgtggcggaagtgtgatgttgcaagtgtggcggaaca
catgtaagcgacggatgtggcaaaagtgacgtttttggtgtgcgccggtgtacacaggaagtgacaattttcgc
gcggttttaggcggatgttgtagtaaatttgggcgtaaccgagtaagatttggccattttcgcgggaaaactga
ataagaggaagtgaaatctgaataattttgtgttactcatagcgcgtaatactgtaatagtaatcaattacggg
gtcattagttcatagcccatatatggagttccgcgttacataacttacggtaaatggcccgcctggctgaccgcc
caacgacccccgcccattgacgtcaataatgacgtatgttcccatagtaacgccaatagggactttccattgac
gtcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgccc
cctattgacgtcaatgacggtaaatggcccgcctggcattatgcccagtacatgaccttatgggactttcctact
tggcagtacatctacgtattagtcatcgctattaccatggtgatgcggttttggcagtacatcaatgggcgtgga
tagcggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaat
caacgggactttccaaaatgtcgtaacaactccgccccattgacgcaaatgggcggtaggcgtgtacggtggg
aggtctatataagcagagctggtttagtgaaccgtcagatccgctagagatctgctctaaaagctgctgcagga
attcgcgtgtcgcccgtcgcactgtccagaccccgccatggcttcgggagctccttatccgtacgacgtccctga
ctacgccggacctggagctcagctgaccaccacctgcacccggttcaccgacgagtatcagctcttcgaggag
ctcggaaagggggcattctcagtggtgagaagatgcatgaaaatccctactggacaagagtatgctgccaaa
attatcaacaccaaaaagctttctgctagggatcatcagaaactggaaagggaagctagaatctgccgtctctt
gaagcaccccaatattgtgagacttcatgacagcatatccgaagagggcttccattacttggtgtttgacttagt
tactggtggcgaactctttgaagacatagtggcaagagaatattacagtgaggctgatgccagtcattgtatac
aacagattctagagagtgtaaatcattgtcacctaaatggcatagttcacagggacctgaagcctgagaatttg
cttttagctagcaaatccaaaggagcagctgtgaaactggcagacttcggcttagccatagaagttcaaggcg
accagcaggcgtggtttggttttgctggcacacctgggtatctttctccagaagtcctacgtaaagatccttatg
gaaaaccagtggacatgtgggcatgtggcgtcatcctctacatcttgctggtgggatacccacccttctgggat
gaagatcagcatagactgtatcagcagatcaaggctggagcgtacgattttccatcaccagaatgggacaca
gtgacacctgaagccaaagacctcatcaacaaaatgctgaccatcaaccctgccaaacgcatcacagcctctg
aggccctgaaacacccatggatctgtcaacgttctactgttgcctccatgatgcacaggcaggaggctgtagac
tgcttgaagaaatttaatgctcgacggaaattgaagggtgccatcttgacaactatgctggctacgagaaattt
ttcagcagccaagagtttgttgaagaaaccggatggggtaaaggagtcaactgagagctcaaataccaccatt
gaggatgaagacgtgaaagcacgaaagcaagagatcatcaaagtcactgagcagctgattgaagctatcaa
caatggggacttcgaggcttacacgaaaatctgtgatccaggcctcactgcctttgaacccgaagcattgggca
acttagtggaagggatggactttcacagattctactttgaaaatgctttgcccaaaatcaataaaccaatccac
actatcatcctgaaccctcacgtacacctggtaggggatgatgcagcctgcatagcatacattcggctcacaca
gtacatggatggaaatggaatgccaaagacaatgcagtcagaagagactcgagtgtggcaccgccgtgatgg
gaagtggcagaatattcactttcatcgttcggggtccccaacagtccccatcaagccaccctgtattccaaatg
ggaaagaaaacttctcaggaggcacctctttgtggcaaaacatcggaaaaccattcacatttgggtcgacggt
accgcgggcccgggatccaccggtcgccaccatggtgagcaagggcgaggagctgttcaccggggtggtgcc
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catcctggtcgagctggacggcgacgtaaacggccacaagttcagcgtgtccggcgagggcgagggcgatgc
cacctacggcaagctgaccctgaagttcatctgcaccaccggcaagctgcccgtgccctggcccaccctcgtga
ccaccctgacctacggcgtgcagtgcttcagccgctaccccgaccacatgaagcagcacgacttcttcaagtcc
gccatgcccgaaggctacgtccaggagcgcaccatcttcttcaaggacgacggcaactacaagacccgcgcc
gaggtgaagttcgagggcgacaccctggtgaaccgcatcgagctgaagggcatcgacttcaaggaggacggc
aacatcctggggcacaagctggagtacaactacaacagccacaacgtctatatcatggccgacaagcagaag
aacggcatcaaggtgaacttcaagatccgccacaacatcgaggacggcagcgtgcagctcgccgaccactac
cagcagaacacccccatcggcgacggccccgtgctgctgcccgacaaccactacctgagcacccagtccaag
ctgagcaaagaccccaacgagaagcgcgatcacatggtcctgctggagttcgtgaccgccgccgggatcactc
tcggcatggacgagctgtacaagtaaagcggccgctcgagcctaagcttctagataagatatccgatccaccg
gttctagataactgatcataatcagccataccacatttgtagaggttttacttgctttaaaaaacctcccacacct
ccccctgaacctgaaacataaaatgaatgcaattgttgttgttaacttgtttattgcagcttataatggttacaaa
taaagcaatagcatcacaaatttcacaaataaagcatttttttcactgcattctagttgtggtttgtccaaactca
tcaatgtatcttaacgcggatctgggcgtggttaagggtgggaaagaatatataaggtgggggtcttatgtagt
tttgtatctgttttgcagcagccgccgccgccatgagcaccaactcgtttgatggaagcattgtgagctcatattt
gacaacgcgcatgcccccatgggccggggtgcgtcagaatgtgatgggctccagcattgatggtcgccccgtc
ctgcccgcaaactctactaccttgacctacgagaccgtgtctggaacgccgttggagactgcagcctccgccgc
cgcttcagccgctgcagccaccgcccgcgggattgtgactgactttgctttcctgagcccgcttgcaagcagtgc
agcttcccgttcatccgcccgcgatgacaagttgacggctcttttggcacaattggattctttgacccgggaactt
aatgtcgtttctcagcagctgttggatctgcgccagcaggtttctgccctgaaggcttcctcccctcccaatgcgg
tttaaaacataaataaaaaaccagactctgtttggatttggatcaagcaagtgtcttgctgtctttatttaggggt
tttgcgcgcgcggtaggcccgggaccagcggtctcggtcgttgagggtcctgtgtattttttccaggacgtggta
aaggtgactctggatgttcagatacatgggcataagcccgtctctggggtggaggtagcaccactgcagagct
tcatgctgcggggtggtgttgtagatgatccagtcgtagcaggagcgctgggcgtggtgcctaaaaatgtcttt
cagtagcaagctgattgccaggggcaggcccttggtgtaagtgtttacaaagcggttaagctgggatgggtgc
atacgtggggatatgagatgcatcttggactgtatttttaggttggctatgttcccagccatatccctccggggat
tcatgttgtgcagaaccaccagcacagtgtatccggtgcacttgggaaatttgtcatgtagcttagaaggaaat
gcgtggaagaacttggagacgcccttgtgacctccaagattttccatgcattcgtccataatgatggcaatggg
cccacgggcggcggcctgggcgaagatatttctgggatcactaacgtcatagttgtgttccaggatgagatcgt
cataggccatttttacaaagcgcgggcggagggtgccagactgcggtataatggttccatccggcccaggggc
gtagttaccctcacagatttgcatttcccacgctttgagttcagatggggggatcatgtctacctgcggggcgat
gaagaaaacggtttccggggtaggggagatcagctgggaagaaagcaggttcctgagcagctgcgacttacc
gcagccggtgggcccgtaaatcacacctattaccggctgcaactggtagttaagagagctgcagctgccgtca
tccctgagcaggggggccacttcgttaagcatgtccctgactcgcatgttttccctgaccaaatccgccagaag
gcgctcgccgcccagcgatagcagttcttgcaaggaagcaaagtttttcaacggtttgagaccgtccgccgtag
gcatgcttttgagcgtttgaccaagcagttccaggcggtcccacagctcggtcacctgctctacggcatctcgat
ccagcatatctcctcgtttcgcgggttggggcggctttcgctgtacggcagtagtcggtgctcgtccagacgggc
cagggtcatgtctttccacgggcgcagggtcctcgtcagcgtagtctgggtcacggtgaaggggtgcgctccgg
gctgcgcgctggccagggtgcgcttgaggctggtcctgctggtgctgaagcgctgccggtcttcgccctgcgcgt
cggccaggtagcatttgaccatggtgtcatagtccagcccctccgcggcgtggcccttggcgcgcagcttgccc
ttggaggaggcgccgcacgaggggcagtgcagacttttgagggcgtagagcttgggcgcgagaaataccgat
tccggggagtaggcatccgcgccgcaggccccgcagacggtctcgcattccacgagccaggtgagctctggcc
gttcggggtcaaaaaccaggtttcccccatgctttttgatgcgtttcttacctctggtttccatgagccggtgtcca
cgctcggtgacgaaaaggctgtccgtgtccccgtatacagacttgagagggagtttaaacgaattcaatagctt
gttgcatgggcggcgatataaaatgcaaggtgctgctcaaaaaatcaggcaaagcctcgcgcaaaaaagaa
agcacatcgtagtcatgctcatgcagataaaggcaggtaagctccggaaccaccacagaaaaagacaccatt
tttctctcaaacatgtctgcgggtttctgcataaacacaaaataaaataacaaaaaaacatttaaacattagaa
gcctgtcttacaacaggaaaaacaacccttataagcataagacggactacggccatgccggcgtgaccgtaa
aaaaactggtcaccgtgattaaaaagcaccaccgacagctcctcggtcatgtccggagtcataatgtaagact
cggtaaacacatcaggttgattcacatcggtcagtgctaaaaagcgaccgaaatagcccgggggaatacata
cccgcaggcgtagagacaacattacagcccccataggaggtataacaaaattaataggagagaaaaacaca
taaacacctgaaaaaccctcctgcctaggcaaaatagcaccctcccgctccagaacaacatacagcgcttcca
cagcggcagccataacagtcagccttaccagtaaaaaagaaaacctattaaaaaaacaccactcgacacgg
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caccagctcaatcagtcacagtgtaaaaaagggccaagtgcagagcgagtatatataggactaaaaaatgac
gtaacggttaaagtccacaaaaaacacccagaaaaccgcacgcgaacctacgcccagaaacgaaagccaa
aaaacccacaacttcctcaaatcgtcacttccgttttcccacgttacgtcacttcccattttaagaaaactacaat
tcccaacacatacaagttactccgccctaaaacctacgtcacccgccccgttcccacgccccgcgccacgtcac
aaactccaccccctcattatcatattggcttcaatccaaaataaggtatattattgatgatgttaattaacatgca
tggatccatatgcggtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcaggcgctcttccgctt
cctcgctcactgactcgctgcgctcggtcgttcggctgcggcgagcggtatcagctcactcaaaggcggtaata
cggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccagga
accgtaaaaaggccgcgttgctggcgtttttccataggctccgcccccctgacgagcatcacaaaaatcgacg
ctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgtttccccctggaagctccctcgtg
cgctctcctgttccgaccctgccgcttaccggatacctgtccgcctttctcccttcgggaagcgtggcgctttctca
tagctcacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagctgggctgtgtgcacgaaccccccgt
tcagcccgaccgctgcgccttatccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgccact
ggcagcagccactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtg
gcctaactacggctacactagaaggacagtatttggtatctgcgctctgctgaagccagttaccttcggaaaaa
gagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcagatta
cgcgcagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaa
ctcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaag
ttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctat
ctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcgtgtagataactacgatacgggaggg
cttaccatctggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatttatcagcaataa
accagccagccggaagggccgagcgcagaagtggtcctgcaactttatccgcctccatccagtctattaattgt
tgccgggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgctgcagccatgag
attatcaaaaaggatcttcacctagatccttttcacgtagaaagccagtccgcagaaacggtgctgaccccgg
atgaatgtcagctactgggctatctggacaagggaaaacgcaagcgcaaagagaaagcaggtagcttgcagt
gggcttacatggcgatagctagactgggcggttttatggacagcaagcgaaccggaattgccagctggggcgc
cctctggtaaggttgggaagccctgcaaagtaaactggatggctttcttgccgccaaggatctgatggcgcagg
ggatcaagctctgatcaagagacaggatgaggatcgtttcgcatgattgaacaagatggattgcacgcaggtt
ctccggccgcttgggtggagaggctattcggctatgactgggcacaacagacaatcggctgctctgatgccgcc
gtgttccggctgtcagcgcaggggcgcccggttctttttgtcaagaccgacctgtccggtgccctgaatgaactg
caagacgaggcagcgcggctatcgtggctggccacgacgggcgttccttgcgcagctgtgctcgacgttgtca
ctgaagcgggaagggactggctgctattgggcgaagtgccggggcaggatctcctgtcatctcaccttgctcct
gccgagaaagtatccatcatggctgatgcaatgcggcggctgcatacgcttgatccggctacctgcccattcga
ccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagccggtcttgtcgatcaggatgatctg
gacgaagagcatcaggggctcgcgccagccgaactgttcgccaggctcaaggcgagcatgcccgacggcga
ggatctcgtcgtgacccatggcgatgcctgcttgccgaatatcatggtggaaaatggccgcttttctggattcat
cgactgtggccggctgggtgtggcggaccgctatcaggacatagcgttggctacccgtgatattgctgaagag
cttggcggcgaatgggctgaccgcttcctcgtgctttacggtatcgccgctcccgattcgcagcgcatcgccttct
atcgccttcttgacgagttcttctgaattttgttaaaatttttgttaaatca 

 

Cultured Cells 

Name Vendor or Source Sex (F, M, or unknown) Persistent ID / URL 

Adult ventricular 
cardiomyocytes 
enzymatically isolated from 
New Zealand White rabbits 

Charles River 
Laboratories 
(Wilmington, MA, USA) 

M Wood BM, Simon M, Galice S, 
Alim CC, Ferrero M, Pinna NN, 
Bers DM, Bossuyt J. Cardiac 
CaMKII activation promotes 
rapid translocation to its extra-
dyadic targets. J Mol Cell 
Cardiol. 2018;125:18-28. doi: 
10.1016/j.yjmcc.2018.10.010. 
https://www.jmcc-
online.com/article/S0022-

https://www.jmcc-online.com/article/S0022-2828(18)31023-X/fulltext
https://www.jmcc-online.com/article/S0022-2828(18)31023-X/fulltext
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2828(18)31023-X/fulltext 

Human embryonic kidney 
293 (HEK293) cells 

Gift from Dr. Peter P. 
Jones, Department of 
Physiology, University of 
Otago, NZ 

F  

 

RT-qPCR oligonucleotide primer sequences 

Description Source / Repository Persistent ID / URL 

CaMKIIδ (CAMK2D) 
F: gtgacacctgaagccaaaga 
R: catcatggaggcaacagtagag 

Eurofins Genomics, 
Louisville, KY, USA 

 

CaMKIIγ (CAMK2G) 
F: aagctggagcctacgatttc 
R: gcgctttgcagggtttatg 

Eurofins Genomics, 
Louisville, KY, USA 

 

β-myosin heavy chain (MYH7) 
F: agatggctggtttggatgag 
R: ttggccttggtcagagtattg 

Eurofins Genomics, 
Louisville, KY, USA 

 

Natriuretic peptide precursor A (NPPA) 
F: caggccatattggagcaaatc 
R: gggcatgacctcatcttctac 

Eurofins Genomics, 
Louisville, KY, USA 

 

Glyceraldehyde 3-phosphate 
dehydrogenase (GAPDH) 
F: aacagcaactcccactcttc 
R: cctgttgctgtagccgtatt 

Eurofins Genomics, 
Louisville, KY, USA 

 

 

https://www.jmcc-online.com/article/S0022-2828(18)31023-X/fulltext

