Development of Expression Systems for
Various Forms of Human Nitric Oxide
Synthase Isozymes

by

Chinhyun (Erica) Lee

A thesis
presented to the University of Waterloo
in fulfillment of the
thesis requirement for the degree of
Master of Science
in

Chemistry

Waterloo, Ontario, Canada, 2015

© Chinhyun (Erica) Lee 2015



Author’s Declaration

I hereby declare that | am the sole author of this thesis. This is a true copy of the thesis,
including any required final revisions, as accepted by my examiners.

I understand that my thesis may be made electronically available to the public.

Chinhyun (Erica) Lee



Abstract

Nitric oxide (NO) is one of the important biological molecules which has functions in
neurotransmission, vasodilation, and immune responses. However, excess levels of NO have
been associated with neurodegenerative and inflammation-related diseases. Nitric oxide
synthase (NOS) is the enzyme that catalyzes the synthesis of NO from L-arginine in biological
systems, and has been a potential target for inhibition. Three isoforms of NOS exist in
mammalian systems: neuronal NOS (nNOS), endothelial NOS (eNOS), and inducible NOS
(iNOS). While nNOS and eNOS are named according to where they are expressed, iNOS is
named by its inducible expression. The structures of the active sites of the three isoforms are
determined to be similar.

This has been posing a challenge in the development of NOS inhibitors, because
inhibition of eNOS has been shown to ultimately lead to hypertension and atherosclerosis. To
overcome this, researchers have examined a wide variety of possible inhibitors. Binding of the
inhibitors to non-human NOS isoforms was often studied by crystallography and by
mutagenesis studies. However, none of the inhibitors have been approved for clinical
applications.

In this study, expression systems for different forms of human NOS isozymes were
investigated. This involved molecular cloning of expression vectors for human full-length NOS
isozymes and their oxygenase domains. It has been demonstrated that preparations of
oxygenase domains is easier giving good yields due to their smaller size compared to the
holoenzymes. After confirmation of the molecular cloning of the expression vectors by
restriction enzyme digestions and by DNA sequencing, expression and purification of the

oxygenase domains were attempted. As N-terminal histidine tags were present in the



oxygenase domains, protein purifications were carried out in nickel affinity columns. For the
human nNOS oxygenase domain with the CaM-binding region, the protein was also purified
by a glutathione column as a second purification step with the addition of glutathione S-
transferase-tagged calmodulin (GST-TEV-CaM). It is shown that the oxygenase domains are
well expressed but further protein purification is required.

Lastly, expression and purification of GST-TEV-CaM were developed and optimal
cleavage reaction conditions of GST-TEV-CaM by TEV protease were studied. From this
study, optimal cleavage reaction condition is identified for GST-TEV-CaM which can be used
in the purification of various forms of human NOS isozymes. These studies will allow
optimization of purification of human forms of NOS oxygenase domains and holoenzymes for

binding studies with NOS inhibitors.
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Chapter 1

Introduction

1.1 Nitric Oxide in Biological Systems

Nitric oxide (NO) is a highly reactive free radical, which consists of a nitrogen and an
oxygen atom (Bretscher et al., 2003). In biological systems, it is an essential molecule that
participates in various physiological processes. In the nervous system, it is produced as a
signaling molecule for neurotransmission. It is also found in endothelial cells, in which it is
involved in the regulation of blood pressure. Last but not least, it plays an important role in the
immune system by being present in high amounts and exhibiting cytotoxic effects against
infections and tumour cells (Joubert & Malan, 2011).

Our body is able to produce this molecule and its production appears to require tight
regulation, as insufficient or excessive production demonstrates pathological role in several
disease states. Low concentrations of NO in neurons and endothelial cells have been related to
hypertension, atherosclerosis, and other cardiovascular diseases. On the other hand, excess NO
has been observed in patients with neurodegenerative diseases such as Parkinson’s and
Alzheimer’s diseases (Xue et al., 2010). In the immune system, overproduction of NO seems to
be linked to inflammation, immune-type diabetes, and rheumatoid arthritis (Garcin et al., 2008).
Due to its roles mentioned, there is significant interest in finding ways to control NO

production.
1.2 Nitric Oxide Synthase

Nitric oxide synthase (NOS) is the enzyme that is responsible for the synthesis of NO

molecules in biological system.



1.2.1 NOS Isoforms

Three isoforms of NOS are identified in mammalian systems, which are neuronal NOS
(nNOS), endothelial NOS (eNQOS), and inducible NOS (iNOS). nNOS carries out NO synthesis
in the central nervous system, while eNOS takes part in the regulation of smooth muscle
relaxation. iINOS received its term ‘inducible’ from its inducible expression in macrophages in
contrast to nNOS and eNOS, whose expressions are constitutive (Joubert & Malan, 2011).
Another feature that nNOS and eNOS share is that their enzymatic reactions are subject to
formation of complexes with Ca?*/calmodulin. Calmodulin (CaM) is a calcium-sensing protein
in cells, which can bind to and activate NOS. iNOS is quite different from nNOS and eNOS,
whose activity is independent of calcium content in cells. The three isoforms, having different
features, also show to derive from different genes and to have different subcellular
localizations and inhibitor binding. Nonetheless, about 50% amino acid sequence homology
was seen between the human isoforms (Alderton et al., 2001).
1.2.2 NOS Structure

Despite the differences in their primary amino acid sequences, the three isoforms were
observed to be comprised of similar components. They are homodimeric proteins, in which
each monomer consists of two domains (Joubert & Malan, 2011). The N-terminal domain
displays oxygenase activity that has binding sites for a heme, tetrahydrobiopterin (BH,), and its
substrate, L-arginine. The C-terminal domain is a reductase domain which contains sites for
flavin mononucleotide (FMN), flavin-adenine dinucleotide (FAD), and nicotinamide adenine
dinucleotide phosphate (NADPH). The two active domains are connected by a calmodulin

binding motif (Alderton et al., 2001).



The active site is found in the N-terminal oxygenase domain, to which heme and BH,4
are bound, and to which electrons from the reductase domain are finally transferred. Crystal
structures of the isoforms reveal high conservation of residues in the active sites of all three
isoforms, and this has posed a challenge in the design of isoform-selective inhibitors of NOS

(Jietal., 2010).

Oxygenase Domain Reductase Domain
nNOS Zn

|

N—PDZH L-argHemeBH, {CaMH FMN FAD NADPH — C

eNOS £ e
(a
gkd)
N — L-arg Heme BH; 1 CaM 1 FMN FAD NADPH — C
iINOS Zn
N— L-argHemeBH; HCaM [ FMN FAD NADPH — C

Figure 1.1 llustration of the structures of NOS isoforms. This figure also indicates the
locations of PSD-95 discs large/Z0-1 homology domain (PDZ), zinc-ligating cysteines (Zn),
and myristoylation (Myr) and palmitoylation (Palm) sites. (Alderton et al., 2001)

1.2.3 NO Synthesis Reaction

For NO synthesis, the two domains that are present in each monomer have distinctive
roles. The reductase domain, as its name suggests, reduces the other domain upon firstly
accepting a hydride ion from NADPH producing NADP®. Then, electrons are transferred from
FADH, to FMNH-. FMNH; in the reductase domain lastly donates the electrons to the heme

iron in the oxygenase domain where NO synthesis occurs (Alderton et al., 2001).



NADPH L-arginine + O,
> —H L FaD % FMN—S

NADP" Citrulline + NO

Reductase Oxygenase

Figure 1.2 Overall NOS reaction

The oxygenase domain generates NO upon conversion of L-arginine into L-citrulline.
The domain hydroxylates L-arginine at one of the guanidino nitrogens, using molecular oxygen
(O,) as co-substrate. This reaction forms the intermediate, N“-hydroxy-L-arginine (NHA). The

reaction further continues to produce NO and L-citrulline from NHA (Hurshman & Marletta,

2002).
02 HZO
on N“-hydroxy-L-arginine
NH 0 N~ 0
)L /“\
H2N N OH
2 HWL - u -
PR NH
L-arginine ’ 0.5 NADPH
NADPH NADP* 0,
0.5 NADP*
H,0
0 0
NO + HZNJJ\H/\/\‘)J\OH
oo s NN
L-citrulline

Figure 1.3 NO synthesis reaction at the oxygenase domain

1.3 NOS Inhibitors
Due to their aforementioned pathological effects by NO overproduction, nNOS and
INOS have been therapeutic targets for inhibition. However, inhibition of eNOS results in low

levels of NO, which can lead to hypertension and other cardiovascular diseases. For these



reasons, studies on the development of isoform-selective inhibitors have been extensively
performed, and numerous inhibitors have been generated. Based on their structures, the
inhibitors are divided into two groups: amino acid-based inhibitors and non-amino acid-based
inhibitors (Salerno et al., 2002).
1.3.1 Amino acid-based Inhibitors

L-Arginine analogues are one of the studied amino acid-based inhibitors, as they tend
to be less toxic and potent in vivo with their similarity in structure to L-arginine. One
disadvantage of these inhibitors was that they do not show high selectivity (Bretscher et al.,
2003). Another example of amino acid-based inhibitors is N-nitro-L-arginine (L-NNA) (Fig.
1.4 (a)). This compound was demonstrated to inhibit NOS activity well but studies also
revealed moderate selectivity. As well, it showed to have low solubility at neutral pH (Vitecek
et al., 2012). Dipeptides were synthesized with L-NNA and as products, dipeptides such as D-
Phe-D-Arg"?, and L-Lys-D-Arg"°,-NH, were made whose selectivities for nNOS were high.
The study also demonstrated that dipeptides containing basic amine side chains were effective
against and selective for nNOS by forming non-covalent interactions (Salerno et al., 2002).
However, being also selective for eNOS, the dipeptides were evaluated to be unsafe for clinical

trials.
) ; )hﬂ
ﬂ NH 0 HN NH,
N* )J\
N N N OH 0
H H
NH
- OH
NH,

Figure 1.4 Examples of amino acid-based inhibitors. (a) N-nitro-L-arginine (b) m-
guanidino-D, L-phenylglycine



1.3.2 Non-Amino acid-based Inhibitors

Non-amino acid-based inhibitors were also examined for design of NOS inhibitors
with high selectivity and potency. Results from studies on these inhibitors presented that
inhibition of NOS does not necessarily require the amino acid moiety. This group could be
further broken down into two subgroups, the amidinic and heterocyclic compounds. Amidinic
compounds, which encompass guanidines, isothioureas, and amidines, had efficient NOS
inhibition (Salerno et al., 2002). Their structures could mimic that of L-arginine, which showed
different selectivities with their diverse moieties. Similarly, studies demonstrated that
heterocyclic compounds, such as indazoles, and imidazoles, could effectively inhibit NOS
isoforms with excellent selectivity. However, a general relationship between inhibitor
structures and their activities on the isoforms could not been identified so far. This seemed to
be because the structures vary widely and the inhibitors have different mechanisms of action.
As well, despite in-depth research, no inhibitor has been approved for clinical applications

(Maddaford et al., 2009).

b
a J A\ 5
7

HN NH» - ol

Figure 1.5 Examples of non-amino acid-based inhibitors. (a) S-ethylisothiourea (b) 7-
nitroindazole



1.4 Challenges in the Development of NOS Inhibitors

Challenges in the development of isoform-selective NOS inhibitors include similar
active sites among the isoforms, as well as difficulty in defining a structure-activity
relationship of NOS inhibitors, as mentioned before. Furthermore, advancement in the
development of effective NOS inhibitors appears to be slow due to insufficient information on
inhibitor binding to NOS isoforms. Binding of NOS inhibitors has often been examined using
crystallography, but several limitations on the technique have been suggested. Some examples
are ambiguities with the identity or the position of a compound in the binding site, and the fact
that biophysical information on the inhibitor binding, such as binding enthalpies and
interaction types, cannot be obtained from crystal structures (Maddaford et al., 2009). There
have been cases of inhibitor studies where crystal structures suggested promising bindings of
inhibitors but other binding studies demonstrated poor activities of the inhibitors.

Studies on non-human NOS isoforms also seem to present a challenge. For many
binding studies of NOS inhibitors, several mammalian NOS isoforms were used such as rat
nNOS, bovine eNOS, and murine iINOS. Rat nNOS has been comprehensively studied due to
its 90% sequence identity to human nNOS and its efficient purification method. However,
other studies have shown that rat nNOS has different binding affinities to certain inhibitors
from that of human nNOS, although the affinities for L-arginine were similar (Fang et al.,
2009).

1.5 Anchored Plasticity Approach

In order to solve the problem with conserved active sites, Garcin et al. (2008) proposed

a systematic and logical approach in investigating isoform-selective inhibitors, called the

anchored plasticity approach. This approach analyzes inhibitor binding and enzyme structural



changes to discover isoform-selective binding modes. In this approach, an inhibitor is set or
anchored in a conserved active site and then, upon addition of rigid substituents to the structure,
formation of a novel isoform-specific pocket is explored. In the study by Garcin et al., this
approach was demonstrated with an aminopyridine compound, shown in Figure 1.6 (a). From
ICsp results, this compound was more potent to iNOS than to eNOS. Crystal structures revealed
that while the amidine moiety of the compound binds and stacks with the heme in the active
site, its side chain causes a conformational change in iINOS and creates a novel pocket. This
seemed to have occurred by the movement of outer residues that interact with the residues in
the active site. In INOS, the residue that interacts with the active site residues, referred as the
first-shell residue, was arginine, which seems to be able to freely rotate and form the novel
pocket and additional hydrogen bonds (Fig. 1.6 (b)). However, in eNOS, the rotation of
arginine in the first shell was seen to be restricted by third-shell residues, leucine and
isoleucine, which are different from those in iINOS (Table 1.1). This was proposed to prevent
eNOS from creating a pocket with additional hydrogen bonds decreasing its binding affinity.
Similar results were observed with an iINOS mutant that is composed of eNOS third-shell
residues, where the binding affinity of the inhibitor to the mutant was decreased (Garcin et al.,

2008).
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Figure 1.6 Aminopyridine compound whose NOS binding was studied by Garcin et al. (a)
and a schematic diagram illustrating movement of residues in human A70 iNOS and
eNOS upon its binding (b). Unhighlighted GIn and Arg are first shell residues while those in
orange are second shell residues. Third shell residues are highlighted in green. In iNOS,
binding of the compound induces GIn-open conformation which leads to rotations of Arg and
Asn. eNOS cannot form the GIn-open conformation due to the presence of third shell residues,
leucine and isoleucine. The Figure is modified from Garcin et al., 2008.
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Table 1.1 Major residues that participate in creation of isoform-specific pockets in NOS.
This table shows isoform-specific residues in the third shell that are different between NOS
isoforms. Table is modified from Garcin et al., 2008.

NOS isoform Ac_tlve First shell Second Third shell
site shell

Mouse iINOS Glu371 GIn257 Tyr341 Arg260 Arg382  Thr277 Phe280 Leu299

Human iNOS Glu377 GIn263 Tyr347 Arg266 Arg388 Asn283 Phe286 Val305

Bovine eNOS Glu362 GIn248 Tyr332 Arg251 Arg373  Asn268 1le271 Leu290

Human eNOS Glu360 GIn246 Tyr330 Arg249 Arg371  Asn266 1le269 Leu288




1.6 Research Objectives

The research objectives of this study were to produce human isoforms of NOS and
study their interactions with NOS inhibitors for better understanding of isoform selectivity that
will be useful in the development of NOS inhibitors with enhanced selectivity. The research
aimed at testing the possibility that isoform specific binding to human NOS isozymes has been
overlooked because of the general use of non-human mammalian recombinant enzymes. Most
of the published studies have used recombinant bovine eNOS and rat nNOS, in addition to
human iNOS. For this reason, new expression systems were developed in the lab for the human
NOS isozymes. The investigation focussed on characterizing the new expression systems with
the ultimate goal of using them to test the anchored plasticity approach for the identification of
NOS isoform specific inhibitors.

In the past, various host cells have been used for the expression of mammalian NOS
enzymes including yeast, insect cells, and bacteria (Roman et al., 1995). Of all the host cell
systems used, it was discovered that bacterial cells gave the best results. Our lab has produced
the human iNOS, rat nNOS and bovine eNOS but never the human forms of nNOS and eNOS.
Our experience showed that the expression and purification of these enzymes was very labour
intensive and gave low yields of recombinant protein. Accordingly, it was decided to try a
parent plasmid with a stronger promoter in the hope of getting better expression and yields of
the protein. Most P450-like proteins including NOS have been expressed in E. coli using the
pCWori expression vector. pCWori is not a strong expression vector and it was decided to try
using a vector with a strong promoter from the pET series.

Each of the active sites in NOS isozymes are composed of a dimer consisting of

oxygenase domains from two NOS subunits. Previous studies have shown that active site

10



dimers can be generated from recombinant expression of the oxygenase domain alone
(McMillan & Masters, 1995). Also, recombinant NOS oxygenase domain expression systems
generally provide higher yields and require less complex expression and purification
procedures (Rafferty et al., 1999). Consequently, for the initial screening of inhibitors that bind
to the enzyme active site, expression systems consisting of the oxygenase domains for each of
the three isoforms were generated. Expression systems for the human NOS holoenzymes will
also be required to assay the enzymes activity in the presence of any lead compounds from the
oxygenase investigation.

In order to further functionalize the recombinant forms of the NOS enzymes,
expression systems for all three enzymes were generated that consisted of the catalytic
oxygenase domain as well as the downstream calmodulin (CaM) binding domain that resides in
between the oxygenase and reductase domains of NOS isozymes. These constructs were
referred to as oxyCaM proteins and the CaM-binding region that could be used as an additional
affinity tag for purification of the oxygenase domains and for protein immobilization. Chapter
2 describes the subcloning and characterization of all nine constructs.

Chapter 3 describes the initial attempts to express and purify the oxygenase domains of
all three isoforms of human NOS. In chapter 4, an expression vector for GST-TEV-CaM was
constructed and the recombinant protein was characterized. This fusion protein could be used
in purification of NOS isoforms and oxygenase domains using a glutathione column. The
expression vector for GST-TEV-CaM was created such that a Tobacco Etch Virus (TEV)
protease site would be present between GST and CaM for removal of GST portion.
Accordingly, different reaction conditions for optimization of the GST-TEV-CaM cleavage

reaction were explored.
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Chapter 2

Subcloning of Human NOS Isoforms and Oxygenase Domains

2.1 Introduction

In this chapter, molecular cloning of human NOS oxygenase domains and holoenzymes
Is described. Not all but most of the human NOS isoforms and oxygenase domains were cloned
into pDS-78 while others were in a pCWori vector. pDS-78 was a modified version of the
kanamycin resistant pET28a vector which has a cleavage site for TEV protease incorporated
four amino acids after the N-terminal hexahistidine tag. The cleavage site, which is ENLYFQG,
was added for removal of the N-terminal hexahistidine tag. pCWori, which contains an
ampicillin resistance gene, is a commonly used vector for expression of NOS in E. coli and the
protein expression from a pET vector was attempted in this study (Roman et al., 1995). A
major difference between pCWori and pET is the promoter which controls mRNA
transcription for the recombinant protein. In pCWori, the expression of the recombinant protein
is under control of a tac promoter, a hybrid promoter of -35 region of a trp promoter and -10
region of a lacUV5 promoter. The combination of the two regions is known to be a favourable
binding site for E. coli RNA polymerase. Instead, pET has a T7 promoter which T7 RNA
polymerase specifically recognizes (Zelasko et al., 2013).

The construction of phnNOSox, pheNOSox, and pCWori-hiNOSox was carried out by
Jenna Collier (UW Co-op student) and Maggie Zhou (BSc. U of Waterloo, Summer student).
The molecular cloning of phnNOSoxyCaM was carried out by the candidate, and that of
pheNOSoxyCaM was performed by Kevin Pottruff (BSc. U of Waterloo). pCWori-
hiNOSoxyCaM was created by Simon Guillemette (BSc. U of Waterloo, Summer student). The
molecular cloning of phnNOS was carried out by Edmund Luk (UW Co-op student), while that
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of pheNOS was done by Ryan Cho (BSc. U of Waterloo, Summer student). Jenna Collier (UW
Co-op student) and Maggie Zhou (BSc. U of Waterloo, Summer student) also accomplished

the construction of phiNOS.
2.2 Methods

2.2.1 phnNOSox

phnNOSox was the expression vector for the human nNOS oxygenase domain without
CaM-binding region (hnNOSox). This vector contained the human nNOS oxygenase domain
whose amino acid sequence ended just before the CaM-binding region in pDS-78. The cloning
was accomplished by Polymerase chain reaction (PCR) amplification of the human nNOS
oxygenase domain from the full-length human nNOS. The forward and reverse primers used
were, respectively:
HnoxyFor 5> GGAATTCATATGGAGGATCACATGTTCGGTG 3
HnoxyStop 5 ATCGATAAGCTTATCAGGTGCCTTTCCAGACATGCGTGTTCC 3
Ndel and Hindlll sites were present in the primers at 5’- and 3’-ends, respectively, and so were
digested for insertion of the PCR product into pDS-78.
2.2.2 pheNOSox

Human eNOS oxygenase domain without the CaM-binding regioin (heNOSox) was
cloned into pDS-78 as well and the cloning was done similarly to phnNOSox. heNOSox gene
was PCR amplified and Ndel and Hindlll sites that were present in the forward and reverse
primers, respectively, were also incorporated by PCR.
eNoxFor 5 GCGGAATTCATATGCACCACCACCACCACCACATGGGCAACTTGAAGA
GCGTGGCC 3’

eNoxRev 5> CAGGAAGCTTATCAGATGCCGGTGCCCTTGGCGG 3’
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2.2.3 pCWori-hiNOSox

pCWori-hiNOSox was the expression vector for human A70 iINOS oxygenase domain
without the CaM-binding region (hiNOSox) in which residues 1 — 70 were removed. This was
because the region seems to be prone to proteases and hold rare codons. For its construction, a
stop codon was introduced just downstream of human A70 iINOS oxygenase domain in the
holoenzyme that is in the ampicillin resistant vector, pCWori by two-stage PCR site-directed
mutagenesis (Wang & Malcolm, 1999). This mutagenesis protocol has an additional PCR stage
to the original PCR site-directed mutagenesis protocol. Prior to the PCR stage with both
forward and reverse primers that have the intended mutation, two PCRs, one with only the
forward primer and another one with the reverse primer, are carried in separate tubes for 1 to 5
cycles. Afterwards, the two samples are mixed and are subjected to 15 PCR cycles as in the
original PCR site-directed mutagenesis. Then, one adds the restriction enzyme, Dpnl, which
digests only methylated plasmids, the template, and uses the sample for bacterial
transformation. In pCWori-hiNOSox, a Hindlll site was incorporated at the 3’-end of the stop
codon. As an additional Hindlll site was present just downstream of the reductase domain, the
mutagenesis could be confirmed by Hindlll digestion, in which two fragments of 6.3 kb and
1.9 kb were generated. Then, Hindlll digestion and a subsequent ligation reaction were
performed for removal of the reductase domain. The removal was verified by Hindlll digestion
where a fragment of 1.9 kb was absent.
2.2.4 phnNOSoxyCaM

phnNOSoxyCaM, the expression vector for human nNOS oxygenase domain with the
CaM-binding region (hnNOSoxyCaM), was also made by two-stage PCR site-directed

mutagenesis. The template used in the PCR amplification was the pDS-78 vector containing
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the full-length human nNOS and a stop codon and an EcoRI were incorporated at the 3’-end of
CaM-binding region. This was accomplished with the forward and reverse primers:
HNNOSOxCamF 5 GGGGCAGGCTATGGCCTAGAATTCGAAAGCGACCATCCTCTAT
GCC 3’
HNNOSOxCamR 5° GGCATAGAGGATGGTCGCTTTCGAATTCTAGGCCATAGCCTGC
ccey
After plasmid purification, the mutagenesis was verified by EcoRI digestion from which two
DNA bands of 7.6 kb and 2.3 kb were seen.
2.2.5 pheNOSoxyCaM

For the expression vector coding human eNOS oxygenase domain with the CaM-
binding region (heNOSoxyCaM), full-length human eNOS in pDS-78 was also subjected to
PCR amplification for addition of a stop codon downstream of CaM-binding region by two-
stage PCR site-directed mutagenesis. As well, a HindllI restriction site was added at the 3’-end
of the stop codon to be used for confirmation of the intended mutation with the following
primers:
HeNOSoxCamF 5 CATGGGCACGGTGATGGCGTAAGCTTTGAAGGCGACAATCCTGT
ATGGCTCC 3’
HeNOSoxCamR 5> GGAGCCATACAGGATTGTCGCCTTCAAAGCTTACGCCATCACCG
TGCCCATG 3’
Hindlll digestion of a candidate vector generated an 8.8 kb and a 2.2 kb fragment which

confirmed the presence of the intended mutation.

15



2.2.6 pCWori-hiNOSoxyCaM

The expression vector for human A70 iINOS oxygenase domain with the CaM-binding
region (hiNOSoxyCaM), pCWori-hiNOSoxyCaM, was also constructed by two-stage PCR
site-directed mutagenesis. Full-length human A70 iNOS in an ampicillin resistant pCWori
vector was taken and a stop codon and a HindlIlI restriction site were introduced downstream of
CaM-binding region. The forward and reverse primers used for the mutagenesis were:
HiINOSoxCamF 5° GACAATGGCGTCCCGAGTCTGAAGCTTCATCCTCTTTGCGACAG
AGACAG 3’
HiINOSoxCamR 5 CTGTCTCTGTCGCAAAGAGGATGAAGCTTCAGACTCGGGACGCC
ATTGTC 3
The success of the mutagenesis was confirmed by Hindlll digestion. The digestion resulted in a
1.8-kb and a 6.4-kb fragment, as expected.
2.2.7 phnNOS

pDS-78 vector containing the full-length human nNOS (hnNOS) coding region was
prepared by one-step sequence- and ligation-independent cloning (SLIC) method (Jeong et al.,
2012). This method involved PCR amplification of the full-length human nNOS. The primers
used were:

HNfullfor 5> CTTGTATTTCCAGGGCCATATGGAGGATCACATGTTCGGTGTTCAGC 3’
HNfullrev 5> CAGCAGCTTACGATCTTCTTCCATATTAGGAGCTGAAAACCTCATCGG
TGTCT 3

The forward and reverse primers used were designed so that regions homologous to Ndel-
cleaved vector ends are incorporated to the ends of the PCR product. Afterwards, the PCR
product and cleaved vector were mixed at an insert-to-vector ratio of 2:1. One also added, to
the mixture, T4 polymerase which has 3’ to 5° exonuclease activity and creates 5 overhangs,
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and incubated for 3.5 minutes at room temperature. This mixture was then used in bacterial
transformation by heat shock in which DNA gaps would be repaired and the cloning would be
completed.
2.2.8 pheNOS

The full-length human eNOS (heNOS) was cloned into pDS-78. Initially, the full-
length human eNOS coding region was PCR amplified with the following primers:
Hefullfor 5> CTTGTATTTCCATATGGGCAACTTGAAGAGCGTGGCCCAGGAG 3
HefullrevEcoRI 5> GCGGAATTCTCAGGGGCTGTTGGTGTCTGAGCCGGG 3’
While an Ndel site was already present in the PCR product amplified, the reverse primer in the
PCR had an EcoRl site to add to the 5’ end. The PCR product as well as the vector, pDS-78,
were then digested with Ndel and EcoRI, and were mixed in a ligation reaction. Subsequent
bacterial transformation by heat shock was performed. This resulted in the full-length human
eNOS coding region to be in the kanamycin resistant pDS-78 vector. Also, the human eNOS
would be hexahistidine-tagged at its N-terminal end, when expressed in E. coli cells.
2.2.9 phiNOS

phiNOS, full-length human A70 iINOS (hiNOS) in pDS-78, was made digestion and
ligation procedures. For its cloning, the full-length human A70 iNOS coding region was
isolated from ampicillin resistant pCWOri vector by double digestion with Ndel and HindllI
restriction enzymes. The region of interest was cut out such that its N-terminal hexahistidine
tag from pCWOri vector was retained. Subsequently, it was inserted into a pDS-78 vector. This

allowed the human A70 iNOS coding region to be in the kanamycin resistant pET28a vector.
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2.3 Results

2.3.1 Expression Vectors for Human NOS Oxygenase Domains without CaM-binding
region

Digestion of phnNOSox with Ndel and Hindlll resulted in a 2.2-kb fragment which
was the human nNOS oxygenase domain without the CaM-binding region and a 5.3-kb
fragment, the pDS-78 vector. As well, complete sequencing of the oxygenase domain verified
its subcloning without any mutations. From this result, it could be confirmed that the human
NNOS oxygenase domain was successfully inserted into pDS-78 vector (Figure 2.1). (please

refer to Appendix for vector sequences)
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(7313) HindIII

phnNOSox

7481 bp

(5135) Ndel

Figure 2.1 Vector map of phnNOSox coding human nNOS oxygenase domain without
CaM-binding region. This figure is showing features present in the phnNOSox vector, such as
the kanamycin resistant gene and lacl gene. It is also showing restriction enzyme sites that one
used for subcloning of human nNOS oxygenase domain into pDS-78 vector.
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The molecular cloning of human eNOS oxygenase domain without the CaM-binding region
was verified by double digestion with Ndel and Hindlll as well. The double digestion
generated the 1.5-kb insert and 5.3-kb vector. The insert was also fully confirmed by
sequencing. (Figure 2.2)

(6632) HindIII

(5135) Ndel ' pheNOSox

6800 bp

Figure 2.2 Vector map of pheNOSox coding human eNOS oxygenase domain without
CaM-binding region. The insert was subcloned into kanamycin resistant pDS-78 vector at
Ndel and Hindlll sites, which are shown in this figure. Accordingly, N-terminal histidine tag
and a TEV protease site was added to the insert.
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Digestion of pCWori-hiNOSox with Hindlll did not show a fragment of 1.9 kb which
confirmed the removal of the reductase domain with the CaM-binding region and relegation of
the vector. Also, the removal was confirmed by sequencing. However, the DNA sequences 1 —
165 and 1177 — 1206 were not examined and can be sequenced with primers pCWOri-fr and

1000iNOSTr. (please refer to the Appendix for DNA sequences)

Ndel (358)

‘aCI pfomOter

/

6)" /*I/‘s

pCWori-hiNOSox
6290 bp

HindIII (1699)

Figure 2.3 Vector map of pCWori-hiNOSox coding human A70 iNOS oxygenase domain
without CaM-binding region. In pCWori-hiNOSox, human A70 iNOS oxygenase domain is
in a pCWori vector. The domain in this vector is histidine-tagged at its N-terminus and does
not contain a TEV protease cleavage site between the domain and the tag. This vector has an
ampicillin resistance gene.
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2.3.2 Expression Vectors for Human NOS Oxygenase Domains with CaM-binding region
For phnNOSoxyCaM, the presence of a mutation could be recognized by digestion of
the vector with EcoRI. The digestion generated two fragments of 2.3kb and 7.6 kb. The insert

was fully sequenced and a mutation at G726W was found.

(9670) EcoRI

0

<7 terminator

phnNOSoxyCaM
9844 bp

(7403) EcoRI —

7.
Y Site

|

lac operator

Figure 2.4 Vector map of phnNOSoxyCaM coding human nNOS oxygenase domain with
CaM-binding region. A stop codon and an EcoRI restriction site were introduced to phnNOS
for expression of human nNOS oxygenase domain with CaM-binding region. Accordingly, it
contains features present in phnNOS, such as N-terminal histidine tag, TEV protease site, and
the kanamycin resistance gene, but protein translation of the nNOS would stop just
downstream of the CaM-binding region.
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Digestion of pheNOSoxyCaM with Hindlll produced a 2.1-kb and a 6.8-kb fragment. This
result demonstrated that the intended mutation, the addition of a stop codon and a Hindl I site,

occurred successfully. The insert was also verified by sequencing where no mutation was

found.

(8755) HindIII

U

17 terminator

pheNOSoxyCaM

(6679) HindIII 8923 bp

(5134) Ndel

Figure 2.5 Vector map of pheNOSoxyCaM coding human eNOS oxygenase domain with
CaM-binding region. Human eNOS oxygenase domain with CaM-binding region is in the
kanamycin resistant pDS-78 vector. It was created by addition of a stop codon and a Hindlll
site downstream to CaM-binding region in full-length human eNOS.
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For pCWori-hiNOSoxyCaM, the vector was digested with Hindlll. As a result, a 1.8-kb and a
6.4-kb fragment were seen and the intended mutation could be identified by sequencing. From
these results, it could be confirmed that the vector was mutated as planned. Most part of the
oxygenase domain with CaM-binding region was sequenced except the initial part (1 — 165)

that needs to be sequenced with primer pCWOri-fr.

‘NdeI (358)

— HindIII (1784)

pCWori-hiNOSoxyCaM
8225 bp

~. Y
~~_ AmpR prof\"o‘e
~

4000

HindIII (3634)

Figure 2.6 Vector map of phiNOSoxyCaM coding human A70iNOS oxygenase domain
with CaM-binding region. Similarly to pCWori-hiNOSox (Figure 2.3), the human A70 iNOS
oxygenase domain with CaM-binding region is present in a pCWori vector. Accordingly, the
vector includes an ampicillin resistance gene. The oxygenase domain has an N-terminal
hexahistidine tag but a TEV protease site is absent in between. For its construction, full-length
human A70 iNOS in pCWori was mutated such that a stop codon and a Hindlll are present
downstream to CaM-binding region.
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2.3.3 Expression Vectors for Human NOS Isoforms

The insertion of full-length human nNOS was confirmed by single digestions with
Bglll and Hindlll. The expected band patterns were seen and its vector map is shown in Figure
2.7. The insert was confirmed by sequencing except DNA sequences 2392 — 2562 that needs to
be sequenced by the primer hnNOSfr2600. Sequencing results showed that in comparison to
UniProt sequence, mutations have occurred at E583Q, G726W, and G1355R. Nonetheless,
mutation E583Q was questionable since it was not seen in the sequencing result for

phnNOSoxyCaM whose original vector was phnNOS.
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HIndIII (164)
Baglll (465)

HindIIl (919)

Bglll (2366)
HINdIIT (2350)

Bglll (4877)

Figure 2.7 Vector map of phnNOS coding human full-length nNOS. The full-length human
nNOS was inserted without the use of restriction enzymes through the one-step sequence- and
ligation-independent cloning method into kanamycin resistant pDS-78 vector. The cloning into
pDS-78 added an N-terminal hexahistine tag to the insert and a TEV protease site between the
tag and the insert. This vector map is showing restriction enzyme sites used for confirmation of
presence of the insert.

The vector map of pheNOS is shown in Figure 2.8. Single digestion with Ncol and double
digestion with Ndel and EcoRlI verified successful molecular cloning of the full-length human
eNOS in pDS-78. Ncol digestion produced a 3.4-kb and a 5.5-kb fragment, while double

digestion with Ndel and EcoRI yielded two fragments with sizes of 3.6 kb and 5.4 kb, as
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expected. Sequencing of pheNOS also confirmed the presence of the holoenzyme in the vector.

DNA sequences 1375 — 1524 just need to be sequenced by primer heNOS1280fr.

(8752) EcoRI
(8488) Ncol

(5134) Ndel ‘
(5068) Ncol

Figure 2.8 Vector map of pheNOS coding human full-length eNOS. This vector holds the
full-length human eNOS in pDS-78. For its construction, the human eNOS was cloned into
pDS-78 at Ndel and EcoRI sites. Upon insertion into pDS-78, same features, N-terminal
histidine tag and a TEV protease site, were added to eNOS, as in phnNOS (Figure 2.7). This
vector is kanamycin resistant. The insertion was also verified by digestion with Ncol.
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phiNOS vector was digested with Ndel and Hindlll, restriction enzymes for confirmation of
the presence of the insert in the vector. Upon the double digestion, one was able to see the 3.3-
kb insert and 5.3-kb vector (Figure 2.9). The presence of the insert was also verified by
sequencing with primers 505iINOSfr and 3496iNOSfr, but a thorough sequencing of the whole

insert was not performed.

(8411) HindIII
|

lact promoter
.»»ll ’

4000

(5135) Ndel

Figure 2.9 Vector map of phiNOS coding human A70iNOS. Human A70iNOS was
subcloned into kanamycin resistant pDS-78. As a result, same features, as in phnNOS (Figure
2.7) were added to human A70iNOS. There is an additional hexahistidine tag at the N-terminus
of hiNOS, which was cut out with hiNOS from its previous vector.
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Table 2.1 Summary table of human NOS constructs made.

QJlame of NOS Form MY vector - Promoter Prg'itztte;e/tse Seqagrﬁmg
phnNOSox NNOSox p511  pDS-78 T7 Present Complete
pheNOSox eNOSox p513  pDS-78 T7 Present Complete
ﬁlivgggx AT0 INOSox p508  pCWori tac Absent Incomplete
phnNOSoxyCaM nNOSoxyCaM  p525  pDS-78 T7 Present Complete
pheNOSoxyCaM eNOSoxyCaM  p526  pDS-78 T7 Present Complete
hiNFg:SVcY;;iCEaM iNOS%Z(?/CaM p524  pCWori tac Absent Incomplete
phnNOS nNOS p522  pDS-78 T7 Present Incomplete
pheNOS eNOS p523  pDS-78 T7 Present Incomplete
phiNOS A70INOS p510  pDS-78 T7 Present Incomplete

Constructs in pDS-78 vector are kanamycin resistant while those in pCWori vector are
ampicillin resistant.

2.4 Discussion

Upon constructions of expression vectors for various forms of human NOS, different
molecular cloning methods could be examined. Human NOSox constructs, phnNOSox,
pheNOSox, and phiNOSox, were created by the digestion and ligation method. This method
was useful in that restriction enzymes are known to be very active and specific for generation
of sticky ends. However, compared to the SLIC method, the method can take longer time with
both digestion and ligation reactions, since the SLIC method does not involve a ligation
reaction that can take overnight. In addition, for phnNOSox and pheNOSox, their cloning
method was prone to mutation, since the inserts were PCR amplified with addition of flanking

restriction enzyme sites.
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For human NOSoxyCaM constructs, two-stage PCR site-directed mutagenesis was used
for introduction of stop codons downstream to the CaM-binding regions. An advantage of this
method is that it is more efficient than the original PCR site-directed mutagenesis due to its
separate forward and reverse primer PCR reactions. Although it is an additional step, upon
separate single-primer reactions, there is no competition to primers for annealing sites (Wang
& Malcolm, 1999). Yet, it is possible to introduce unintended mutations with this method, as
the whole plasmid was PCR amplified.

Another molecular cloning method that was employed was the SLIC method for sub-
cloning of the full-length nNNOS into pDS-78. It was advantageous as the ligation step was
omitted and instead, the vector and the insert were incubated with T4 DNA polymerase for 3.5
minutes (Jeong et al., 2012). However, this method also suffers from the disadvantage that
unintended mutations can occur upon PCR amplification of the insert.

Analysis of sequencing results revealed that cloning methods involving PCR
amplification introduced unintended mutations in the inserts. In heNOSoxyCaM, ATG was
deleted by which the following codon was shifted to its position. This resulted in a mutation
from a methionine to an alanine at amino acid position 514. This amino acid position was
found to be the last amino acid in heNOSoxyCaM and to be not within any of the binding sites.
However, a crystal structure that includes the amino acid position was not available.
Accordingly, it was suggested that this mutation may not be a significant mutation that would

interfere with enzyme activity.
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Table 2.2 Mutation Table

NOS form DNA position Mutation Amino acid Amino acid

change position
hnNOSoxyCaM 2242 GoT Gly — Trp 726
heNOSoxyCaM 1606 — 1608 deletion of ATG Met — Ala 514
hnNOS 1813 G—C Glu — GIn 583
2242 G—-T Gly — Trp 726
1567 G—A Gly — Arg 1355

In hnNOS, a guanine was mutated to a cytosine at DNA position 1813. This changed a
glutamate to a glutamine at amino acid position 583. It was a mutation from a negatively
charged to a neutral amino acid. Crystal structure of human nNOS oxygenase domain (PDB
4D1N) showed that the amino acid position is within a B-sheet and is distant from the binding
sites (Figure 2.10 (b)). An nNOS form that could be related to this mutation was nNOS2 which
is a splice variant of NNOS. nNOS2 having a deletion of residues 509 — 613 showed to have no
nNOS activity but an opposing pharmacological role to wild-type nNOS (Iwasaki et al., 1999;
Kolesnikov et al., 1997). This suggested that our mutant may exhibit features similar to those
in nNOS2.

A common mutation was seen in both hnNOSoxyCaM and hnNOS at DNA position
2242. This made sense since construction of phnNOSoxyCaM involved introduction of a stop
codon in phnNOS. This mutation changed the codon for glycine to a codon for tryptophan at
amino acid position 726. This amino acid position was within none of the binding sites. Also,
no structural data related to the mutation could be found.

The third mutation that was seen in hnNOS was a mutation from a guanine to an
adenine at DNA position 1567. In terms of amino acids, it was a mutation from glycine to
arginine at amino acid position 1355. This position was located to be within the NADPH-

binding region in the reductase domain. The position was further examined in the crystal
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structure of rat nNOS reductase domain (PDB 1TLL) since crystal structure of human form
was not available. G1355 in hnNOS was identified to be equivalent to G1350 in the crystal
structure of rat nNOS. Crystal structure revealed that the amino acid position is between the
NADPH- and FAD-binding regions and is in the region that is responsible for hydride transfer
from NADPH to FAD (Figure 2.10 (c)) (Garcin et al., 2004). Also, being a mutation from a
small hydrophobic residue to a larger positively charged residue, it suggested that the mutation

may interfere with NOS activity and may be necessary to revert it.
M514A

N — L-argHeme BH, — CaM —l C

ESSST i726W GITSR

CaM i FMN FAD NADPH — C

N — L-argHeme BH,

Figure 2.10 (a) NOS structures indicating mutation sites in heNOSoxyCaM (top) and
hnNOS (bottom) (b) Crystal structure of human nNOS oxygenase domain (PDB 4D1N)
showing E583 and cofactor binding sites (c) Crystal structure of rat nNOS reductase
domain (PDB 1TLL) showing G1350 with NADPH- and FAD-binding sites (a) is showing
the mutation sites that occurred in heNOSoxyCaM and hnNOS by PCR amplification of the
inserts. In (b), cofactor binding sites in the oxygenase domain are shown with E583, which is
not in close proximity to the binding sites. During the molecular cloning of phnNOS, E583 was
mutated to a glutamine. (c) showed that G1350, equivalent to G1355 in hnNOS, is present
between the NADPH- and FAD-binding sites. In phnNOS, G1355 was unintentionally mutated
to an arginine.
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Chapter 3
Investigation of Expression and Purification of Human NOS

Oxygenase Domains

3.1 Introduction

The oxygenase domain is the catalytic domain in NOS that contains the active site. It
holds the binding sites for a heme, BH,4, and L-arginine, and carries out the conversion of L-
arginine into L-citrulline and NO. Previous studies have demonstrated that rat nNOS
oxygenase domain expressed in E. coli was able to form binding sites as in the holoenzyme
(McMillan & Masters, 1995). As well, in another study by Rafferty et al., 1999, a mouse iINOS
oxygenase domain was expressed and purified by a simpler procedure. The study also showed
that the domain forms a stable dimer. For these reasons, expression and purification of the
oxygenase domains were first performed.

Expressions of human nNOS and eNOS oxygenase domains without the CaM-binding
regions that are in pDS-78 were attempted at different temperatures for investigation of optimal
expression temperatures. Then, small-scale purifications of the domains were carried out using
nickel affinity columns. Human A70 iNOS oxygenase domain without the CaM-binding region
that is in a pCWori vector was expressed and purified as previously described (Spratt, 2008).
Lastly, human nNOS oxygenase domain with the CaM-binding region in pDS-78 was
expressed. Purification of hnNOSoxyCaM was done using a nickel affinity column and then
with a glutathione column. Since a CaM-binding region is present in hnNOSoxyCaM, GST-
TEV-CaM was added to hnNOSoxyCaM obtained from nickel affinity purification. One then

applied the protein mixture to the glutathione column in which the GST portion would bind to
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the glutathione column and CaM portion would bind hnNOSoxyCaM for its further

purification.
3.2 Methods

3.2.1 Expression of hnNOSox and heNOSox using pET-based vector

Initially, E. coli BL21 (DE3) was transformed with phnNOSox for expression of
hnNOSox. For heNOSox, E. coli BL21 (DE3) transformation was performed with pheNOSox.
Then, one inoculated a 2-mL Terrific Broth (TB) media containing kanamycin with a colony of
transformants of phnNOSox or pheNOSox, and allowed cell growth at 37 °C, 225 rpm
overnight. Then, 0.3 mL of the overnight cell culture was added to 30 mL of TB media
containing kanamycin and it was incubated at 37 °C, 225 rpm. When the optical density at 600
nm reached 0.5, protein expression was induced by adding Isopropyl B-D-1-
thiogalactopyranoside (IPTG, 500 uM). Protein induction occurred for 18 — 24 hours at three
different temperatures, which were 20 °C, 25 °C, and 37 °C. After protein induction, the cell
culture was centrifuged at 6 000 rpm for 5 minutes. His binding buffer (20 mM sodium
phosphate, 500 mM NaCl, 20 mM imidazole, pH 7.4) was used for cell resuspension. Then, 0.2
mg/mL lysozyme, 1 mM MgCl;, 1 mM PMSF, 3.5 ng/mL E64, 2 pg/mL aprotinin, 0.6 pg/mL
pepstatin, and 4 pg/mL leupeptin were added and the samples were incubated on ice for 30
minutes. Cells were lysed by sonication and the cell lysate was centrifuged at 13 000 rpm, 4 °C
for 10 minutes.
3.2.2 Purification of hnNOSox and heNOSox

Because of the small sample size, His SpinTrap™ column (GE Healthcare) was used
and the purification carried out as instructed by the manufacturer. The column was first

equilibrated with 600 pL of binding buffer, and the eluate was collected by centrifugation at
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100 x g for 30 s, which was done at the end of every purification step to collect the eluate.
Supernatant samples were applied, and the column was washed with 600 pL of His binding
buffer. The protein was eluted twice with 200 pL of His elution buffer (20 mM sodium
phosphate, 500 mM NaCl, 500 mM imidazole, pH 7.4).
3.2.3 hiNOSox Expression using pCWori-based vector
At first, E. coli BL21 (DE3) cells were electroporated with pCWori-hiNOSox for

bacterial transformation and were plated on solid Luria-Bertani (LB) broth containing
ampicillin. Then, an isolated colony was selected for inoculation of 20 mL of TB media
containing ampicillin. The cell culture was incubated at 37 °C, 225 rpm overnight and 5 mL of
the overnight cell culture was added to 500 mL of TB media. The 500-mL cell culture was
cultured at 37 °C, 225 rpm until it reached an optical density at 600 nm of 1.0. For protein
induction, IPTG (500 uM), trace metals ((9.6 mg/L FeSO4+7H,0, 2.4 mg/L MnSO4<H,0, 2.4
mg/L AlCI3+6H,0, 1.0 mg/L CoCl,*6H,0, 0.5 mg/L ZnSO4*7H,0, 2.4 mg/L Na;MoO4+2H,0,
0.1 mg/L CuCl,*2H,0, and 0.5 mg/L H3BO3), 6-aminolevulinic acid (3-ALA, 400 uM), and 15
pL of 45 mg/mL chloramphenicol were added to the cell culture which was then incubated at
20 °C, 225 rpm for 40 hours. Cells were collected by centrifugation, and were resuspended in
lysis buffer (40 mM TrisHCI, pH 7.5, 10% glycerol, 150 mM NaCl, 10 uM H4B, 3 mM
ascorbic acid, 1 mM PMSF, 3.5 ug/mL E64, 2 ug/mL aprotinin, 0.6 ug/mL pepstatin, and 4
ug/mL leupeptin). Cell lysis was done by homogenization and the lysate was centrifuged at 20
000 rpm, 4 °C for 30 minutes.
3.2.4 hiNOSox Purification

To the sample supernatant, ammonium sulfate was added to a final concentration of 35%

and the sample was stirred at 4 °C for 45 minutes. Afterwards, the sample was centrifuged at
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20 000 rpm, 4 °C for 30 minutes, and the supernatant was collected. Ammonium sulfate was
added to the supernatant to a final concentration of 55%. Again, the sample with ammonium
sulfate was stirred for 45 minutes at 4 °C, and then spun at 20 000 rpm, 4 °C for 30 minutes.
The supernatant was decanted and the pellet was resuspended in ~15 mL of pellet buffer (40
mM TrisHCI, pH 7.5, 10% glycerol, and 250 mM NacCl).

For hiNOSox purification, Ni**-chelating resin with a column volume of 10 mL was
equilibrated with 5 column volumes of pellet buffer and the 15 mL of pellet sample was
applied to the column. The column was washed with 10 column volumes of pellet buffer and
the protein was eluted with 3 column volumes of pellet buffer containing 200 mM imidazole
and collected as in 2-mL fractions. Then, elution fractions with heme absorbance peaks
between 700 nm and 300 nm were pooled. The pooled samples were transferred to a dialysis
bag with a MWCO 6 000 — 8 000. This dialysis bag was placed in 1 L of Dialysis buffer 1 (50
mM TrisHCI, pH 7.5, 10% glycerol, 250 mM NaCl, 1 mM DTT, 4 uM H4B, 3 mM ascorbic
acid) overnight at 4 °C. Then, the sample was dialysed in 1 L of Dialysis buffer 1 containing
100 mM NaCl at 4 °C overnight. The heme absorbance peak of the final sample was monitored
between 700 nm and 300 nm.

3.2.5 hnNOSoxyCaM Expression and Purification

For expression of hnNOSoxyCaM, transformation of E. coli BL21 (DE3) was
performed with the phnNOSoxyCaM plasmid. 20 mL of LB media containing kanamycin was
inoculated with a colony of the transformants and incubated at 37 °C, 225 rpm overnight. 10
mL of the overnight starter culture was then used for inoculation of 1 L of TB media
containing kanamycin. The cell culture was grown at 37 °C, 225 rpm until an optical density at

600 nm of 1.1 was reached. Protein expression was induced by addition of IPTG (500 uM),
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and with it, 5-ALA (400 uM), a heme precursor, and trace metals were also added. Induction
conditions were 20 °C, 225 rpm and protein expression was allowed for 40 hours. A 30 mL
sample of cell culture was centrifuged at 6 000 rpm for 5 minutes. The rest of the cells were
harvested by centrifugation at 6 000 rpm for 10 minutes and the cell pellets were then flash
frozen on dry ice and stored at -80 °C.

The first step for purification of hnNOSoxyCaM involved the use of His SpinTrap™
column (GE Healthcare). The protocol described by the manufacturer was followed with
several modifications. Initially, the cell pellet from 30 mL of cell culture was resuspended in
His binding buffer (20 mM sodium phosphate, 500 mM NaCl, 20 mM imidazole, pH 7.4), and
lysozyme (0.2 mg/mL), MgCl; (1 mM), and PMSF (1 mM) were added to the cell sample. It
was left on ice for 30 minutes and then sonicated. The sample was then centrifuged at 13 000
rpm for 10 minutes at 4 °C. The column was first equilibrated with His binding buffer and then
centrifuged at 100 x g for 30 seconds. Afterwards, the cell supernatant was applied to column
which was then followed by centrifugation in a similar manner. Since the maximum volume
the column can hold was 600 uL, sample application was repeated several times. The column
was washed with 600 pL of His binding buffer and centrifuged. Lastly, protein was eluted by
centrifugation using 200 uL of His elution buffer (20 mM sodium phosphate, 500 mM NacCl,
500 mM imidazole, pH 7.4). Addition of 200 pL of His elution buffer was repeated once more
for a thorough elution of the protein.

As a second step for protein purification, purification of hnNOSoxyCaM, that was
eluted from His SpinTrap™ column, was attempted with GST SpinTrap™ column (GE
Healthcare) and GST-TEV-CaM. Purification was performed as described by the manufacturer

along with a few modifications. GST-TEV-CaM was added to hnNOSoxyCaM sample so that
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hnNOSoxyCaM-to-GST-TEV-CaM ratio would be 1:1. Also, CaCl, (5 mM) was added to the
protein sample. GST SpinTrap™ column was prepared similarly to His SpinTrap™ column.
The column was equilibrated with 600 uL of GST binding buffer (10 mM Na;HPO,, 140 mM
NaCl, 2.7 mM KCI, 1.8 mM KH,PO,, pH 7.4) and then centrifuged at 100 x g for 30 seconds.
For each sample application, one added the sample to the column and incubated on ice for 5
minutes in order to allow optimal protein binding to the resin. Next, 200 uL of GST elution
buffer (50 mM TrisHCI, 20 mM glutathione, pH 8.0) was added and centrifuged for protein

elution. The last elution step was repeated once more.
3.3 Results

3.3.1 hnNOSox and heNOSox Expression at Different Temperatures

Upon expression and purification of hnNOSox and heNOSox, results showed that one
can obtain the proteins in higher yields at lower expression temperatures. At expression
temperature of 37 °C, hnNOSox (amino acids 1 — 724), whose molecular weight is 83 kDa,
appeared to not have expressed, as one could not observe a protein band around 83 kDa in the
elution lanes (Figure 3.1., (a), lanes 7 — 8 ). The elution lanes are similar to the control which
was obtained with pDS-78 (Figure 3.1, (d), lanes 8 — 9). In contrast, a protein band with the
expected molecular weight was seen for hnNOSox that was expressed at 25 °C (Figure 3.1, (b),
indicated in red box). The band for hnNOSox seemed to intensify at a lower expression
temperature of 20 °C (Figure 3.1, (c), indicated in a red box). The cell sample with the vector,
pDS-78, that went through the same purification steps as hnNOSox did not produce such
protein band, suggesting that hnNOSox expression occurred at 25 °C and at 20 °C in Figure 3.1

(b) and (c).
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Figure 3.1 7.5% SDS-PAGEs of hnNOSox purifications with expression temperatures at
37 °C (a), 25 °C (b), and 20 °C (c) and of same treatment of cell sample with pDS-78
(control) and expression temperature at 20 °C (d). Cell samples that were subjected to
different expression temperatures were applied to nickel affinity columns for hnNOSox
purification. Cell sample with pDS-78 which was solely the vector without the hnNOSox insert
was treated in the same manner as in hnNOSox purification for comparison. For (a), Lane 1 —
cell lysate; Lane 2 — cell lysate pellet; Lane 3 — cell lysate supernatant; Lanes 4 — 5 —
flowthrough; Lane 6 — wash; Lanes 7 — 8 — elutions 1 & 2. For (b), (c), and (d), Lane 1 — cell
lysate; Lane 2 — cell lysate pellet; Lane 3 — cell lysate supernatant; Lanes 4 — 6 — flowthrough;
Lane 7 — wash; Lanes 8 — 9 —elutions 1 & 2.

Similar results to hnNOSox were seen with expression and purification of heNOSox
(amino acids 1 — 490). heNOSox with a molecular weight of 58 kDa could not be seen at

expression temperature of 37 °C (Figure 3.2, (a), lanes 7 — 8). The elution lanes were observed
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to be similar to those of the control. While it was hard to analyze the results at an expression
temperature of 25 °C, heNOSox appeared to be visible in the results from expression

temperature at 20 °C (Figure 3.2, (c), indicated in a red box). Such intense protein band of 58

kDa could not be seen in the purification with pDS-78 (Figure 3.2, (d), lanes 8 —9).

Figure 3.2 7.5% SDS-PAGEs of heNOSox purifications with expression temperatures at
37 °C (a), 25 °C (b), and 20 °C (c) and of same treatment of cell sample with pDS-78
(control) and expression temperature at 20 °C (d). Cell samples of heNOSox and pDS-78
were purified in the same manner as with hnNOSox (Figure 3.1). For (a), Lane 1 — cell lysate;
Lane 2 — cell lysate pellet; Lane 3 — cell lysate supernatant; Lanes 4 — 5 — flowthrough; Lane 6
—wash; Lanes 7 — 8 — elutions 1 & 2. For (b), (c), and (d), Lane 1 — cell lysate; Lane 2 — cell
lysate pellet; Lane 3 — cell lysate supernatant; Lanes 4 — 6 — flowthrough; Lane 7 — wash;
Lanes 8 —9 —elutions 1 & 2.
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3.3.2 hiNOSox Expression and Purification

Purification results for hiNOSox (amino acids 71 — 508) at different expression
temperatures are shown in Figure 3.3. hiNOSox, a protein with a molecular weight of 51 kDa,
appeared to have expressed as one could identify protein bands with the right size in the elution
lanes (lanes 14 - 16). However, lane 14 which appeared to have larger amount of hiNOSox
showed to contain other contaminating protein, while lanes 15 — 16 showed a clean protein
sample of hiNOSox. The fraction in lane 14 was pooled for dialysis as the highest heme
absorbance peak was observed with the fraction (results not shown). Subsequently, similar
protein pattern was seen in the dialysis supernatant (lane 17). Heme absorbance peaks for

fractions in lane 15 and 16 were also monitored. However, their heme absorbances were lower

than that of lane 14.
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Figure 3.3 7.5% SDS-PAGE of hiNOSox purification.

Purification of hiNOSox involved precipitation by addition of ammonium sulfate and
purification with a nickel affinity column. Lane 1 — cell lysate before protein induction; Lane 2
— cell lysate after 40 hours of induction; Lane 3 — cell lysate supernatant; Lane 4 — supernatant
after 35% (NH,),SO, precipitation; Lane 5 — supernatant after 55% (NH,4),SO, precipitation;
Lane 6 — resuspended pellet after 55% (NH,4),SO, precipitation; Lane 7 — flowthrough eluted
from nickel affinity column; Lane 8 — wash; Lanes 9 — 16 — elutions 1 — 8; Lane 17 —
supernatant after dialysis; Lane 18 — pellet after dialysis.
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3.3.3 hnNOSoxyCaM Expression and Purification

In the results from purification of hnNOSoxyCaM (amino acids 1 — 755) with a nickel
affinity column, hnNOSoxyCaM could be seen in the elution lanes whose molecular weight is
84 kDa (Figure 3.3, (a), lanes 7 — 8, indicated in red box). However, one also observed an
intense unknown protein band of approximately 30 kDa in the elution lanes that seems to be
present in large amounts. Upon purification with a glutathione column, protein bands for
hnNOSoxyCaM (84 kDa) and GST-TEV-CaM (44 kDa) were hardly seen in the elution lanes
(Figure 3.3, (b), lanes 4 — 5). GST-TEV-CaM was added in order to obtain a purer sample of
hnNOSoxyCaM, as GST-TEV-CaM is able to bind to both the glutathione column and CaM-
binding region in hnNOSoxyCaM. The unknown protein of 30 kDa was again found in the

elution fractions from the glutathione column.
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Figure 3.4 7.5% SDS-PAGE results for hnNOSoxyCaM purifications with nickel affinity
column (a) and subsequent glutathione column (b). Initially, hnNOSoxyCaM was purified
with a nickel affinity column and then, GST-TEV-CaM was added to the elution sample which
was applied to a glutathione column. (a) Lane 1 — cell lysate; Lane 2 — cell lysate pellet; Lane
3 — cell lysate supernatant; Lanes 4 — 5 — flowthroughs 1 & 2; Lane 6 — wash; Lanes 7 — 8 —
elutions 1 & 2. (b) Lane 1 — elution sample from nickel affinity column with added GST-TEV-
CaM; Lanes 2 — 3 — flowthroughs; Lanes 4 — 5 — elutions 1 & 2.
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3.4 Discussion

hnNOSox and heNOSox expression at different temperatures, 20°C, 25 °C, and 37 °C
demonstrated that protein expression occurred best at 20 °C. This made sense since activities of
some proteases are known to reduce at low temperatures which would increase the resulting
amounts of proteins (Sahdev et al., 2008). As well, it was shown with protein purification that
the proteins can be purified by nickel affinity columns. However, other contaminating proteins
seemed to be present as well in the elution fractions. Protein purification may be improved by
protein precipitation with ammonium sulfate.

Expression and purification of hiNOSox was moderately successful. One was able to
acquire pure elution fractions of hiNOSox (Figre 3.2, lanes 15 — 16), although the amounts and
the heme absorbance peaks were low. However, an elution fraction with a high heme
absorbance peak (Figure 3.2, lane 14) was obtained. This indicated that the heme was present
in the active site as in the native enzyme, and with a purer protein sample, spectroscopic
studies of inhibitor binding may be carried out (Montgomery et al., 2010). Alternatively,
expression and purification of hiNOSoxyCaM may be attempted which may be further purified
by a glutathione column with GST-TEV-CaM.

In the experiment with hnNOSoxyCaM, expression and purification showed that the
purification procedure needs improvement. hnNOSoxyCaM could be purified by nickel affinity
purification. However, it was hard to observe purification with glutathione column. This might
have occurred because of the small sample volume of lysate used or due to the presence of the
unknown 30-kDa protein in large amounts that might have interfered with hnNOSoxyCaM
binding. In the future, a large-scale protein purification as well as ammonium sulfate

precipitation may be performed.
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Chapter 4
Preparation of GST-TEV-CaM and Optimization of Its Cleavage

Reaction by TEV Protease

4.1 Introduction

Glutathione S-transferase-tagged calmodulin or GST-TEV-CaM is a fusion protein of
glutathione-S-transferase and CaM. Glutathione S-transferase is a protein that can strongly
bind to glutathione. Due to its strong affinity, it is developed as an affinity tag for protein
purification (Harper & Speicher, 2011). CaM is a calcium-binding protein which, upon calcium
binding, undergoes a conformational change and can bind other proteins such as NOS. As such,
GST-TEV-CaM with two affinity motifs was made which could be used in NOS purification.
The CaM domain would be able to bind to the CaM-binding region of NOS, while GST can
bind to glutathione resins and this would allow an alternate method for purifying NOS. The
third feature in GST-TEV-CaM is the TEV protease cleavage site, ENLYFQG, that is present
between the CaM and GST domains (Nallamsetty et al., 2004). This site would allow removal
of the GST domain in sample of NOS and CaM in solution or during column purification.

In this study, GST-TEV-CaM would be useful in purification of various forms of
human NOS isozymes. It may be coexpressed with hiNOS and hiNOSoxyCaM since active
forms are only produced upon coexpression with CaM. GST-TEV-CaM can be used in
purification of human NOS forms with CaM-binding regions, such hnNOSoxyCaM and
heNOS. In this chapter, expression and purification of GST-TEV-CaM were performed, and

optimal reaction conditions for GST-TEV-CaM cleavage by TEV protease were explored.
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4.2 Methods

4.2.1 Expression and Purification of GST-TEV-CaM

For expression of GST-TEV-CaM, E. coli BL21 (DE3) was transformed with pGST-
TEV-CaM. Then, a single colony of the transformants was used for inoculation in 20 mL of
Super Broth (SB) media containing ampicillin. It was incubated for growth at 37 °C, 225 rpm
overnight. 1 L of SB media containing ampicillin was inoculated with 10 mL of overnight cell
culture, and cells were grown at 37 °C, 225 rpm. When an optical density at 600 nm of ~0.8
was reached, IPTG (500 puM) was added for GST-TEV-CaM expression. Protein was
expressed at 37 °C, 225 rpm for 4 hours, and cells were harvested by centrifugation.
Afterwards, cells were resuspended in GST binding buffer (10 mM Na;HPO,, 140 mM NacCl,
2.7 mM KCI, 1.8 mM KH,PO,, pH 7.4) and homogenized for cell lysis. The sample was then
centrifuged at 20 000 rpm at 4 °C for 30 minutes.

For GST-TEV-CaM purification, B-mercaptoethanol was added to supernatant sample
and to the buffers for final concentration of 10 mM. Then, the supernatant sample was applied
to GSTrap FF column (GE Healthcare) that has been equilibrated with GST binding buffer.
The purification was carried out at a flow rate of 0.3 mL/min for optimal protein binding. After
sample application, the column was washed with 5 column volumes of binding buffer, and
GST-TEV-CaM was eluted off with 10 column volumes of GST elution buffer (50 mM Tris-
HCI, 10 mM reduced glutathione, pH 8.0) in 1-mL fractions.

4.2.2 Cleavage Reaction of GST-TEV-CaM by TEV Protease

The reaction buffer consisted of 50 mM TrisHCI, pH 8.0, 0.5 mM EDTA, and 1 mM

DTT. For optimization of reaction conditions, protease-to-substrate ratio, temperature, and

reaction duration were varied. Protease-to-substrate ratios tested were 1:100, 1:50, and 1:10.
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These ratios were based on sample absorbances at 280 nm. TEV protease reactions were
attempted at room temperature and 4 °C for 30 minutes, 1 hour, 1 hour and 30 minutes, 2 hours,

and overnight.
4.3 Results

4.3.1 GST-TEV-CaM Expression and Purification

SDS-PAGE results of GST-TEV-CaM preparation revealed that production of GST-
TEV-CaM of 44kDa, occurred well. Large amount of it was seen in the flowthrough (Figure
4.1, lanes 1 — 5). Also, small amount of it was observed in the wash fractions (Figure 4.1, lanes
6 — 11). Lastly, one could notice that large amount of it was eluted in one fraction during

elution (Figure 4.1, lane 12).
1 2 3 4 5 6 7 8 9 kDa1011121314151617 kDa

Figure 4.1 15% SDS-PAGE of GST-TEV-CaM purification with glutathione column. This
figure shows the SDS-PAGE results of protein samples eluted in various stages of GST-TEV-
CaM purification. Lanes 1 — 5 — flowthroughs; Lanes 6 — 11 — wash; Lanes 12 — 17 — elutions.
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4.3.2 TEV reactions of GST-TEV-CaM in Different Reaction Conditions

In Figure 4.2, protein band around 45-kDa ladder represented GST-TEV-CaM whose
molecular weight is 44 kDa. TEV protease and cleaved GST appeared as one protein band as
they have similar molecular weights. The molecular weight of TEV protease is 27 kDa, while
that of GST is 26 kDa. The smallest protein that ran down the furthest was CaM which has a
molecular weight of 17 kDa. Sufficient cleavages of GST-TEV-CaM were mostly seen in TEV
reactions at ratio of 1:10 for both temperatures. In particular, TEV reactions at ratio of 1:10 at
room temperature showed to have little amounts of GST-TEV-CaM left. TEV reactions at ratio
of 1:10 at 4 °C also demonstrated high cleavage activity but not as much as those at room
temperature, and at 4 °C, the overnight reaction seemed to have most of GST-TEV-CaM

cleaved.
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Figure 4.2 15% SDS-PAGE of TEV protease reactions of GST-TEV-CaM at room
temperature (a) and at 4 °C (b). Cleavage reactions of GST-TEV-CaM by TEV protease
were performed at room temperature and at 4 “C with varying protease-to-substrate ratios and
durations. Lanes 1 — 3 ran undigested GST-TEV-CaM, TEV protease, and CaM, respectively,
as controls. Lanes 4 — 8 contained reactions with protease-to-substrate ratio of 1:100, while
lanes 9 — 12 had those of 1:50 and lanes 13 — 18 had those of 1:10. For each ratio, reaction with
the shortest time was added first and the one with the next shortest time was added to the next
right lane. Time durations tested were 30 minutes 1 hour, 1 hour 30 minutes, 2 hours, and

overnight.
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4.4 Discussion

From the results for GST-TEV-CaM expression and purification, it was shown that
GST-TEV-CaM could be expressed and purified by a glutathione column in large amounts.
Digestion results showed that reaction condition with protease-to-substrate ratio of 1:10 can
achieve cleavage of most GST-TEV-CaM in the sample. Reaction condition at ratio of 1:10
and 4 °C for 2 hours seemed to be favourable for cleavage of GST-TEV-CaM in the presence
of NOS. This is because TEV protease is a highly reactive protease which might also degrade
NOS in an overnight reaction. Reaction conditions at ratio of 1:10 at room temperature
appeared to be good but not in the presence of unstable proteins such as NOS.

Our result agreed well to studies done by Fang et al. (2007). Their results demonstrated
that with increasing concentration of TEV protease at 30 °C, the cleavage reaction reached a
plateau approximately at protease-to-substrate ratio of 1:20. Similar results could be seen in
our results where the cleavage reaction at protease-to-substrate ratio of 1:10 was most efficient
compared to those at 1:100 and 1:50 at both temperatures. In regards to reaction time, studies
by Fang et al. (2007) presented that although longer reaction time resulted in more protein
cleavage at 30 °C at ratio of 1:10, most of the cleavage reaction occurred in the first several
hours. Similarly in our results, almost all GST-TEV-CaM was observed to be cleaved in the
overnight reaction but reaction time of 2 hours also seemed to be enough for cleavage of most
of GST-TEV-CaM.

With TEV protease reactions at two different temperatures, room temperature and 4 °C,
results showed that although the protease was more active at room temperatures, it was still
able to cleave at 4 °C. This corresponded well to published results by Nallamsetty et al. (2004).

This study demonstrated that optimal temperature for TEV protease activity was 30 °C while

49



its activity decreased at low temperatures. These reaction conditions would allow cleavage
reaction by TEV protease of GST-TEV-CaM in purification of NOS which is an unstable

protein.
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Chapter 5

Future Work

Future work with the expression systems described in Chapter 1 will include production
of human forms of NOS isozymes and various oxygenase domains. As a next step for
hnNOSoxyCaM purification in Chapter 2, a large-scale expression and purification of
hnNOSoxyCaM with GST-TEV-CaM may be performed. Ammonium sulfate precipitation of
hnNOSoxyCaM will need to be carried out prior to column application for removal of
contaminating proteins which may interfere with hnNOSoxyCaM purification. Larger nickel
affinity and glutathione columns with greater binding capacities could be used for purification
of hnNOSoxyCaM in larger amounts. In a similar manner, expression and purification of
heNOSoxyCaM can be attempted. For production of hiNOS, the protein will need to be
coexpressed with GST-TEV-CaM, as iNOS expression was found to only work upon
coexpression with CaM (Spratt, 2008). The cell lysate from coexpression of hiNOS and GST-
TEV-CaM then could be directly applied to glutathione column without further addition of
GST-TEV-CaM.

Once a NOS holoenzyme or oxygenase domain has been purified in large scale, the
heme in the active site can be analyzed by ultraviolet-visible spectroscopy from which
information on the state of the heme iron can be obtained. Upon addition of NOS inhibitors,
the change in spectrum for the heme iron can be monitored and binding of inhibitors in the
active site can be examined (Montgomery et al., 2010).

NOS Inhibitor binding may also be studied by generation of NOS biosensors, similarly
to cytochrome P450 biosensors that are currently being developed. The purified NOSoxyCaM

protein may be immobilized to an electrode with the CaM-binding region and NOS oxygenase
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activity may be assayed by electron transfer from the electrode to the enzyme in the absence

and presence of various NOS inhibitors (Schneider & Clark, 2013).
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Appendix —Sequences and Sequence Analysis of VVarious Forms of
Human NOS Isozymes

phnNOSox — human nNOS oxidase domain without calmodulin-binding region in pDS-78
(pET28a with N-terminal HiSTEV tag)

Vector map
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Sequence details of hnNOSox

Pcil

Start (0) NdeI AfIIIT
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GGACTAAGCACCCCCGCGGCGTCTCGTCTCACCGGAGTAGGTCCGGCCTCTGTAGTAAGAACGCCAGTTGCCGGCCGGGAACCACCTGGACTCGATACTG
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Ser Ala Leu Glu Val Leu Arg Gly Ile Ala Ser Glu Thr His Val Val Leu Ile Leu Arg Gly Pro Glu Gly Phe Thr Thr His Leu Glu Thr Thr Phe -
T T T 105 T T 110 " T T 115 T T T 130 " T T 135 T T 130 T T

hnNOSfr1100
[CAAAGCCGTGGATCTGTCCC

CAGGTGATGGGACCCCCAAGACCATCCGGGTGACACAGCCCCTGGGTCCCCCCACCAAAGCCGTGGATCTGTCCCACCAGCCACCGGCCGGCAAAGAACA

t + } + t t t t t + t + } + } 500

1 1 . 1 X
T T T T T T T T T T T T

GTCCACTACCCTGGGGGTTCTGGTAGGCCCACTGTGTCGGGGACCCAGGGGGGTGGTTTCGGCACCTAGACAGGGTGGTCGGTGGCCGGCCGTTTCTTGT
Thr Gly Asp Gly Thr Pro Lys Thr Ile Arg Val Thr Gln Pro Leu Gly Pro Pro Thr Lys Ala Val Asp Leu Ser His Gln Pro Pro Ala Gly Lys Glu GlIn —
135 T T T—qags T T 145 T T T30 ! T T 355 T T =T T T ™ 165 T

Xmal
BtsI TspMI  Smal BbvCI

GCCCCTGGCAGTGGATGGGGCCTCGGGTCCCGGGAATGGGCCTCAGCATGCCTACGATGATGGGCAGGAGGCTGGCTCACTCCCCCATGCCAACGGCCTG
. 1 : 1 . ! . 1 " ! . 1 . 1 . 1 " ! . 1 600
T T T T T T T T T T T ) 0 T T T T T T T T

CGGGGACCGTCACCTACCCCGGAGCCCAGGGCCCTTACCCGGAGTCGTACGGATGCTACTACCCGTCCTCCGACCGAGTGAGGGGGTACGGTTGCCGGAC

Leu Ala Val Asp Gly Ala Ser Gly Pro Gly Asn Gly Pro GIn His Ala Tyr Asp Asp Gly GIn Glu Ala Gly Ser Leu Pro His Ala Asn Gly Leu —
—170 " T T 175 T T 180 T T 185 T T 190 " T T ™ ig5 T T ™300

Pro
T

GCCCCCAGGCCCCCAGGCCAGGACCCCGCGAAGAAAGCAACCAGAGTCAGCCTCCAAGGCAGAGGGGAGAACAATGAACTGCTCAAGGAGATAGAGCCTG
: 1 : ! . ! . ! : ! : 1 s ! f ! : ! : 1 200
T T T T T T T T T T T T T T 1 T t T t 1

CGGGGGTCCGGGGGTCCGGTCCTGGGGCGCTTCTTTCGTTGGTCTCAGTCGGAGGTTCCGTCTCCCCTCTTGTTACTTGACGAGTTCCTCTATCTCGGAC

Ala Pro Arg Pro Pro Gly GIn Asp Pro Ala Lys Lys Ala Thr Arg Val Ser Leu GIn Gly Arg Gly Glu Asn Asn Glu Leu Leu Lys Glu Ile Glu Pro —
T T T T T T T T e T T T o0 T T 555 T T T 530 T T

205 ! 210

BlpI Aarl

TGCTGAGCCTTCTCACCAGTGGGAGCAGAGGGGTCAAGGGAGGGGCACCTGCCAAGGCAGAGATGAAAGATATGGGAATCCAGGTGGACAGAGATTTGGA

} t } t } + t + t + t + t + } 800

L 1 . 1 1
T T T T T T T T T T T T

ACGACTCGGAAGAGTGGTCACCCTCGTCTCCCCAGTTCCCTCCCCGTGGACGGTTCCGTCTCTACTTTCTATACCCTTAGGTCCACCTGTCTCTAAACCT
Val Leu Ser Leu Leu Thr Ser Gly Ser Arg Gly Val Lys Gly Gly Ala Pro Ala Lys Ala Glu Met Lys Asp Met Gly Ile GIn Val Asp Arg Asp Leu Asp —
535 T T T5A07 T T a5 ' T T 550 T T T REET T T 560 T T T T
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hnNOSox (cont’d — 2)

PfIFI
AhdI NmeAIIl Tth111x

CGGCAAGTCACACAAACCTCTGCCCCTCGGCGTGGAGAACGACCGAGTCTTCAATGACCTATGGGGGAAGGGCAATGTGCCTGTCGTCCTCAACAACCCA

: } + } + } + } + } + } : } + ; : } + : 500

GCCGTTCAGTGTGTTTGGAGACGGGGAGCCGCACCTCTTGCTGGCTCAGAAGTTACTGGATACCCCCTTCCCGTTACACGGACAGCAGGAGTTGTTGGGT

Gly Lys Ser His Lys Pro Leu Pro Leu Gly Val Glu Asn Asp Arg Val Phe Asn Asp Leu Trp Gly Lys Gly Asn Val Pro Val Val Leu Asn Asn Pro —
T 539 T T 575 T T 580 ' T T g5 T T T T T g5 T T ™300

hnNOSfr1600
|ACAGTCCCCCACAAAGAATG
TATTCAGAGAAGGAGCAGCCCCCCACCTCAGGAAAACAGTCCCCCACAAAGAATGGCAGCCCCTCCAAGTGTCCACGCTTCCTCAAGGTCAAGAACTGGG

: } t } t } t } + } + } + } + + + | + + 1000

ATAAGTCTCTTCCTCGTCGGGGGGTGGAGTCCTTTTGTCAGGGGGTGTTTCTTACCGTCGGGGAGGTTCACAGGTGCGAAGGAGTTCCAGTTCTTGACCC

Tyr Ser Glu Lys Glu GIn Pro Pro Thr Ser Gly Lys GIn Ser Pro Thr Lys Asn Gly Ser Pro Ser Lys Cys Pro Arg Phe Leu Lys Val Lys Asn Tri —
T T T 305 T T 319 T T 315 T T T 355 T T 335 T T T 335 T T

AfIIT Tatl

AGACTGAGGTGGTTCTCACTGACACCCTCCACCTTAAGAGCACATTGGAAACGGGATGCACTGAGTACATCTGCATGGGCTCCATCATGCATCCTTCTCA

+ } + } : } + } + } + } + } + i + } + } 1100

TCTGACTCCACCAAGAGTGACTGTGGGAGGTGGAATTCTCGTGTAACCTTTGCCCTACGTGACTCATGTAGACGTACCCGAGGTAGTACGTAGGAAGAGT

Glu Thr Glu Val Val Leu Thr Asp Thr Leu His Leu Lys Ser Thr Leu Glu Thr Gly Cys Thr Glu Tyr Ile Cys Met Gly Ser Ile Met His Pro Ser GIn —
e T T e R = L L L T

Stul

GCATGCAAGGAGGCCTGAAGACGTCCGCACAAAAGGACAGCTCTTCCCTCTCGCCAAAGAGTTTATTGATCAATACTATTCATCAATTAAAAGATTTGGC

+ t + t + t + t + t + t + t + t + t + t 1200

CGTACGTTCCTCCGGACTTCTGCAGGCGTGTTTTCCTGTCGAGAAGGGAGAGCGGTTTCTCAAATAACTAGTTATGATAAGTAGTTAATTTTCTAAACCG

His Ala Arg Arg Pro Glu Asp Val Arg Thr Lys Gly GIn Leu Phe Pro Leu Ala Lys Glu Phe Ile Asp GIn Tyr Tyr Ser Ser Ile Lys Arg Phe Gly —
T 370 T T 375 T T T ™380 T T —3g5 T T g T T 385 T T ™ 400

TCCAAAGCCCACATGGAAAGGCTGGAAGAGGTGAACAAAGAGATCGACACCACTAGCACTTACCAGCTCAAGGACACAGAGCTCATCTATGGGGCCAAGC

+ } t } t } t } + } t } + } : } + } : | 1300

AGGTTTCGGGTGTACCTTTCCGACCTTCTCCACTTGTTTCTCTAGCTGTGGTGATCGTGAATGGTCGAGTTCCTGTGTCTCGAGTAGATACCCCGGTTCG

Ser Lys Ala His Met Glu Arg Leu Glu Glu Val Asn Lys Glu Ile Asp Thr Thr Ser Thr Tyr GIn Leu Lys Asp Thr Glu Leu Ile Tyr Gly Ala Lys —
T T T 205 " T T 210 " T T 415 " T T T T T 55 T — 30 T T

BsmI BamHI Pstl

ACGCCTGGCGGAATGCCTCGCGCTGTGTGGGCAGGATCCAGTGGTCCAAGCTGCAGGTATTCGATGCCCGTGACTGCACCACGGCCCACGGGATGTTCAA

R a 1400

TGCGGACCGCCTTACGGAGCGCGACACACCCGTCCTAGGTCACCAGGTTCGACGTCCATAAGCTACGGGCACTGACGTGGTGCCGGGTGCCCTACAAGTT

His Ala Trp Arg Asn Ala Ser Arg Cys Val Gly Arg Ile GIn Trp Ser Lys Leu GIn Val Phe Asp Ala Arg Asp Cys Thr Thr Ala His Gly Met Phe Asn —
Nooa35; @ 0 & T oga0s & % F & 445 & = @ b 450 = & @& O o455 & o O Ti4e0s % T & 465 & !

hnNOSfr2100 DrdI
[TGTCAAGTATGCCACCAACA |

CTACATCTGTAACCATGTCAAGTATGCCACCAACAAAGGGAACCTCAGGTCTGCCATCACCATATTCCCCCAGAGGACAGACGGCAAGCACGACTTCCGA

t } t } t } : } + } ' } t } : } : : : : 1500

GATGTAGACATTGGTACAGTTCATACGGTGGTTGTTTCCCTTGGAGTCCAGACGGTAGTGGTATAAGGGGGTCTCCTGTCTGCCGTTCGTGCTGAAGGCT

Tyr Ile Cys Asn His Val Lys Tyr Ala Thr Asn Lys Gly Asn Leu Arg Ser Ala Ile Thr Ile Phe Pro GIn Arg Thr Asp Gly Lys His Asp Phe Arg —
T 470 " T T 475 T T 80 T T 485 " T T o0, ' T T T 4gs T T ™ 500

GTCTGGAACTCCCAGCTCATCCGCTATGCTGGCTACAAGCAGCCTGACGGCTCCACCCTGGGGGACCCAGCCAATGTGCAGTTCACAGAGATATGCATAC

+ t + t + t + t + t + t + t + t + t + t 1600

CAGACCTTGAGGGTCGAGTAGGCGATACGACCGATGTTCGTCGGACTGCCGAGGTGGGACCCCCTGGGTCGGTTACACGTCAAGTGTCTCTATACGTATG

Val Trp Asn Ser GIn Leu Ile Arg Tyr Ala Gly Tyr Lys GIn Pro Asp Gly Ser Thr Leu Gly Asp Pro Ala Asn Val GIn Phe Thr Glu Ile Cys Ile —
T T T 505 " T T 510 T T 515 T T T T T 555 T T 530 T T

AGCAGGGCTGGAAACCGCCTAGAGGCCGCTTCGATGTCCTGCCGCTCCTGCTTCAGGCCAACGGCAATGACCCTGAGCTCTTCCAGATTCCTCCAGAGCT

} } t } } } t } + } + } + } + + + } + } 1700

TCGTCCCGACCTTTGGCGGATCTCCGGCGAAGCTACAGGACGGCGAGGACGAAGTCCGGTTGCCGTTACTGGGACTCGAGAAGGTCTAAGGAGGTCTCGA

GIn GIn Gly Trp Lys Pro Pro Arg Gly Arg Phe Asp Val Leu Pro Leu Leu Leu GIn Ala Asn Gly Asn Asp Pro Glu Leu Phe GIn Ile Pro Pro Glu Leu —
T ess - A F  Toeagr 4 & I 0 845 % T 0 o 850 & @ 1 F ss50 - % Tegge A F T 0 565 & U
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hnNOSox (cont’d — 3)

GGTGTTGGAAGTTCCCATCAGGCACCCCAAGTTTGAGTGGTTCAAGGACCTGGGGCTGAAGTGGTACGGCCTCCCCGCCGTGTCCAACATGCTCCTAGAG
: 1 . 1 : ! s ! 1800
T T T

1 . Il L 1
t T t

L Il 1 1 1 1 1
T T T T T T T T T T T T T T

CCACAACCTTCAAGGGTAGTCCGTGGGGTTCAAACTCACCAAGTTCCTGGACCCCGACTTCACCATGCCGGAGGGGCGGCACAGGTTGTACGAGGATCTC

Val Leu Glu Val Pro Ile Arg His Pro Lys Phe Glu Trp Phe Lys Asp Leu Gly Leu Lys Trp Tyr Gly Leu Pro Ala Val Ser Asn Met Leu Leu Glu
T T T T T T a5 T T %00

T 570 ' T T T 575 T T ™ 580 " T T ™ 585

PfoI*

ATTGGCGGCCTGGAGTTCAGCGCCTGTCCCTTCAGTGGCTGGTACATGGGCACAGAGATTGGTGTCCGCGACTACTGTGACAACTCCCGCTACAATATCC
: 1 : ! : 1 : 1 L 1 : 1 : ! ; 1 1900
T T T

1 1 1 1
t T T T T T T T
TAACCGCCGGACCTCAAGTCGCGGACAGGGAAGTCACCGACCATGTACCCGTGTCTCTAACCACAGGCGCTGATGACACTGTTGAGGGCGATGTTATAGG
Leu Glu Phe Ser Ala Cys Pro Phe Ser Gly Trp Tyr Met Gly Thr Glu Ile Gly Val Arg Asp Tyr Cys Asp Asn Ser Arg Tyr Asn Ile
T T T T T T T T g35 T T 630 T T

605 | ! L 610 ! LI T 620 !

Ile Gly Gly

PfIMI*

MscI hnNOSfr2600 BsaBI*
|GAAGGACCAGGCGCTGGTGG ‘

[}
TGGAGGAAGTGGCCAAGAAGATGAACTTAGACATGAGGAAGACGTCCTCCCTGTGGAAGGACCAGGCGCTGGTGGAGATCAATATCGCGGTTCTCTATAG
! : ! L 1 L 1 f ! : ! : 1 2000
T

1 1 1 1 1 1 1
t t t 1 y T t T T T T T
ACCTCCTTCACCGGTTCTTCTACTTGAATCTGTACTCCTTCTGCAGGAGGGACACCTTCCTGGTCCGCGACCACCTCTAGTTATAGCGCCAAGAGATATC
Leu Glu Glu Val Ala Lys Lys Met Asn Leu Asp Met Arg Lys Thr Ser Ser Leu Trp Lys Asp GIn Ala Leu Val Glu Ile Asn Ile Ala Val Leu Tyr Ser —
T T T 59 T T 55 T T 660 T T 665 T

™ 635 ' T T ™ 640 T T 645

CTTCCAGAGTGACAAAGTGACCATTGTTGACCATCACTCCGCCACCGAGTCCTTCATTAAGCACATGGAGAATGAGTACCGCTGCCGGGGGGGCTGCCCT
} 2100

1 1 I 1 1 1 1
L 1 v T s T v T L 1 v 1 v 1
GAAGGTCTCACTGTTTCACTGGTAACAACTGGTAGTGAGGCGGTGGCTCAGGAAGTAATTCGTGTACCTCTTACTCATGGCGACGGCCCCCCCGACGGGA
Phe GIn Ser Asp Lys Val Thr Ile Val Asp His His Ser Ala Thr Glu Ser Phe Ile Lys His Met Glu Asn Glu Tyr Arg Cys Arg Gly Gly Cys Pro
T T 675 T T T—6807 T T a5 T T T T T ™ 895 ' T T ™300

T 70

BsaWI
BspEI Alel BstBI

GCCGACTGGGTGTGGATCGTGCCCCCCATGTCCGGAAGCATCACCCCTGTGTTCCACCAGGAGATGCTCAACTACCGGCTCACCCCCTCCTTCGAATACC
: 1 : 1 . 1 ; ! : ! : 1 X 1 4 ! : ! : ! 2200
T T T T T T T T T T T T T T T T T T T T

CGGCTGACCCACACCTAGCACGGGGGGTACAGGCCTTCGTAGTGGGGACACAAGGTGGTCCTCTACGAGTTGATGGCCGAGTGGGGGAGGAAGCTTATGG
Ile Thr Pro Val Phe His GIn Glu Met Leu Asn Tyr Arg Leu Thr Pro Ser Phe Glu Tyr
T T T I T T T 535 7 T T 30 T T

—

Ala Asp Trp Val Trp Ile Val Pro Pro Met Ser Gly Ser
T T T 05 " T T %10 " T T 15

HindIII End (2248)

AGCCTGATCCCTGGAACACGCATGTCTGGAAAGGCACCTGATAAGCTT 3/
+ } + } + } + } ++—+ 2248

TCGGACTAGGGACCTTGTGCGTACAGACCTTTCCGTGGACTATTCGAA\® 5
GIn Pro Asp Pro Trp Asn Thr His Val Trp Lys Gly Thr B Aa —

S T 740 745

Sequencing summary of hnNOSox — sequencing complete

DNA section DNA sequencing Primer to be used
12248 Complete —

No mutation was found in hnNOSox.
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Sequencing data of hnNOSox

atgggcagcagccatcatcatcatcatcacagcageggcagagaaaacttgtatttccagggecatatggaggatcacatgtteggtg
ttcagcaaatccagcccaatgtcatttctgttegtctcttcaagegcaaagttgggggectgggatttctggtgaaggagegggtcagta
agccgceccgtgatcatctctgacctgattegtgggggegecgecagageagagtggectcatccaggecggagacatcattettgeggtc
aacggceggeccttggtggacctgagctatgacagegecctggaggtactcagaggeattgectctgagacccacgtggtectcattct
gaggggccctgaaggtttcaccacgcacctggagaccacctttacaggtgatgggaccecccaagaccatecgggtgacacageecct
gggtccceccaccaaagecgtggatctgteccaccagecaccggecggcaaagaacageccctggeagtggatggggectegggtec
cgggaatgggcctcagcatgectacgatgatgggeaggaggctggctcactcccccatgecaacggectggeccccaggeccccagg
ccaggaccccgcgaagaaagcaaccagagtcagectccaaggeagaggggagaacaatgaactgctcaaggagatagagectgtg
ctgagccttctcaccagtgggagcagaggggtcaagggaggggcacctgccaaggcagagatgaaagatatgggaatccaggtgga
cagagatttggacggcaagtcacacaaacctctgeeccteggegtggagaacgaccgagtcttcaatgacctatgggggaagggcaa
tgtgcctgtegtectcaacaacccatattcagagaaggagcagecccccacctcaggaaaacagtceccccacaaagaatggeagecc
ctccaagtgtccacgcttectcaaggtcaagaactgggagactgaggtggttctcactgacaccctccaccttaagageacattggaa
acgggatgcactgagtacatctgcatgggctccatcatgcatecttctcageatgcaaggaggectgaagacgtccgcacaaaagga
cagctcttcectctcgccaaagagtttattgatcaatactattcatcaattaaaagatttggctccaaageccacatggaaaggetgga
agaggtgaacaaagagatcgacaccactagcacttaccagctcaaggacacagagctcatctatggggccaageacgectggegga
atgcctegegcetgtgtgggeaggatccagtggtccaagetgeaggtattegatgeccgtgactgeaccacggeccacgggatgttcaa
ctacatctgtaaccatgtcaagtatgccaccaacaaagggaacctcaggtctgecatcaccatattcccccagaggacagacggeaa
gcacgacttccgagtctggaactcccagcetcatecgetatgetggetacaageagectgacggcetccaccctgggggacccagecaat
gtgcagttcacagagatatgcatacagcagggctggaaaccgectagaggecgettegatgtectgecgcetectgettcaggecaacg
gcaatgaccctgagctcttccagattcctccagagetggtgttggaagttcccatcaggeaccccaagtttgagtggttcaaggacctg
gggctgaagtggtacggcectceccgeegtgtecaacatgetectagagattggeggectggagttcagegectgteecttcagtggetg
gtacatgggcacagagattggtgtccgegactactgtgacaactcecgctacaatatectggaggaagtggccaagaagatgaactta
gacatgaggaagacgtcctccctgtggaaggaccaggegetggtggagatcaatatcgeggttctctatagettccagagtgacaaag
tgaccattgttgaccatcactccgecaccgagtccttcattaagcacatggagaatgagtaccgetgecgggggggctgeectgecgac
tgggtgtggatcgtgceccecatgteccggaageatcaccectgtgttccaccaggagatgetcaactaccggetcaccecctecttega
ataccagcctgatccctggaacacgeatgtctggaaaggeacctga
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Blast results of hnNOSox

Score Expect Method Identities Positives Gaps Frame
1518 bits(3931) 0.0 Compositional matrix adjust. 724/724(100%) 724/724(100%) 0/724(0%) +1
Query 67 MEDHMFGVQQIQPNVISVRLFKRKVGGLGFLVKERVSKPPVIISDLIRGGAAEQSGLIQA 246

MEDHMFGVQQIQPNVISVRLFKRKVGGLGFLVKERVSKPPVITISDLIRGGAAEQSGLIQA
Sbjct 1 MEDHMFGVQQIQPNVISVRLFKRKVGGLGFLVKERVSKPPVIISDLIRGGAAEQSGLIQA 60

Query 247 GDIILAVNGRPLVDLSYDSALEVLRGIASETHVVLILRGPEGFTTHLETTFTGDGTPKTI 426
GDIILAVNGRPLVDLSYDSALEVLRGIASETHVVLILRGPEGFTTHLETTFTGDGTPKTI
Sbjct 61 GDIILAVNGRPLVDLSYDSALEVLRGIASETHVVLILRGPEGFTTHLETTFTGDGTPKTI 120

Query 427 RVTQPLGPPTKAVDLSHQPPAGKEQPLAVDGASGPGNGPOQHAYDDGQOEAGSLPHANGLAP 606
RVTQPLGPPTKAVDLSHQPPAGKEQPLAVDGASGPGNGPQHAYDDGQEAGSLPHANGLAP
Sbjct 121 RVTQPLGPPTKAVDLSHQPPAGKEQPLAVDGASGPGNGPQHAYDDGOEAGSLPHANGLAP 180

Query 607 RPPGODPAKKATRVSLOQGRGENNELLKEIEPVLSLLTSGSRGVKGGAPAKAEMKDMGIQV 786
RPPGOQDPAKKATRVSLOQGRGENNELLKEIEPVLSLLTSGSRGVKGGAPAKAEMKDMGIQV
Sbjct 181 RPPGODPAKKATRVSLOGRGENNELLKEIEPVLSLLTSGSRGVKGGAPAKAEMKDMGIQV 240

Query 787 DRDLDGKSHKPLPLGVENDRVENDLWGKGNVPVVLNNPYSEKEQPPTSGKQSPTKNGSPS 966
DRDLDGKSHKPLPLGVENDRVENDLWGKGNVPVVLNNPYSEKEQPPTSGKQSPTKNGSPS
Sbjct 241 DRDLDGKSHKPLPLGVENDRVEFNDLWGKGNVPVVLNNPYSEKEQPPTSGKQSPTKNGSPS 300

Query 967 KCPRFLKVKNWETEVVLTDTLHLKSTLETGCTEYICMGSIMHPSQHARRPEDVRTKGQLE 1146
KCPRFLKVKNWETEVVLTDTLHLKSTLETGCTEYICMGSIMHPSQHARRPEDVRTKGQLF
Sbjct 301 KCPRFLKVKNWETEVVLTDTLHLKSTLETGCTEYICMGSIMHPSQHARRPEDVRTKGQLFE 360

Query 1147 PLAKEFIDQYYSSIKRFGSKAHMERLEEVNKEIDTTSTYQLKDTELIYGAKHAWRNASRC 1326
PLAKEFIDQYYSSIKREFGSKAHMERLEEVNKEIDTTSTYQLKDTELIYGAKHAWRNASRC
Sbjct 361 PLAKEFIDQYYSSIKRFGSKAHMERLEEVNKEIDTTSTYQLKDTELIYGAKHAWRNASRC 420

Query 1327 VGRIQWSKLQVFDARDCTTAHGMEFNYICNHVKYATNKGNLRSAITIFPQRTDGKHDFRVW 1506
VGRIQWSKLQVEFDARDCTTAHGMENYICNHVKYATNKGNLRSAITIFPQRTDGKHDERVW
Sbjct 421 VGRIQWSKLQVFDARDCTTAHGMENY ICNHVKYATNKGNLRSAITIFPQRTDGKHDFRVW 480

Query 1507 NSQLIRYAGYKQPDGSTLGDPANVQFTEICIQQGWKPPRGRFDVLPLLLQANGNDPELFQ 1686
NSQLIRYAGYKQPDGSTLGDPANVQFTEICIQQGWKPPRGRFDVLPLLLOANGNDPELEQ
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Sbjct
Query
Sbjct
Query
Sbijct
Query
Sbijct
Query

Sbjct

481

1687

541

1867

601

2047

661

2227

721

NSQLIRYAGYKQPDGSTLGDPANVQFTEICIQQGWKPPRGREFDVLPLLLOANGNDPELFQ

IPPELVLEVPIRHPKFEWFKDLGLKWYGLPAVSNMLLEIGGLEFSACPFSGWYMGTEIGV
IPPELVLEVPIRHPKFEWFKDLGLKWYGLPAVSNMLLEIGGLEFSACPFSGWYMGTEIGV
IPPELVLEVPIRHPKFEWFKDLGLKWYGLPAVSNMLLEIGGLEFSACPFSGWYMGTEIGV

RDYCDNSRYNILEEVAKKMNLDMRKTSSLWKDQALVEINIAVLYSFQSDKVTIVDHHSAT
RDYCDNSRYNILEEVAKKMNLDMRKTSSLWKDQALVEINIAVLYSFQSDKVTIVDHHSAT
RDYCDNSRYNILEEVAKKMNLDMRKTSSLWKDQALVEINIAVLYSFQSDKVTIVDHHSAT

ESFIKHMENEYRCRGGCPADWVWIVPPMSGSITPVFHQEMLNYRLTPSFEYQPDPWNTHV
ESFIKHMENEYRCRGGCPADWVWIVPPMSGSITPVFHQEMLNYRLTPSFEYQPDPWNTHV
ESFIKHMENEYRCRGGCPADWVWIVPPMSGSITPVFHQEMLNYRLTPSFEYQPDPWNTHV

WKGT 2238
WKGT
WKGT 724

59

540

1866

600

2046

660

2226

720



pheNOSox — human eNOS oxidase domain without calmodulin-binding region in pDS-78

Dralll (245)

Vector map
3 Psil (370)

(6406) Alel
(6394) BmtI_
(6390) NheI . - '\

(6132) PasI _

(6018) BmgBI __
(5946) SanDI-__
(5760) AhdI Y
(5727) Aarl - /4
(5717) BamHI ~— _ Jf
(5557) Scal —ff
(5493) Fsel —
(5407) BbvCI—

_AsiSI - Pvul (945)

__BspDI - ClaI (1250)
~— Nrul (1286)

pheNOSox
6800 bp

—

(5135) :
(5069) Ncol — _ |
(5030) Xbal — -
(4964) BglIl —— '
(4923) SgrAI
(4775) SphI— /
T Pdil (2141)
1
(4566) BstAPI S Accl (2373)
N BstZ171 (2374)
( ) Mi I,.--- PfIFI - Tth111I (233%9)
4242) Mlu
(4060) BStEII ™~
(3831) BsSHII \
(3796) EcoRV
Fspl - FspAI (3164)

(3740) Hpal
(3401) PshAI
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Sequence details of heNOSox

Sapl
Start (0) Ndel PfIMI BspQI

5¢ @, ATGGGCAGCAGCCATCATCATCATCATCACAGCAGCGGCAGAGAAAACTTGTATTTCCAGGGCCATATGCACCACCACCACCACCACATGGGCAACTTGA
I

1 1 3 1 1 1 . 1 1 1 . 1 1 1 . 1 1 1 . 1
t T t T T T T T

3’ TACCCGTCGTCGGTAGTAGTAGTAGTAGTGTCGTCGCCGTCTCTTTTGAACATAAAGGTCCCGGTATACGTGGTGGTGGTGGTGGTGTACCCGTTGAACT

Met Gly Ser Ser His His His His His His Ser Ser Gly Arg Glu Asn Leu Tyr Phe GIn Gly His Met His His His His His His Met Gly Asn Leu
T ' ' ' 5 ' ' T T 39 ' ' ' ‘' 3 ' T ' Vv a9 ' ' 't T 25 T ' T T 39 ' T O

AGAGCGTGGCCCAGGAGCCTGGGCCACCCTGCGGCCTGGGGCTGGGGCTGGGCCTTGGGCTGTGCGGCAAGCAGGGCCCAGCCACCCCGGCCCCTGAGCC

i 1 . ! 1 1 . ! 1 1 . ! . 1 . ! 1 1 . !
T T T T T T T 1) T T T T T T T T T T T T

TCTCGCACCGGGTCCTCGGACCCGGTGGGACGCCGGACCCCGACCCCGACCCGGAACCCGACACGCCGTTCGTCCCGGGTCGGTGGGGCCGGGGACTCGE

Lys Ser Val Ala GIn Glu Pro Gly Pro Pro Cys Gly Leu Gly Leu Gly Leu Gly Leu Gly Leu Cys Gly Lys GIn Gly Pro Ala Thr Pro Ala Pro Glu Pro
T35 T T T a0 T T a5 T T g T T L T T L T T g5

CAGCCGGGCCCCAGCATCCCTACTCCCACCAGCGCCAGAACACAGCCCCCCGAGCTCCCCGCTAACCCAGCCCCCAGAGGGGCCCAAGTTCCCTCGTGTG

1 1 . 1 X 1 . 1 X 1 . 1 1 1 . 1 1 1 . 1
T T T T T T T T T T T T T T T T T T T T

GTCGGCCCGGGGTCGTAGGGATGAGGGTGGTCGCGGTCTTGTGTCGGGGGGCTCGAGGGGCGATTGGGTCGGGGGTCTCCCCGGGTTCAAGGGAGCACAC

Ser Arg Ala Pro Ala Ser Leu Leu Pro Pro Ala Pro Glu His Ser Pro Pro Ser Ser Pro Leu Thr GIn Pro Pro Glu Gly Pro Lys Phe Pro Arg Val
T W ge—W =k gy @ W oger % W iege— W —pe——m————t——T—nn

BbvCI

AAGAACTGGGAGGTGGGGAGCATCACCTATGACACCCTCAGCGCCCAGGCGCAGCAGGATGGGCCCTGCACCCCAAGACGCTGCCTGGGCTCCCTGGTAT
. !

1 7 1 1 1 7 1 1 1 1 1 1 1 1 1 1 1 1
T T T T T T T T T T T T T T T T T T T T

TTCTTGACCCTCCACCCCTCGTAGTGGATACTGTGGGAGTCGCGGGTCCGCGTCGTCCTACCCGGGACGTGGGGTTCTGCGACGGACCCGAGGGACCATA

Lys Asn Trp Glu Val Gly Ser Ile Thr Tyr Asp Thr Leu Ser Ala GIn Ala GIn GIn Asp Gly Pro Cys Thr Pro Arg Arg Cys Leu Gly Ser Leu Val
T T T T T T 310 T T 315 T T 330 T T 135 T T 130 T T

Ngomrv_Nael  Fser Tatl| IScaI

~

TTCCACGGAAACTACAGGGCCGGCCCTCCCCCGGCCCCCCGGCCCCTGAGCAGCTGCTGAGTCAGGCCCGGGACTTCATCAACCAGTACTACAGCTCCAT

AAGGTGCCTTTGATGTCCCGGCCGGGAGGGGGCCGGGGGGCCGGGGACTCGTCGACGACTCAGTCCGGGCCCTGAAGTAGTTGGTCATGATGTCGAGGTA

Phe Pro Arg Lys Leu Gln Gly Arg Pro Ser Pro Gly Pro Pro Ala Pro Glu GIn Leu Leu Ser GIn Ala Arg Asp Phe Ile Asn GIn Tyr Tyr Ser Ser Ile
135 " T T 140 " T T 145 " T T 150 ' T T 155 " T T 160 " T T T

heNOS801fr
lGAG CTGGTG

TAAGAGGAGCGGCTCCCAGGCCCACGAACAGCGGCTTCAAGAGGTGGAAGCCGAGGTGGCAGCCACAGGCACCTACCAGCTTAGGGAGAGCGAGCTGGTG

1 1 . 1 1 1 . 1 1 1 . 1 1 1 . 1 1 1 . 1
T T

T T T T T T Lo T T T T T T T T T L T
ATTCTCCTCGCCGAGGGTCCGGGTGCTTGTCGCCGAAGTTCTCCACCTTCGGCTCCACCGTCGGTGTCCGTGGATGGTCGAATCCCTCTCGCTCGACCAC

Lys Arg Ser Gly Ser GIn Ala His Glu GIn Arg Leu GIn Glu Val Glu Ala Glu Val Ala Ala Thr Gly Thr Tyr GIn Leu Arg Glu Ser Glu Leu Val
T 70 T T 175 T T — 180 T T 185 " T T ™90 T T T T T T ™300

BsrBI

BlpI
| BstYI

heNOS801fr Stul* BamHI Aarl AhdI
TTCGGGGCTAA] ’ |

I
TTCGGGGCTAAGCAGGCCTGGCGCAACGCTCCCCGCTGCGTGGGCCGGATCCAGTGGGGGAAGCTGCAGGTGTTCGATGCCCGGGACTGCAGGTCTGCAC

AAGCCCCGATTCGTCCGGACCGCGTTGCGAGGGGCGACGCACCCGGCCTAGGTCACCCCCTTCGACGTCCACAAGCTACGGGCCCTGACGTCCAGACGTG

Phe Gly Ala Lys GIn Ala Trp Arg Asn Ala Pro Arg Cys Val Gly Arg Ile GIn Trp Gly Lys Leu Gin Val Phe Asp Ala Arg Asp Cys Arg Ser Ala
T T T 505 ' T T 510 " T T 515 7 T T 530 ' T T T 535 7 T T T 530 " T T

Afel EcoNI

AGGAAATGTTCACCTACATCTGCAACCACATCAAGTATGCCACCAACCGGGGCAACCTTCGCTCGGCCATCACAGTGTTCCCGCAGCGCTGCCCTGGCCG

TCCTTTACAAGTGGATGTAGACGTTGGTGTAGTTCATACGGTGGTTGGCCCCGTTGGAAGCGAGCCGGTAGTGTCACAAGGGCGTCGCGACGGGACCGGC

GIn Glu Met Phe Thr Tyr Ile Cys Asn His Ile Lys Tyr Ala Thr Asn Arg Gly Asn Leu Arg Ser Ala Ile Thr Val Phe Pro GIn Arg Cys Pro Gly Arg
S T T e e e T

SanDI
PpuMI

AGGAGACTTCCGAATCTGGAACAGCCAGCTGGTGCGCTACGCGGGCTACCGGCAGCAGGACGGCTCTGTGCGGGGGGACCCAGCCAACGTGGAGATCACC

1 1 . 1 1 1 L 1 1 1 L 1 1 1 . 1 1 1 . 1
T T T T T T T T T T T T T T T T T T T T

TCCTCTGAAGGCTTAGACCTTGTCGGTCGACCACGCGATGCGCCCGATGGCCGTCGTCCTGCCGAGACACGCCCCCCTGGGTCGGTTGCACCTCTAGTGG

Gly Asp Phe Arg Ile Trp Asn Ser GIn Leu Val Arg Tyr Ala Gly Tyr Arg GIn GIn Asp Gly Ser Val Arg Gly Asp Pro Ala Asn Val Glu Ile Thr
T 579 T T 595 1 T T 585 T T g5 T T T 5gg T T T 5g5 T T ™300
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heNOSox (cont’d — 2)

BsiEI BmgBI

BsmI

GAGCTCTGCATTCAGCACGGCTGGACCCCAGGAAACGGTCGCTTCGACGTGCTGCCCCTGCTGCTGCAGGCCCCAGATGAGCCCCCAGAACTCTTCCTTC

+ t t t + t + t + t + t + t + t + t + t 1000

CTCGAGACGTAAGTCGTGCCGACCTGGGGTCCTTTGCCAGCGAAGCTGCACGACGGGGACGACGACGTCCGGGGTCTACTCGGGGGTCTTGAGAAGGAAG
Leu Pro Leu Leu Leu GIn Ala Pro Asp Glu Pro Pro Glu Leu Phe Leu

ly Arg Phe Asp Val
320 325 330

—

T

310

305
BpuEI Pasl heNOS1280fr
|CGCTGGTACGCCCTCCCGGC

SmiI

Glu Leu Cys Ile GIn His Gly Trp Thr Pro Gly Asn Gl
T T T T T T T T T T T ™ 315

TGCCCCCCGAGCTGGTCCTTGAGGTGCCCCTGGAGCACCCCACGCTGGAGTGGTTTGCAGCCCTGGGCCTGCGCTGGTACGCCCTCCCGGCAGTGTCCAA
Il 1 1 . 1 : 1 1100
T T T T T

. ! : 1 . ! . ! . ! . ! L
T T T T T T T T T t T t
ACGGGGGGCTCGACCAGGAACTCCACGGGGACCTCGTGGGGTGCGACCTCACCAAACGTCGGGACCCGGACGCGACCATGCGGGAGGGCCGTCACAGGTT

T Ll
ro Thr Leu Glu Trp Phe Ala Ala Leu Gly Leu Arg Trp Tyr Ala Leu Pro Ala Val Ser Asn
T 360 T T T35

Pro Leu Glu His P
. T 345 7 E T 350 4 ! " 355

Leu Pro Pro Glu Leu Val Leu Glu Val
335 T T T T—adg T

NspI

XcmI Mmel Acul
TTGGGGGCCTGGAGTTCCCCGCAGCCCCCTTCAGTGGCTGGTACATGAGCACTGAGATCGGCACGAGGAACCTGTGTGACCCTCAC
1 4 1 i 1 1200
T T L ) !

CATGCTGCTGGAAA
i 1 3 1 i | 3 1 1 1 3 1 3 1 I
T T T T T T T T T T L T L] T L] I
GTACGACGACCTTTAACCCCCGGACCTCAAGGGGCGTCGGGGGAAGTCACCGACCATGTACTCGTGACTCTAGCCGTGCTCCTTGGACACACTGGGAGTG
ly Trp Tyr Met Ser Thr Glu Ile Gly Thr Arg Asn Leu Cys Asp Pro His
T T T T T ™35 T T 400

! 390

Ile Gly Gly Leu Glu Phe Pro Ala Ala Pro Phe Ser Gl
T T 375 T T 3809 T T

385

Met Leu Leu Glu
r T 370 7

PfoI* |BciVI DrdI
CGCTACAACATCCTGGAGGATGTGGCTGTCTGCATGGACCTGGATACCCGGACCACCTCGTCCCTGTGGAAAGACAAGGCAGCAGTGGAAATCAACGTGG
il 1 1 1 Il 1 1 1 } 1 1 1 } 1 1 i Il 1300
T T T ] § L T T T T T T T T

: 1 :
T T T T
GCGATGTTGTAGGACCTCCTACACCGACAGACGTACCTGGACCTATGGGCCTGGTGGAGCAGGGACACCTTTCTGTTCCGTCGTCACCTTTAGTTGCACC
a val Glu Ile Asn val

t
—

T T
r Thr Ser Ser Leu Trp Lys Asp Lys Ala Al
T T T T T 230

Arg Tyr Asn Ile Leu Glu Asp Val Ala Val Cys Met Asp Leu Asp Thr Arg Th
v ’ ¥ T a05 T T a10 7 . y L7 1 J " 420 ; " 425

BspHI

Nhel |BmtI AIeI| ‘Tsol
t ¥ + 1400

CCGTGCTGCACAGTTACCAGCTAGCCAAAGTCACCATCGTGGACCACCACGCCGCCACGGCCTCTTTCATGAAGCACCTGGAGAATGAGCAGAAGGCCAG
1 . 1 . 1 . 1 . ! . 1 . ! .
t T t T t T t T t T t T t

1 : i
L T L T
GGCACGACGTGTCAATGGTCGATCGGTTTCAGTGGTAGCACCTGGTGGTGCGGCGGTGCCGGAGAAAGTACTTCGTGGACCTCTTACTCGTCTTCCGGTC
is Leu Glu Asn Glu GIn Lys Ala Arg

L T
la Thr Ala Ser Phe Met Lys Hi
T T T 260 T T 45

Ala Vval Leu His Ser Tyr GIn Leu Ala Lys Val Thr Ile Val Asp His His Ala Al
435 T T T 4407 T T 445 T T 450 T T 455
heNOS1700fr

HincII
‘ CTGTCCCCG

CAGACTGGGCCTGGATCGTGCCCCCCATCTCGGGCAGCCTCACTCCTGTTTTCCATCAGGAGATGGTCAACTATTTCCTGTCCCCG
L ! L ! : 1 1500
T L I

GGGGGGCTGCCCTG
1 1 i 1 1 1 1 | 1 1 1 1 I 1
t T t T t T t T t T t T t T t
CCCCCCGACGGGACGTCTGACCCGGACCTAGCACGGGGGGTAGAGCCCGTCGGAGTGAGGACAAAAGGTAGTCCTCTACCAGTTGATAAAGGACAGGGGC
er Leu Thr Pro Val Phe His GIn Glu Met Val Asn Tyr Phe Leu Ser Pro
T T T T 295 ' T T 500

! 490

Gly Gly Cys Pro Ala Asp Trp Ala Trp Ile Val Pro Pro Ile Ser Gly S
T 470 T T 475 T T 480 " T T

" 485

HindIII End (1567)

heNOS1700fr
GCCTTCCGCTA|
GCCTTCCGCTACCAGCCAGACCCCTGGAAGGGGAGTGCCGCCAAGGGCACCGGCATCTGATAAGCTT 3’
I 1 P |
1567
1

L 1 1 1 X 1 1 1 1 1
t T t T t T t T t T t

T T
CGGAAGGCGATGGTCGGTCTGGGGACCTTCCCCTCACGGCGGTTCCCGTGGCCGTAGACTATTCGAA\@ 5
-

Ala Phe Arg Tyr Gln Pro Asp Pro Trp Lys Gly Ser Ala Ala Lys Gly Thr Gly Ile B Ala
T T T 505 T T 510 " T T 515 T T 530 T

Sequencing summary of heNOSox — sequencing complete

DNA sequencing Primer to be used

DNA section
11567 Complete —

No mutation was found in heNOSox.
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Sequencing data of heNOSox

atgggcagcagccatcatcatcatcatcacagcageggcagagaaaacttgtatttccagggecatatgecaccaccaccaccaccac
atgggcaacttgaagagcgtggcccaggagectgggecaccctgeggectggggctggggctgggecttgggctgtgeggeaageag
ggcccagccaccccggeccctgageccagecgggecccageatecctacteccaccagegecagaacacagecccccgageteceeg
ctaacccagcccccagaggggeccaagttecctegtgtgaagaactgggaggtggggagceatcacctatgacaccctcagegeccag
gcgcagceaggatgggecctgecaccccaagacgetgectgggetecctggtatttccacggaaactacagggecggecctececcggec
cccecggeccectgageagetgetgagtcaggeccgggacttcatcaaccagtactacagcetccattaagaggageggceteccaggecca
cgaacagcggcttcaagaggtggaagecgaggtggeagecacaggeacctaccagettagggagagegagetggtgtteggggcta
agcaggcectggegeaacgceteececgetgegtgggecggatccagtgggggaagetgeaggtgttcgatgeccgggactgeaggtctg
cacaggaaatgttcacctacatctgcaaccacatcaagtatgccaccaaccggggcaaccttegeteggecatcacagtgtteecgea
gegctgeectggecgaggagacttccgaatctggaacagecagetggtgegetacgegggctaccggeageaggacggetetgtgeg
gggggacccagccaacgtggagatcaccgagcetcetgeattcageacggetggaccccaggaaacggtegettegacgtgetgecect
gctgetgecaggecccagatgageccccagaactcttecttetgeccccegagetggtecttgaggtgecectggageaccccacgetgg
agtggtttgcagccctgggectgegetggtacgeecteccggeagtgtccaacatgetgetggaaattgggggectggagttecccgea
gcceccttcagtggetggtacatgageactgagatcggeacgaggaacctgtgtgaccctcaccgetacaacatectggaggatgtgg
ctgtctgecatggacctggatacccggaccacctegtecctgtggaaagacaaggceageagtggaaatcaacgtggecgtgetgeaca
gttaccagctagccaaagtcaccatcgtggaccaccacgecgecacggcectctttcatgaageacctggagaatgagcagaaggeca
ggggeggctgecctgeagactgggectggategtgecceccatctegggeagectcactectgttttccatcaggagatggtcaactatt
tectgtececggecttecgetaccagecagaccectggaaggggagtgecgecaagggeaccggeatetga
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Blast results of heNOSox

Score Expect Method Identities Positives Gaps Frame
847 bits(2188) 0.0 Compositional matrix adjust. 489/489(100%) 489/489(100%) 0/489(0%) +1
Query 91 GNLKSVAQEpgppcglglglglglcgKQGpatpapepsrapasllppapehsppssplTQ 270

GNLKSVAQEPGPPCGLGLGLGLGLCGKQGPATPAPEPSRAPASLLPPAPEHSPPSSPLTQ
Sbjct 2 GNLKSVAQEPGPPCGLGLGLGLGLCGKQGPATPAPEPSRAPASLLPPAPEHSPPSSPLTQ 61

Query 271 PPEGPKFPRVKNWEVGSITYDTLSAQAQODGPCTPRRCLGSLVFPRKLOQGRPSPGPPAPE 450
PPEGPKFPRVKNWEVGSITYDTLSAQAQQDGPCTPRRCLGSLVEFPRKLOGRPSPGPPAPE
Sbjct 62 PPEGPKFPRVKNWEVGSITYDTLSAQAQODGPCTPRRCLGSLVFPRKLQGRPSPGPPAPE 121

Query 451 QOLLSQARDFINQYYSSIKRSGSQAHEQRLQEVEAEVAATGTYQLRESELVFGAKQAWRNA 630
QLLSQARDFINQYYSSIKRSGSQAHEQRLQEVEAEVAATGTYQLRESELVEFGAKQAWRNA
Sbjct 122 QOLLSQARDFINQYYSSIKRSGSQAHEQRLQEVEAEVAATGTYQLRESELVFGAKQAWRNA 181

Query 631 PRCVGRIQWGKLQVFDARDCRSAQEMFTYICNHIKYATNRGNLRSAITVFPQRCPGRGDE 810
PRCVGRIQWGKLQVFDARDCRSAQEMFTYICNHIKYATNRGNLRSAITVEFPQRCPGRGDE
Sbjct 182 PRCVGRIQWGKLQVFDARDCRSAQEMFTYICNHIKYATNRGNLRSAITVFPQRCPGRGDF 241

Query 811 RIWNSQLVRYAGYRQODGSVRGDPANVEITELCIQHGWTPGNGREFDVLPLLLQApdeppe 990
RIWNSQLVRYAGYRQODGSVRGDPANVEITELCIQHGWTPGNGRFDVLPLLLOAPDEPPE
Sbjct 242 RIWNSQLVRYAGYRQQODGSVRGDPANVEITELCIQHGWTPGNGRFDVLPLLLQAPDEPPE 301

Query 991 lfllppelvlievplehpt leWFAALGLRWYALPAVSNMLLEIGGLEFPAAPFSGWYMSTE 1170
LFLLPPELVLEVPLEHPTLEWFAALGLRWYALPAVSNMLLEIGGLEFPAAPFSGWYMSTE
Sbjct 302 LFLLPPELVLEVPLEHPTLEWFAALGLRWYALPAVSNMLLEIGGLEFPAAPFSGWYMSTE 361

Query 1171 IGTRNLCDPHRYNILEDVAVCMDLDTRTTSSLWKDKAAVEINVAVLHSYQLAKVTIVDHH 1350
IGTRNLCDPHRYNILEDVAVCMDLDTRTTSSLWKDKAAVEINVAVLHSYQLAKVTIVDHH
Sbjct 362 IGTRNLCDPHRYNILEDVAVCMDLDTRTTSSLWKDKAAVEINVAVLHSYQLAKVTIVDHH 421

Query 1351 AATASFMKHLENEQKARGGCPADWAWIVPPISGSLTPVFHQEMVNYFLSPAFRYQPDPWK 1530
AATASFMKHLENEQKARGGCPADWAWIVPPISGSLTPVFHQEMVNYFLSPAFRYQPDPWK
Sbjct 422 AATASFMKHLENEQKARGGCPADWAWIVPPISGSLTPVFHQEMVNYFLSPAFRYQPDPWK 481

Query 1531 GSAAKGTGI 1557
GSAAKGTGI
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Sbjct 482 GSAAKGTGI 490

Lower case grey letters represent low-complexity sequences. It is an automatic filter in BLAST to indicate that a match is likely an
artifact when a user is searching for sequence homology.
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pCWori-hiNOSox — human A70 iNOS oxidase domain without calmodulin-binding region in
pCWori

Vector map

(6154) BStAPI

|

(5830) Miul \
(5648) BStEII
(5627) Apal | )

(5623) PSpOMI — .|
(5419) BssHII /
(5384) ECORV _ .
(5328) Hpal —

(5195) PIuTI _
(5193) Sfol —
(5191) KasI

‘NdeI (358)

TspMI - Xmal (829)
Smal (831)

/_PmiI (860)

BlpI (5955)

— BsmI (956)

,/—‘

_EcoRI (1023)
~_Eagl (1067)
BstBI (1126)
~ NcoI - StyI (1159)
W Zral (1325)
AatIl (1327)
. Afel (1332)
~._ Agel (1522)
AleI (1590)

QD (1655)

(4738) Bsu36I —

pCWori-hiNOSox
6290 bp

(4384) PfIFI- Tth111I -\
(4359) BstZ171 7
(4358) Accl

— NgoMIV (1989)
Nael (1991)

) " Dralll (2097)
T Psil (2222)

(4126) Pcil

| XmnI (2638)
|
Scal (2757)

(3238) AhdI
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Sequence details of hiNOSox

Start (0) |PﬂMI
CCACCATCTGGTCAAGCTGGATGCAACCCCATTGTCCTCCCCACGGCATGTGAGGATCAAAAACTGGGGCAGCGGGATGACTTTCC
1 1 1 i 1 100

Bmrl

5 ®\ATGCACCACCACCA

-t f f t t f f f : t t f f t t f
TGGTGGTGGTGGTGGTAGACCAGTTCGACCTACGTTGGGGTAACAGGAGGGGTGCCGTACACTCCTAGTTTTTGACCCCGTCGCCCTACTGAAAGG
r Ser Pro Arg His Val Arg Ile Lys Asn Trp Gly Ser Gly Met Thr Phe —

T 20 T T T 25 T T 30 T T

I
3’ TACG
Met His His His His His His Leu Val Lys Leu Asp Ala Thr Pro Leu Se
3 T T T T T 39 T T 35 T

505iNOSfr
[TTCACCATAAGGCCAAAGGG

AAGACACACTTCACCATAAGGCCAAAGGGATTTTAACTTGCAGGTCCAAATCTTGCCTGGGGTCCATTATGACTCCCAAAAGTTTGACCAGAGGACCCAG
! : 1 L 1 200

1 1 1 1
L T L 1 ¥ T L T
TTCTGTGTGAAGTGGTATTCCGGTTTCCCTAAAATTGAACGTCCAGGTTTAGAACGGACCCCAGGTAATACTGAGGGTTTTCAAACTGGTCTCCTGGGTC
Gly Ile Leu Thr Cys Arg Ser Lys Ser Cys Leu Gly Ser Ile Met Thr Pro Lys Ser Leu Thr Arg Gly Pro Arg —
T 45 & T & & oy ' & T & 85 ¥ o4 & % 60 7 & = N 65 O !

GIn Asp Thr Leu His His Lys Ala Lys
T35 T T 20 T

HincII Sspl

CTCCAGATGAGCTTCTACCTCAAGCTATCGAATTTGTCAACCAATATTACGGCTCCTTCAAAGAGGCAAAAATAGAGGAACATCTG
L 1 f ! ' 1 f ! : ! f 1 300
T T T T T T T T

GGACAAGCCTACCC
' !
+ t t T t T

T T
CCTGTTCGGATGGGGAGGTCTACTCGAAGATGGAGTTCGATAGCTTAAACAGTTGGTTATAATGCCGAGGAAGTTTCTCCGTTTTTATCTCCTTGTAGAC
u Pro Gin Ala Ile Glu Phe Val Asn GIn Tyr Tyr Gly Ser Phe Lys Glu Ala Lys Ile Glu Glu His Leu —
T T T T T T T T T T T T o5 T T T 100

Asp Lys Pro Thr Pro Pro Asp Glu Leu Le
! Y 70 ¥ H T i 75 H Y 80 85

GCCAGGGTGGAAGCGGTAACAAAGGAGATAGAAACAACAGGAACCTACCAACTGACGGGAGATGAGCTCATCTTCGCCACCAAGCAGGCCTGGCGCAATG
1 1 1 1 1 1 1 1 1 i 1 1 1 400
¥ 1 ¥ T ¥ 1 ¥ T

i 1 1 1 1 1 1
b T L 1 . T L T d T L L
CGGTCCCACCTTCGCCATTGTTTCCTCTATCTTTGTTGTCCTTGGATGGTTGACTGCCCTCTACTCGAGTAGAAGCGGTGGTTCGTCCGGACCGCGTTAC
Ile Glu Thr Thr Gly Thr Tyr GIn Leu Thr Gly Asp Glu Leu Ile Phe Ala Thr Lys GIn Ala Trp Arg Asn
T T T T

T T T 115 ' T T ™10 T T

—

! y ! U CT 130

Ala Arg Val Glu Ala Val Thr Lys Glu
T T T ™05 T T 110

Aval

Xmal
BstYI BsoBI BmeT110I
BamHI BbsI Mmel TspMI‘ Smal AfIIII

GGGAGGATCCAGTGGTCCAACCTGCAGGTCTTCGATGCCCGCAGCTGTTCCACTGCCCGGGAAATGTTTGAACACATCTGCAGACA
1 1 1 1 i 1 1 1 1 1 1 1 500
+ 1 + T t T T T

CCCCACGCTGCATT

: : L) T L T L) T
GGGGTGCGACGTAACCCTCCTAGGTCACCAGGTTGGACGTCCAGAAGCTACGGGCGTCGACAAGGTGACGGGCCCTTTACAAACTTGTGTAGACGTCTGT
Ala Pro Arg Cys Ile Gly Arg Ile GIn Trp Ser Asn Leu GIn Val Phe Asp Ala Arg Ser Cys Ser Thr Ala Arg Glu Met Phe Glu His Ile Cys Arg His —
W 385 U T 140 ! ? T 1a5 ' UL T LI T U b eaeay ! ! 165

PmiI
BsaAl BseYI PspFI BlpI BsmI

CGTGCGTTACTCCACCAACAATGGCAACATCAGGTCGGCCATCACCGTGTTCCCCCAGCGGAGTGATGGCAAGCACGACTTCCGGGTGTGGAATGCTCAG
. 1 . ! I 1 . 1 . 1 . 1 600
+ T + T t T T T

. ! . 1 I
+ T + T + T t T T T
GCACGCAATGAGGTGGTTGTTACCGTTGTAGTCCAGCCGGTAGTGGCACAAGGGGGTCGCCTCACTACCGTTCGTGCTGAAGGCCCACACCTTACGAGTC

r Val Phe Pro GIn Arg Ser Asp Gly Lys His Asp Phe Arg Val Trp Asn Ala GIn —
T 185 T T T T T T T T T

Ser Ala Ile Thi

Val Arg Tyr Ser Thr Asn Asn Gly Asn Ile Arg
T 170 T T 175 T T 180

Tsol

1000iNOSfr SanDI EcoRI
[TCCGCTATGCTGGCTACCAG

TGGCTACCAGATGCCAGATGGCAGCATCAGAGGGGACCCTGCCAACGTGGAATTCACTCAGCTGTGCATCGACCTGGGCTGGAAGC
4 ! : ! s 1 700
T T

CTCATICCGCTATGC
t } t } t } t } t 1 t t t 1
GAGTAGGCGATACGACCGATGGTCTACGGTCTACCGTCGTAGTCTCCCCTGGGACGGTTGCACCTTAAGTGAGTCGACACGTAGCTGGACCCGACCTTCG
Leu Ile Arg Tyr Ala Gly Tyr Gin Met Pro Asp Gly Ser Ile Arg Gly Asp Pro Ala Asn Val Glu Phe Thr GIn Leu Cys Ile Asp Leu Gly Trp Lys —
T T T T T T 510 T T 515 T T T= 72905 T T 555 T T T35 T T

Earl
Sapl
Eagl BsiEI Bpu 101‘ BstBI| |BspQI

CCAAGTAC,GGC|CGCTTCGATGTGGTCCCCCTGGTCCTGCAGGCCAATGGCCGTGACCCTGAGCTCTTCGAAATCCCACCTGACCTTGTGCTTGAGGTGGC
: : ; : : : : } : : : | i | ; | ! : 800
GGTTCATGCCGGCGAAGCTACACCAGGGGGACCAGGACGTCCGGTTACCGGCACTGGGACTCGAGAAGCTTTAGGGTGGACTGGAACACGAACTCCACCG
Glu Leu Phe Glu Ile Pro Pro Asp Leu Val Leu Glu Val Ala
T T T T T T T T T T

Pro Lys Tyr Gly Arg Phe Asp Val Val Pro Leu Val Leu GIn Ala Asn Gly Arg Asp Pro
T23s T T T Toaa0 T T T Topes T T T Tasg T T 255 260
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hiNOSox (cont’d — 2)

Styl
NcoI

CATGGAACATCCCAAATACGAGTGGTTTCGGGAACTGGAGCTAAAGTGGTACGCCCTGCCTGCAGTGGCCAACATGCTGCTTGAGGTGGGCGGCCTGGAG
1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1

+ } 300
T v T ] T v T L 1 v T L] 1 v T L 1 L] T
GTACCTTGTAGGGTTTATGCTCACCAAAGCCCTTGACCTCGATTTCACCATGCGGGACGGACGTCACCGGTTGTACGACGAACTCCACCCGCCGGACCTC

Met Glu His Pro Lys Tyr Glu Trp Phe Arg Glu Leu Glu Leu Lys Trp Tyr Ala Leu Pro Ala Val Ala Asn Met Leu Leu Glu Val Gly Gly Leu Glu —
T 570 " T T 575 T T a0 T T a5 " T T T T T T a5 T T 300

Banl BsaHI 21 patm |Afely Haell
¢

1
TTCCCAGGGTGCCCCTTCAATGGCTGGTACATGGGCACAGAGATCGGAGTCCGGGACTTCTGTGACGTCCAGCGCTACAACATCCTGGAGGAAGTGGGCA

t t + t t t + } t t + } + t + t + t + + 1000

AAGGGTCCCACGGGGAAGTTACCGACCATGTACCCGTGTCTCTAGCCTCAGGCCCTGAAGACACTGCAGGTCGCGATGTTGTAGGACCTCCTTCACCCGT

Phe Pro Gly Cys Pro Phe Asn Gly Trp Tyr Met Gly Thr Glu Ile Gly Val Arg Asp Phe Cys Asp Val GIn Arg Tyr Asn Ile Leu Glu Glu Val Gly —
T T T 305 T T T T T 315 T T 350 T T 335 T T 335 T T

DrdI

GGAGAATGGGCCTGGAAACGCACAAGCTGGCCTCGCTCTGGAAAGACCAGGCTGTCGTTGAGATCAACATTGCTGTGCTCCATAGTTTCCAGAAGCAGAA

t } + } t } t } t } t } t t t } t t t } 1100

CCTCTTACCCGGACCTTTGCGTGTTCGACCGGAGCGAGACCTTTCTGGTCCGACAGCAACTCTAGTTGTAACGACACGAGGTATCAAAGGTCTTCGTCTT

Arg Arg Met Gly Leu Glu Thr His Lys Leu Ala Ser Leu Trp Lys Asp GIn Ala Val Val Glu Ile Asn Ile Ala Val Leu His Ser Phe GIn Lys GIn Asn —
™335 T T T — 340 T . 345 T T 350 : T ™355 T T T 360 T T 385 T

Agel
BsrFI
BsaWI

NmeAIIT BspHI  Tatl 1550iNOSfr
| | [GAATGAATACCGGTCCCGTG

1
TGTGACCATCATGGACCACCACTCGGCTGCAGAATCCTTCATGAAGTACATGCAGAATGAATACCGGTCCCGTGGGGGCTGCCCGGCAGACTGGATTTGE
. !

t } t } t } t } t } t } t } t } : : | : 1200

ACACTGGTAGTACCTGGTGGTGAGCCGACGTCTTAGGAAGTACTTCATGTACGTCTTACTTATGGCCAGGGCACCCCCGACGGGCCGTCTGACCTAAACC
Val Thr Ile Met Asp His His Ser Ala Ala Glu Ser Phe Met Lys Tyr Met GIn Asn Glu Tyr Arg Ser Arg Gly Gly Cys Pro Ala Asp Trp Ile Trp —
T T30 7 4 ' 5 3T5y ! ! T T i ! T 385 ) 4 T390 T y ! Y3958 ¥ ! ¥ T 400

Alel

CTGGTCCCTCCCATGTCTGGGAGCATCACCCCCGTGTTTCACCAGGAGATGCTGAACTACGTCCTGTCCCCTTTCTACTACTATCAGGTAGAGGCCTGGA

+ } t } : } t } : } t } : : t } : : : } 1300

GACCAGGGAGGGTACAGACCCTCGTAGTGGGGGCACAAAGTGGTCCTCTACGACTTGATGCAGGACAGGGGAAAGATGATGATAGTCCATCTCCGGACCT

Leu Val Pro Pro Met Ser Gly Ser Ile Thr Pro Val Phe His GIn Glu Met Leu Asn Tyr Val Leu Ser Pro Phe Tyr Tyr Tyr GIn Val Glu Ala Tr —
T T T ™45 ' T T 210 " T T 215 T T 430 ' T T 435 ' T T 430 " T T

Bsal End (1338)

AAACCCATGTCTGGCAGGACGAGAAGCGGAGACCCTGA 3’

; ' ; } + } ] 1338
TTTGGGTACAGACCGTCCTGCTCTTCGCCTCTGGGAC;'\@ 5
Lys Thr His Val Trp GIn Asp Glu Lys Arg Arg Pro -
Ta3s T ! ! T 440 7 ! ! " 445 7
Sequencing summary of hiNOSox
DNA section DNA sequencing Primer to be used

1-165 Incomplete pCWOri-fr
166 — 1176 Complete —
1177 — 1206 Incomplete 1000iNOSfr
1207 — 1338 Complete —

No mutation was found in the sequencing results of hiNOSox.
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Sequencing data of hiNOSox
505iNOSfr

aattgNggtcaatcttgectggggtcattatgactcccaaaagtttgaccagaggacccagggacaagectaccectccagatgaget
tctacctcaagctatcgaatttgtcaaccaatattacggctecttcaaagaggcaaaaatagaggaacatctggccagggtggaageg
gtaacaaaggagatagaaacaacaggaacctaccaactgacgggagatgagctcatcttcgecaccaageaggectggegcaatge
cccacgctgcattgggaggatccagtggtccaacctgeaggtcttcgatgeccgeagetgttccactgeccgggaaatgtttgaacaca
tctgcagacacgtgegttactccaccaacaatggcaacatcaggtcggecatcaccgtgttcccccageggagtgatggeaageacga
cttccgggtgtggaatgctcagetcatcegetatgetggctaccagatgecagatggeageatcagaggggaccctgecaacgtggaa
ttcactcagctgtgcatcgacctgggctggaageccaagtacggecgettegatgtggteccectggtectgecaggecaatggecgtga
ccctgagctcttcgaaatcccacctgaccttgtgettgaggtggecatggaacatcccaaatacgagtggtttcgggaactggagcetaa
agtggtacgccctgectgeagtggecaacatgetgettgaggtgggeggectggagttcccagggtgecccttcaatggetggtacatg
ggcacagagatcggagtccgggacttctgtgacgtccagegetacaacatcctggaggaagtgggcaggagaatgggectggaaac

gcacaagctggectecgetctggaaagaccaggetgtegttgagatcaacattgetgtgetccatagtttccagaageagaatgtgace

atcatggaccaccactcggctgcagaatccttcatgaagtacatgcagaatgaataccggteccgtggggggctgeccggeagactgg
aatttggctggtcectcccatgtctgggageatcaccccNegtgtttcacaggagatgetgactacgtectgteectttctactactatcea
gtaNaggctgcaaaccatgttctgcagacagaactgaatcatgatagcttatcgatgaNaggctgttcaaacattgaNgcgagaac

g

1550iNOSfr

aatggtgcNtgatggctggtecteccatgtctgggageatcaccecegtgtttcaccaggagatgetgaactacgtectgtecectttet

actactatcaggtagaggcctggaaaacccatgtctggcaggacgagaageggagaccctgataagettatcgatgataagetgtea

aacatgagcagatctgagcccgcectaatgagegggcttttttttcagatctgettgaagacgaaagggectegtgatacgectattttta
taggttaatgtcatgataataatggtttcttagacgatgcgtcaaagcaaccatagtacgegecectgtageggegceattaagegeggesg
ggtgtggtggttacgegcagegtgaccgcetacacttgecagegeectagegeecgetectttegetttetteecttectttetegecacgtt
cgeeggcttteecccgtcaagetctaaategggggcetecctttagggticcgatttagagcetttacggeacctcgaccccaaaaaacttga
tttgggtgatggttcacgtagtgggtcatcgecctgatagacggtttttcgeectttgacgttggagtecacgttctttaatagtggactct
tgttccaaactggaacaacactcaaccctatctcgggcetattcttttgatttataagggattttgecgatttcggectattggttaaaaaa

tgagctgatttaacaaaaatttaacgcgaattttaacaaaatattaacgtttacaatttcatcgtcaggtggcacttttcggggaaatgt

gcgeggaacccctatttgtttatttttctaaatacattcaaatatgtatccgetcatgagacaataaccctgataaatgcttcaataatat

tgaaaaaggaagagtatgagtattcaacatttccgtgtcgeccttattNecttttttgeggeattttgecttetgttttgetcaccagaacg
ctggtgaaagtaaaagatgctgaagatcagttgggtgcacgaNtgggattacatcgaactgaatctcacagecgtagatcagaagtt

ttcgcNctgaaNacgtttccaatgatNacNctttaagttNggNtNgtgccgtattatccgNgtgNccgacaagecaccgtNgecect

actattctNgattgaa
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Blast results of hiNOSox

505iNOSfr

Score Expect Method Identities Positives Gaps Frame
728 bits(1879) 0.0 Compositional matrix adjust. 354/379(93%) 360/379(94%) 6/379(1%) +3
Query 21 GVIMTPKSLTRGPRDKPTPPDELLPQAIEFVNQYYGSFKEAKIEEHLARVEAVTKEIETT 200

G IMTPKSLTRGPRDKPTPPDELLPQAIEFVNQYYGSFKEAKIEEHLARVEAVTKEIETT
Sbjct 117 GSIMTPKSLTRGPRDKPTPPDELLPQAIEFVNQYYGSFKEAKIEEHLARVEAVTKEIETT 176

Query 201 GTYQLTGDELIFATKQAWRNAPRCIGRIQWSNLQVFDARSCSTAREMFEHICRHVRYSTN 380
GTYQLTGDELIFATKQAWRNAPRCIGRIQWSNLOQVFDARSCSTAREMFEHICRHVRYSTN
Sbjct 177 GTYQLTGDELIFATKQAWRNAPRCIGRIQWSNLQVFDARSCSTAREMFEHICRHVRYSTN 236

Query 381 NGNIRSAITVFPQRSDGKHDFRVWNAQLIRYAGYQMPDGSIRGDPANVEFTQLCIDLGWK 560
NGNIRSAITVFPORSDGKHDEFRVWNAQLIRYAGYQMPDGSIRGDPANVEFTQLCIDLGWK
Sbjct 237 NGNIRSAITVFPOQRSDGKHDFRVWNAQLIRYAGYQMPDGSIRGDPANVEFTQLCIDLGWK 296

Query 561 PKYGRFDVVPLVLOANGRDPELFEIPPDLVLEVAMEHPKYEWFRELELKWYALPAVANML 740
PKYGRFDVVPLVLQANGRDPELFEIPPDLVLEVAMEHPKYEWFRELELKWYALPAVANML
Sbjct 297 PKYGRFDVVPLVLQANGRDPELFEIPPDLVLEVAMEHPKYEWFRELELKWYALPAVANML 356

Query 741 LEVGGLEFPGCPFNGWYMGTEIGVRDFCDVQRYNILEEVGRRMGLETHKLASLWKDQAVV 920
LEVGGLEFPGCPENGWYMGTEIGVRDFCDVQRYNILEEVGRRMGLETHKLASLWKDQAVV
Sbjct 357 LEVGGLEFPGCPFNGWYMGTEIGVRDFCDVQRYNILEEVGRRMGLETHKLASLWKDQAVV 416

Query 921 EINIAVLHSFQKONVTIMDHHSAAESFMKYMONEYRSRGGLPGRLEFGWSLPCL-GASPX 1097
EINIAVLHSFQKONVTIMDHHSAAESFMKYMONEYRSRGG P ++ W +P + G+
Sbjct 417 EINIAVLHSFQKONVTIMDHHSAAESFMKYMONEYRSRGGCPA--DWIWLVPPMSGSITP 474

Query 1098 VFHRRC*LRPV--PFYYYQ 1148

VEH+ L VvV PFYYYQ
Sbjct 475 VFHQEM-LNYVLSPFYYYQ 492
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1550iNOSfr

Score Expect Method Identities  Positives  Gaps Frame

96.3 bits(238) 2e-25 Compositional matrix adjust. 43/43(100%) 43/43(100%) 0/43(0%) +3

Query 21 PPMSGSITPVFHQEMLNYVLSPEFYYYQVEAWKTHVWQDEKRRP 149
PPMSGSITPVFHQEMLNYVLSPEFYYYQVEAWKTHVWQDEKRRP
Sbjct 466 PPMSGSITPVFHQEMLNYVLSPFYYYQVEAWKTHVWQDEKRRP 508
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phnNOSoxyCaM — human nNOS oxygenase domain with calmodulin-binding region in pDS-
78

Vector map

(9670) EcoRI

(9352) BsSiWI
(9279) Mrel )

.»_.7- \‘ \ |’v’ ® %
(3073) BsrGI == —— [ - ‘_v,'ASISI Pvul (945)

Psil (370)

. Nrul (1286)

A I o
7 07 :
4 © 2
3 2%
P

- Accl (2373)
phnNOSoxyCaM ~ BstZ171 (2374)

9844 bp

(7403)
(7353) Wm e

(7349) Nhel

P
&
4 Site

/ .
3¢ operatof " PshAI (3401)

" Hpal (3740)
BssHII (3831)

(6102) AfIII
(s873) AhdI st

! ‘.
(s411) Pmiz~ .~/ MiuI (4242)
(5345) Fsel y 4
(5134) Ndel Xbal (5029)
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Sequence details of hnNOSoxyCaM

Pcil
Start (0) Ndel AfIIIT

5 ®\ ATGGGCAGCAGCCATCNTNATCATCATCACAGCAGCGGCAGAGAAAACTTGTATTTCCAGGGCCATATGGAGGATCACATGTTCGGTGTTCAGCAAATCCAGCCCAATGT
|

ft } + } + } + } + } + } + } + } + } + } : } 110

3’ TACCCGTCGTCGGTAGNANTAGTAGTAGTGTCGTCGCCGTCTCTTTTGAACATAAAGGTCCCGGTATACCTCCTAGTGTACAAGCCACAAGTCGTTTAGGTCGGGTTACA
Met Gly Ser Ser His ? ? His His His Ser Ser Gly Arg Glu Asn Leu Tyr Phe GIn Gly His Met Glu Asp His Met Phe Gly Val GIn GIn Ile GIn Pro Asn Val —
1 T T 5 T T T T T T 35 T T T T T 55 T T 30 T T 35 T

NarI‘ Sfol

ol [
CATTTCTGTTCGTCTCTTCAAGCGCAAAGTTGGGGGCCTGGGATTTCTGGTGAAGGAGCGGGTCAGTAAGCCGCCCGTGATCATCTCTGACCTGATTCGTGGGGGCGCCE
1 1 1 1 1 1 1 Il 1 L 1 1 1 1 1 1 1 1 1 1 1 1

BsmBI KasI _PluTI

+ T + T + t t t + } + } + } + | ¢ 4 + 4 t L 220
GTAAAGACAAGCAGAGAAGTTCGCGTTTCAACCCCCGGACCCTAAAGACCACTTCCTCGCCCAGTCATTCGGCGGGCACTAGTAGAGACTGGACTAAGCACCCCCGCGGC
Ile Ser Vval Arg Leu Phe Lys Arg Lys Val Gly Gly Leu Gly Phe Leu Val Lys Glu Arg Val Ser Lys Pro Pro Val Ile Ile Ser Asp Leu Ile Arg Gly Gly Ala —_
— 40 ' T T T35 @ T T80 T % T & S5 7 R T T T a— — 0 T —
Fsel
CAGAGCAGAGTGGCCTCATCCAGGCCGGAGACATCATTCTTGCGGTCAACGGCCGGCCCTTGGTGGACCTGAGCTATGACAGCGCCCTGGAGGTACTCAGAGGCATTGCC
I il : 1 1 1 I 1 1 il : 1 1 1 3 1 I 1 1 1 I I 330

+ T t T + T t T t T t T T T T T T T T T v T
GTCTCGTCTCACCGGAGTAGGTCCGGCCTCTGTAGTAAGAACGCCAGTTGCCGGCCGGGAACCACCTGGACTCGATACTGTCGCGGGACCTCCATGAGTCTCCGTAACGG

Ala Glu Gin Ser Gly Leu Ile GIn Ala Gly Asp Ile Ile Leu Ala Val Asn Gly Arg Pro Leu Val Asp Leu Ser Tyr Asp Ser Ala Leu Glu Val Leu Arg Gly Ile Ala —
L L B S T S T e T i B NS S B B B R SRS B e T B e e

PmiI
BsaAl PspOMII |Apal
TCTGAGACCCACGTGGTCCTCATTCTGAGGGGCCCTGAAGGTTTCACCACGCACCTGGAGACCACCTTTACAGGTGATGGGACCCCCAAGACCATCCGGGTGACACAGCC

+ } + } + } t } + } + } + } + } + } + } : } 440

AGACTCTGGGTGCACCAGGAGTAAGACTCCCCGGGACTTCCAAAGTGGTGCGTGGACCTCTGGTGGAAATGTCCACTACCCTGGGGGTTCTGGTAGGCCCACTGTGTCGG
Ser Glu Thr His Val Val Leu Ile Leu Arg Gly Pro Glu Gly Phe Thr Thr His Leu Glu Thr Thr Phe Thr Gly Asp Gly Thr Pro Lys Thr Ile Arg Val Thr GIn Pro —
T T T 315 T T T 130 T T 135 T T 130 T T 135 ' T T 140 T T a5 T

Xmal
hnNOSfr1100 ; % BtsI TspMI  Smal BbvCI
ICAAAGCCGTGGATCTGTCCC

CCTGGGTCCCCCCACCAAAGCCGTGGATCTGTCCCACCAGCCACCGGCCGGCAAAGAACAGCCCCTGGCAGTGGATGGGGCCTCGGGTCCCGGGAATGGGCCTCAGCATG
3 1 3 1 i 1 3 1 3 } 3 1 + il 3 i 3 l 3 1 3 1 550
T T T T T T T T T T T T T T T T L] T L3 T ! T
GGACCCAGGGGGGTGGTTTCGGCACCTAGACAGGGTGGTCGGTGGCCGGCCGTTTCTTGTCGGGGACCGTCACCTACCCCGGAGCCCAGGGCCCTTACCCGGAGTCGTAC
Leu Gly Pro Pro Thr Lys Ala Val Asp Leu Ser His GIn Pro Pro Ala Gly Lys Glu GIn Pro Leu Ala Val Asp Gly Ala Ser Gly Pro Gly Asn Gly Pro GIn His —
T 150 T T 155 ' T T T T T 165 T T 170 T T 175 T T 180 T T

CCTACGATGATGGGCAGGAGGCTGGCTCACTCCCCCATGCCAACGGCCTGGCCCCCAGGCCCCCAGGCCAGGACCCCGCGAAGAAAGCAACCAGAGTCAGCCTCCAAGGC

+ } + } + } t } + } + } + } + } + } + } ' } 660

GGATGCTACTACCCGTCCTCCGACCGAGTGAGGGGGTACGGTTGCCGGACCGGGGGTCCGGGGGTCCGGTCCTGGGGCGCTTCTTTCGTTGGTCTCAGTCGGAGGTTCCG

Ala Tyr Asp Asp Gly GIn Glu Ala Gly Ser Leu Pro His Ala Asn Gly Leu Ala Pro Arg Pro Pro Gly GIn Asp Pro Ala Lys Lys Ala Thr Arg Val Ser Leu GIn Gly —
T ig5 T T 190 T T ™ ig5 T T 500 ' T T 505 T T T 510 T T 515 T T ™330

BlpI Aarl

AGAGGGGAGAACAATGAACTGCTCAAGGAGATAGAGCCTGTGCTGAGCCTTCTCACCAGTGGGAGCAGAGGGGTCAAGGGAGGGGCACCTGCCAAGGCAGAGATGAAAGA
. ! . 1 . 1 . ! . 1 . ! " 1 . ! s 1 . ! . 1
t T t T U T t T t T t T t T t T T T T T T T
TCTCCCCTCTTGTTACTTGACGAGTTCCTCTATCTCGGACACGACTCGGAAGAGTGGTCACCCTCGTCTCCCCAGTTCCCTCCCCGTGGACGGTTCCGTCTCTACTTTCT

Arg Gly Glu Asn Asn Glu Leu Leu Lys Glu Ile Glu Pro Val Leu Ser Leu Leu Thr Ser Gly Ser Arg Gly Val Lys Gly Gly Ala Pro Ala Lys Ala Glu Met Lys Asp =—
T T T 555 T T T 535 T T T 535 T T T ™40 T T T 545 T T T 550 T T ™55 T

PfIFI
AhdI Tth111I

TATGGGAATCCAGGTGGACAGAGATTTGGACGGCAAGTCACACAAACCTCTGCCCCTCGGCGTGGAGAACGACCGAGTCTTCAATGACCTATGGGGGAAGGGCAATGTGC
s ! L ! s ! s ! s ! L ! s ! s ! s ! s ! s ! 880
T T T T T T T T T T T T T T T T T T T T T T

ATACCCTTAGGTCCACCTGTCTCTAAACCTGCCGTTCAGTGTGTTTGGAGACGGGGAGCCGCACCTCTTGCTGGCTCAGAAGTTACTGGATACCCCCTTCCCGTTACACG

Met Gly Ile Gin Val Asp Arg Asp Leu Asp Gly Lys Ser His Lys Pro Leu Pro Leu Gly Val Glu Asn Asp Arg Val Phe Asn Asp Leu Trp Gly Lys Gly Asn Val —_
T 560 T T T T T 570 T T 575 T T T 80 ' T T g5 T T T 560 T T T

hnNOSfr1600
[ACAGTCCCCCACAAAGAATG
CTGTCGTCCTCAACAACCCATATTCAGAGAAGGAGCAGCCCCCCACCTCAGGAAAACAGTCCCCCACAAAGAATGGCAGCCCCTCCAAGTGTCCACGCTTCCTCAAGGTC

+ } + } + } + } + } + } + } + } + } + + ; } 990

GACAGCAGGAGTTGTTGGGTATAAGTCTCTTCCTCGTCGGGGGGTGGAGTCCTTTTGTCAGGGGGTGTTTCTTACCGTCGGGGAGGTTCACAGGTGCGAAGGAGTTCCAG

Pro Val Val Leu Asn Asn Pro Tyr Ser Glu Lys Glu GIn Pro Pro Thr Ser Gly Lys GIn Ser Pro Thr Lys Asn Gly Ser Pro Ser Lys Cys Pro Arg Phe Leu Lys Val —
595 T T 300 T T T 305 T T 310 T T — 315 T T T ™330 T T 335 T T 330

73



hnNOSoxyCaM (cont’d — 2)

AfIIT Tatl

AAGAACTGGGAGACTGAGGTGGTTCTCACTGACACCCTCCACCTTAAGAGCACATTGGAAACGGGATGCACTGAGTACATCTGCATGGGCTCCATCATGCATCCTTCTCA
n 1 4 Il " 1 I Il 3 1 I 1 4 1 . 1 I 1 : Il I 1

TTCTTGACCCTCTGACTCCACCAAGAGTGACTGTGGGAGGTGGAATTCTCGTGTAACCTTTGCCCTACGTGACTCATGTAGACGTACCCGAGGTAGTACGTAGGAAGAGT

Lys Asn Trp Glu Thr Glu Val Val Leu Thr Asp Thr Leu His Leu Lys Ser Thr Leu Glu Thr Gly Cys Thr Glu Tyr Ile Cys Met Gly Ser Ile Met His Pro Ser Gin
T T 335 T T ™340 ' T T ™ 345 T T T 350 T T ™355 ' T 380 T T 385 T
Stul

GCATGCAAGGAGGCCTGAAGACGTCCGCACAAAAGGACAGCTCTTCCCTCTCGCCAAAGAGTTTATTGATCAATACTATTCATCAATTAAAAGATTTGGCTCCAAAGCCC

. 1 1 1 . 1 1 1 . 1 1 1 1 1 . 1 1 1 . 1 1 1
T T T T T T T T T T T T T T T T T T T T ¥ T

CGTACGTTCCTCCGGACTTCTGCAGGCGTGTTTTCCTGTCGAGAAGGGAGAGCGGTTTCTCAAATAACTAGTTATGATAAGTAGTTAATTTTCTAAACCGAGGTTTCGGG
His Ala Arg Arg Pro Glu Asp Val Arg Thr Lys Gly GIn Leu Phe Pro Leu Ala Lys Glu Phe Ile Asp GIn Tyr Tyr Ser Ser Ile Lys Arg Phe Gly Ser Lys Al
T 370 T T 375 T T 380 T T 385 ' T T ™330 T T 395 T T 200 ' T

BsmI

ACATGGAAAGGCTGGAAGAGGTGAACAAAGAGATCGACACCACTAGCACTTACCAGCTCAAGGACACAGAGCTCATCTATGGGGCCAAGCACGCCTGGCGGAATGCCTCG
1

1 1 I 1 1 I A 2 1 1 1 1 1 1 1 n 1 1 1 1 1
T T T T T T T T T T T T T T T T T T T T T T

TGTACCTTTCCGACCTTCTCCACTTGTTTCTCTAGCTGTGGTGATCGTGAATGGTCGAGTTCCTGTGTCTCGAGTAGATACCCCGGTTCGTGCGGACCGCCTTACGGAGC

His Met Glu Arg Leu Glu Glu Val Asn Lys Glu Ile Asp Thr Thr Ser Thr Tyr GIn Leu Lys Asp Thr Glu Leu Ile Tyr Gly Ala Lys His Ala Trp Arg Asn Ala Ser
405 T T — 410 T T 415 T T T 420 ' T T 435 T T T AT T T 435 T T 440
BamHI Pstl hnNOSfr2100

[TGTCAAGTATGCCAC

CGCTGTGTGGGCAGGATCCAGTGGTCCAAGCTGCAGGTATTCGATGCCCGTGACTGCACCACGGCCCACGGGATGTTCAACTACATCTGTAACCATGTCAAGTATGCCAC
i Il . 1 . Il . 1 . 1 N ! rt 1 " 1 i 1 . Il . 1
+ T t T + T t T t T T T T T T T T T T T T T

GCGACACACCCGTCCTAGGTCACCAGGTTCGACGTCCATAAGCTACGGGCACTGACGTGGTGCCGGGTGCCCTACAAGTTGATGTAGACATTGGTACAGTTCATACGGTG

Arg Cys Val Gly Arg Ile GIn Trp Ser Lys Leu GIn Val Phe Asp Ala Arg Asp Cys Thr Thr Ala His Gly Met Phe Asn Tyr Ile Cys Asn His Val Lys Tyr Ala Thr
T T T 445 ' T T 450 T T 455 T T 460 ' T T 465 T T 470 T T L
hnNOSfr2100
DrdI
CAACA]

CAACAAAGGGAACCTCAGGTCTGCCATCACCATATTCCCCCAGAGGACAGACGGCAAGCACGACTTCCGAGTCTGGAACTCCCAGCTCATCCGCTATGCTGGCTACAAGC
s ! : ! s ! s ! s ! : ! . ! : ! : ! s ! : 1
t T + T + T + T + T t T t T t T T T T T T T
GTTGTTTCCCTTGGAGTCCAGACGGTAGTGGTATAAGGGGGTCTCCTGTCTGCCGTTCGTGCTGAAGGCTCAGACCTTGAGGGTCGAGTAGGCGATACGACCGATGTTCG

Asn Lys Gly Asn Leu Arg Ser Ala Ile Thr Ile Phe Pro GIn Arg Thr Asp Gly Lys His Asp Phe Arg Val Trp Asn Ser GIn Leu Ile Arg Tyr Ala Gly Tyr Lys
T 80 T T 485 " T T T 4507 T T T 295 ' T T —S00 T T 05 T T — 510 T T

AGCCTGACGGCTCCACCCTGGGGGACCCAGCCAATGTGCAGTTCACAGAGATATGCATACAGCAGGGCTGGAAACCGCCTAGAGGCCGCTTCGATGTCCTGCCGCTCCTG

. 1 i 1 . 1 1 1 . 1 1 1 . 1 . 1 3 1 . 1 1 1
T T T T T T T T T T T T T T T T T T T T T T

TCGGACTGCCGAGGTGGGACCCCCTGGGTCGGTTACACGTCAAGTGTCTCTATACGTATGTCGTCCCGACCTTTGGCGGATCTCCGGCGAAGCTACAGGACGGCGAGGAC
Gln Pro Asp Gly Ser Thr Leu Gly Asp Pro Ala Asn Val GIn Phe Thr Glu Ile Cys Ile GIn GIn Gly Trp Lys Pro Pro Arg Gly Arg Phe Asp Val Leu Pro Leu Leu
515 ' T T T T T 535 T T 530 T T 535 T T 540 T T 545 T T 550

CTTCAGGCCAACGGCAATGACCCTGAGCTCTTCCAGATTCCTCCAGAGCTGGTGTTGGAAGTTCCCATCAGGCACCCCAAGTTTGAGTGGTTCAAGGACCTGGGGCTGAA

GAAGTCCGGTTGCCGTTACTGGGACTCGAGAAGGTCTAAGGAGGTCTCGACCACAACCTTCAAGGGTAGTCCGTGGGGTTCAAACTCACCAAGTTCCTGGACCCCGACTT

Leu GIn Ala Asn Gly Asn Asp Pro Glu Leu Phe GIn Ile Pro Pro Glu Leu Val Leu Glu Val Pro Ile Arg His Pro Lys Phe Glu Trp Phe Lys Asp Leu Gly Leu Lys
T T 555 T T T 560 T T ™ 565 T T 570 T T T 575 T T 580 T T T 585 T

GTGGTACGGCCTCCCCGCCGTGTCCAACATGCTCCTAGAGATTGGCGGCCTGGAGTTCAGCGCCTGTCCCTTCAGTGGCTGGTACATGGGCACAGAGATTGGTGTCCGCG
. ! : ! . ! : ! . ! s ! . ! ) ! L ! s ! s !
t T + T t T + T + T t T y T + T t T t T t T

CACCATGCCGGAGGGGCGGCACAGGTTGTACGAGGATCTCTAACCGCCGGACCTCAAGTCGCGGACAGGGAAGTCACCGACCATGTACCCGTGTCTCTAACCACAGGCGC

Trp Tyr Gly Leu Pro Ala Val Ser Asn Met Leu Leu Glu Ile Gly Gly Leu Glu Phe Ser Ala Cys Pro Phe Ser Gly Trp Tyr Met Gly Thr Glu Ile Gly Val Arg
T ™ Sg0 ' T T ™ sa5 T T T 600 " T T 805 T T — 610 T T 615 T T T T—8507 T T T
PfIMI*
PfoI* Mscl hnNOSfr2600
[GAAGGACCAGGCGCTGGTGG

T
ACTACTGTGACAACTCCCGCTACAATATCCTGGAGGAAGTGGCCAAGAAGATGAACTTAGACATGAGGAAGACGTCCTCCCTGTGGAAGGACCAGGCGCTGGTGGAGATC

1 1 1 1 1 1 1 1 1 1 1 1 : 1 n 1 i 1 1 1 1 1
T T T T T T T T T T T T T T T T T T T T T T

TGATGACACTGTTGAGGGCGATGTTATAGGACCTCCTTCACCGGTTCTTCTACTTGAATCTGTACTCCTTCTGCAGGAGGGACACCTTCCTGGTCCGCGACCACCTCTAG

Asp Tyr Cys Asp Asn Ser Arg Tyr Asn Ile Leu Glu Glu Val Ala Lys Lys Met Asn Leu Asp Met Arg Lys Thr Ser Ser Leu Trp Lys Asp GIn Ala Leu Val Glu Ile
ToesE N T F LT & L ¢ 8 F U © T e T @ T Tes " T & Lesa? & U O % % U O 7T 660
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hnNOSoxyCaM (cont’d — 3)

BsaBI*

AATATCGCGGTTCTCTATAGCTTCCAGAGTGACAAAGTGACCATTGTTGACCATCACTCCGCCACCGAGTCCTTCATTAAGCACATGGAGAATGAGTACCGCTGCCGGGG
2090

} t } + } t } + } + } + } t } } t } + }
TTATAGCGCCAAGAGATATCGAAGGTCTCACTGTTTCACTGGTAACAACTGGTAGTGAGGCGGTGGCTCAGGAAGTAATTCGTGTACCTCTTACTCATGGCGACGGCCCC

Asn Ile Ala Val Leu Tyr Ser Phe GIn Ser Asp Lys val Thr Ile Val Asp His His Ser Ala Thr Glu Ser Phe Ile Lys His Met Glu Asn Glu Tyr Arg Cys Arg Gly —

665 670 675 680 685 | 690 695
BsaWI
BspEI Alel BstBI

\
GGGCTGCCCTGCCGACTGGGTGTGGATCGTGCCCCCCATGTCCGGAAGCATCACCCCTGTGTTCCACCAGGAGATGCTCAACTACCGGCTCACCCCCTCCTTCGAATACC
t + + + t + + + t + + + t + + + t + t + t 2200
CCCGACGGGACGGCTGACCCACACCTAGCACGGGGGGTACAGGCCTTCGTAGTGGGGACACAAGGTGGTCCTCTACGAGTTGATGGCCGAGTGGGGGAGGAAGCTTATGE

Gly Cys Pro Ala Asp Trp val Trp Ile Val Pro Pro Met Ser Gly Ser Ile Thr Pro Val Phe His GIn Glu Met Leu Asn Tyr Arg Leu Thr Pro Ser Phe Glu Tyr -
T 7000 705 T s 20 ST T730

Nhel Bmtl
[
AGCCTGATCCCTGGAACACGCATGTCTGGAAAGGCACCAACTGGACCCCCACAAAGCGGCGAGCCATCGGCTTCAAGAAGCTAGCAGAAGCTGTCAAGTTCTCGGCCAAG
+ t + t + } + } + | + | + } T } + 4 - } + | 2310
TCGGACTAGGGACCTTGTGCGTACAGACCTTTCCGTGGTTGACCTGGGGGTGTTTCGCCGCTCGGTAGCCGAAGTTCTTCGATCGTCTTCGACAGTTCAAGAGCCGGTTC

Gln Pro Asp Pro Trp Asn Thr His Val Trp Lys Gly Thr Asn Trp Thr Pro Thr Lys Arg Arg Ala Ile Gly Phe Lys Lys Leu Ala Glu Ala Vval Lys Phe Ser Ala Lys —
T73 T T 740 7 ! 745 7 T750 7 755 T 760 765 770

End (2334)

CTGATGGSGCAGGCTATGGCCTAG‘ 3
t } t } | 2334
GACTACCCCGTCCGATACCGGATC\® 5"
Leu Met Gly Gin Ala Met Ala  +] —
T775 =z

Sequencing summary of hnNOSoxyCaM — sequencing complete

DNA section DNA sequencing Primer to be used

1-2334 Complete —

Mutation found in hnNOSoxyCaM

DNA position Mutation Amino acid change Amino acid position

2242 GoT Gly - Trp 726

Sequencing data of hnNOSoxyCaM
T7

ggegggggNNattccctctagaataattttgtttaactttaagaaggagatataccatgggcagcagecatcNtNatcatcatcacag
cagcggcagagaaaacttgtatttccagggccatatggaggatcacatgttcggtgttcagcaaatccageccaatgtcatttetgttc
gtctcttcaagcgcaaagttgggggcctgggatttctggtgaaggagegggtcagtaagecgeccgtgatcatcetetgacctgattegt
gggggcgccgcagagcagagtggectcatccaggecggagacatcattettgeggtcaacggecggeccttggtggacctgagcetat
gacagcgccctggaggtactcagaggcattgectctgagacccacgtggtectcattctgaggggecctgaaggtttcaccacgeacct
ggagaccacctttacaggtgatgggacccccaagaccatccgggtgacacageccctgggtccccccaccaaagecgtggatctgtec
caccagccaccggccggcaaagaacageccctggeagtggatggggectegggteecgggaatgggectcageatgectacgatgat
gggcaggaggctggctcactcecccatgecaacggectggeccccaggeccccaggecaggaccccgcgaagaaagcaaccagagt
cagcctccaaggcagaggggagaacaatgaactgctcaaggagatagagectgtgetgagecttctcaccagtgggagcagagggg
tcaagggaggggcacctgccaaggcagagatgaaagatatgggaatccaggtggacagagatttggacggcaagtcacacaaacc
tctgecectcggegtgagaacgaccgagtcttcatgacctatgggggaagggcaatgtgectgtegtectcaacacNcatattcagag
aaggagcagcccccacctcagaaaacagtccccNcaaagaatgcagecNcctcagtgtcacgettctcagtcagactgggaNactga
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gtgtcNNctgaNNcctccactagaNcNatgaacgatgNctgaNtaNtctgecatgtcatcatgcatcttNcacatgcagagcetga
aNttcgccaaagaNgctcttcttgcaagttatggNcNaacatcatagatgtcagtcatgagNtgaaggaaggtc

nNOS1381

tttggacNaagattgggatccaggtggacagagatttggacggcaagtcacacaaacctctgeccctcggegtggagaacgaccga
gtcttcaatgacctatgggggaagggcaatgtgectgtcegtectcaacaacccatattcagagaaggagcageccecccacctcaggaa
aacagtcccccacaaagaatggeageccctccaagtgtccacgettcctcaaggtcaagaactgggagactgaggtggttctcactga
caccctccaccttaagagcacattggaaacgggatgcactgagtacatctgecatgggctccatcatgeatecttctcagcatgcaagga
ggcctgaagacgtccgcacaaaaggacagcetcttcectetecgeccaaagagtttattgatcaatactattcatcaattaaaagatttgge
tccaaagcccacatggaaaggcetggaagaggtgaacaaagagatcgacaccactagcacttaccagetcaaggacacagagcetcat
ctatggggccaagcacgcctggeggaatgectcgegetgtgtgggeaggatccagtggtccaagetgeaggtattegatgeccgtgac
tgcaccacggceccacgggatgttcaactacatctgtaaccatgtcaagtatgccaccaacaaagggaacctcaggtctgecatcacca
tattcccccagaggacagacggcaagcacgacttccgagtctggaactcccagetcatcegetatgetggetacaagcagectgacgg
ctccaccctgggggacccagecaatgtgeagttcacagagatatgcatacagcagggetggaaaccgectagaggecgettegatgt
cctgeegctetgcettcaggecaacggecaatgaccctgagcetcttccagattcctccagagetgtgtgaagtcccatcageacccecagttt
gagtgatcaggactgggctgagtgtacgcctcccgegNgtcaacatgetctaNaNattgegetgagtcagegetgtecctcagtgeN
tgtaNtgccacagagatgcgtcgcgNtactggacacNtccgctacaNtctgagactgcagaaatgactgactgagaaNtctctgga
gacagctggatcaatcgtctaagctcgagtgtcaaagt

hnNOSfr1600

cccaggtttcNcgcttcctcNNgtcagaactgggagactgaggtggtictcactgacaccctccaccttaagaNcNNattggaaac
gggatgcactgagtacatctgcatgggctccatcNtgeatecttctcagecatgcaaggaggectgaagacgtccgcacaaaaggaca
gctctteectctcgecaaagagtttattgatcaatactattcatcaattaaaagatttggetccaaagNccacatggaaaggcetggaag
aggtgaacaaagagatcgacaccactagcacttaccagctcaaggacacagagctcatctatggggcecaageacgectggeggaat
geetegegetgtgtgggeaggatccagtggtccaagetgecaggtattegatgeccgtgactgecaccacggeccacgggatgttcaact
acatctgtaaccatgtcaagtatgccaccaacaaagggaacctcaggtctgecatcaccatattcccccagaggacagacggcaage
acgacttccgagtctggaactcccagctcateegetatgetggetacaagecagectgacggcetccaccctgggggacccagecaatgt
gcagttcacagagatatgcatacagcagggctggaaaccgcectagaggecgettcgatgtectgecgetectgettcaggecaacgge
aatgaccctgagctcttccagattcctccagagetggtgttggaagttcccatcageaccccaagtttgagtggttcaaggacctgggs
ctgaagtggtacggcctcccecgecegtgtccaacatgetectagagattggeggectgeagttcagegectgteccttcagtggetggtac
atgggcacagagattggtgtccgegactactgtgacaactcccgcetacatatectggaggaagtggccaagaagatgaacttagacat
gagaagacgtcctccctgtggaaggaccagegetgNtggagatcatatcgegtNtctatagettccagagtgacaagtgacatgtga
catcNNtccgNcaNcgagtctcatagcacatgagatgagtacgetgetgggggctgectgegactgggNNgatcNgeNcatgte
cgaagcatcacctNgttcNcagaaaNgcNagtNccttaccctctgatcacctgatctgaNgcaNtctggaaggacctactggaa

hnNOSfr2100

cagactgcatcaccatattcccccagaggacagacggcaagcacgacttccgagtctggaactcccagetcNtecgetatgetggeta
caagcagcctgacggctccaccctgggggacccagecaatgtgeagttcacagagatatgcatacagcagggetggaaaccgectag
aggccgcttegatgtectgecgetectgettcaggecaacggcaatgaccctgagcetcettccagattectccagagetggtgttggaagt
tcccatcaggcaccccaagtttgagtggttcaaggacctggggctgaagtggtacggectecccgecgtgtccaacatgetectagag

attggcggcctggagttcagegectgteccttcagtggetggtacatgggcacagagattggtgtccgegactactgtgacaacteecg
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ctacaatatcctggaggaagtggccaagaagatgaacttagacatgaggaagacgtcctecctgtggaaggaccaggegetggtgg
agatcaatatcgcggttctctatagcttccagagtgacaaagtgaccattgttgaccatcactccgeccaccgagtecttcattaageaca
tggagaatgagtaccgcetgeegggggggctgecctgecgactgggtgtggategtgecccccatgtecggaageatcacccectgtgttc
caccaggagatgctcaactaccggctcaccccctecttcgaataccagectgatcectggaacacgcatgtctggaaaggceaccaact
ggacccccacaaageggegagecateggettcaagaagetagecagaagetgtcaagttcteggecaagetgatggggeaggetatgg
cctagaattcgaaagcgaccatectctatgccacagagacaggceaatcgcaagcttatgecagaccttgtgtgagatcttcaacacge
cttgatgccagNgatgtccatggagatatgacatgtgcactggaacatgaactNtggtcctNNgtcNcagcactttggcatggagat
ccctggagatggggagaatcggetgNgcettgatggatgaggcacccactNtgtcagagataagctNagtcgatcNaNgtNcttct
actgattccaaatcNcagcatgcgactgaacctgaagctgacctgecatgagtcNgttggcNgeegge
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Blast results of hnNOSoxyCaM

T7

Score Expect Method Identities Positives Gaps Frame

535 bits(1377) 0.0 Compositional matrix adjust. 277/321(86%) 283/321(88%) 5/321(1%) +2

Query 122 MEDHMFGVQQIQPNVISVRLFKRKVGGLGFLVKERVSKPPVIISDLIRGGAAEQSGLIQA 301
MEDHMEFGVQQIQPNVISVRLFKRKVGGLGFLVKERVSKPPVIISDLIRGGAAEQSGLIQA
Sbjct 1 MEDHMFGVQQIQPNVISVRLFKRKVGGLGFLVKERVSKPPVIISDLIRGGAAEQSGLIQA 60

Query 302 GDIILAVNGRPLVDLSYDSALEVLRGIASETHVVLILRGPEGFTTHLETTFTGDGTPKTI 481
GDIILAVNGRPLVDLSYDSALEVLRGIASETHVVLILRGPEGFTTHLETTFTGDGTPKTI
Sbjct 61 GDIILAVNGRPLVDLSYDSALEVLRGIASETHVVLILRGPEGFTTHLETTFTGDGTPKTI 120

Query 482 RVTQPLGPPTKAVDLSHQPPAGKEQPLAVDGASGPGNGPQHAYDDGQEAGSLPHANGLAP 661
RVTQPLGPPTKAVDLSHQPPAGKEQPLAVDGASGPGNGPQHAYDDGQEAGSLPHANGLAP
Sbjct 121 RVTQPLGPPTKAVDLSHQPPAGKEQPLAVDGASGPGNGPQHAYDDGQOEAGSLPHANGLAP 180

Query 662 RPPGODPAKKATRVSLOQGRGENNELLKEIEPVLSLLTSGSRGVKGGAPAKAEMKDMGIQV 841
RPPGODPAKKATRVSLOGRGENNELLKEIEPVLSLLTSGSRGVKGGAPAKAEMKDMGIQV
Sbjct 181 RPPGODPAKKATRVSLOQGRGENNELLKEIEPVLSLLTSGSRGVKGGAPAKAEMKDMGIQV 240

Query 842 DRDLDGKSHKPLPLGVRTTESS*PM-GEGQCACRPOHXYSEKEQPPPQ-KTVPXKNAAP- 1012
DRDLDGKSHKPLPLGV + G+G + YSEKEQPP K P KN +P
Sbjct 241 DRDLDGKSHKPLPLGVENDRVENDLWGKGNVPVVLNNPYSEKEQPPTSGKQSPTKNGSPS 300

Query 1013 QC--HASQSDWXTECXLXPPL 1069
+C +W TE L L
Sbjct 301 KCPRFLKVKNWETEVVLTDTL 321

hnNOSfr1100

Score Expect Method Identities Positives Gaps Frame

623 bits(1606) 0.0 Compositional matrix adjust. 291/295(99%) 293/295(99%) 0/295(0%) +3

Query 12 IGIQVDRDLDGKSHKPLPLGVENDRVENDLWGKGNVPVVLNNPYSEKEQPPTSGKQSPTK 191
+GIQVDRDLDGKSHKPLPLGVENDRVENDLWGKGNVPVVLNNPYSEKEQPPTSGKQSPTK
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Sbjct 236 MGIQVDRDLDGKSHKPLPLGVENDRVENDLWGKGNVPVVLNNPYSEKEQPPTSGKQSPTK 295

Query 192 NGSPSKCPRFLKVKNWETEVVLTDTLHLKSTLETGCTEYICMGSIMHPSQHARRPEDVRT 371
NGSPSKCPRFLKVKNWETEVVLTDTLHLKSTLETGCTEYICMGSIMHPSQHARRPEDVRT
Sbjct 296 NGSPSKCPRFLKVKNWETEVVLTDTLHLKSTLETGCTEYICMGSIMHPSQHARRPEDVRT 355

Query 372 KGQLFPLAKEFIDQYYSSIKRFGSKAHMERLEEVNKEIDTTSTYQLKDTELIYGAKHAWR 551
KGOLFPLAKEFIDQYYSSIKRFGSKAHMERLEEVNKEIDTTSTYQLKDTELIYGAKHAWR
Sbjct 356 KGQLFPLAKEFIDQYYSSIKRFGSKAHMERLEEVNKEIDTTSTYQLKDTELIYGAKHAWR 415

Query 552 NASRCVGRIQWSKLQVEFDARDCTTAHGMEFNYICNHVKYATNKGNLRSAITIFPQRTDGKH 731
NASRCVGRIQWSKLQVEFDARDCTTAHGMENYICNHVKYATNKGNLRSAITIFPQRTDGKH
Sbjct 416 NASRCVGRIQWSKLQVEFDARDCTTAHGMENYICNHVKYATNKGNLRSAITIFPQRTDGKH 475

Query 732 DFRVWNSQLIRYAGYKQPDGSTLGDPANVQFTEICIQQGWKPPRGRFDVLPLCFR 896
DFRVWNSQLIRYAGYKQPDGSTLGDPANVQFTEICIQQGWKPPRGRFDVLPL +
Sbjct 476 DFRVWNSQLIRYAGYKQPDGSTLGDPANVQFTEICIQQGWKPPRGRFDVLPLLLQ 530

hnNOSfr1600

Score Expect Method Identities Positives Gaps Frame

512 bits(1319) 0.0 Compositional matrix adjust. 242/256(95%) 243/256(94%) 2/256(0%) +1

Query 1 PREXASSXONWETEVVLTDTLHLKXXLETGCTEYICMGSIXHPSQHARRPEDVRTKGQLEF 180
PRF +NWETEVVLTDTLHLK LETGCTEYICMGSI HPSQHARRPEDVRTKGQLF
Sbjct 303 PRFL--KVKNWETEVVLTDTLHLKSTLETGCTEYICMGSIMHPSQHARRPEDVRTKGQLF 360

Query 181 PLAKEFIDQYYSSIKRFGSKXHMERLEEVNKEIDTTSTYQLKDTELIYGAKHAWRNASRC 360
PLAKEFIDQYYSSIKREFGSK HMERLEEVNKEIDTTSTYQLKDTELIYGAKHAWRNASRC
Sbjct 361 PLAKEFIDQYYSSIKRFGSKAHMERLEEVNKEIDTTSTYQLKDTELIYGAKHAWRNASRC 420

Query 361 VGRIQWSKLQVFDARDCTTAHGMENYICNHVKYATNKGNLRSAITIFPQRTDGKHDFRVW 540
VGRIQWSKLQVFDARDCTTAHGMENYICNHVKYATNKGNLRSAITIFPOQRTDGKHDERVW
Sbjct 421 VGRIQWSKLQOVEFDARDCTTAHGMENYICNHVKYATNKGNLRSAITIFPORTDGKHDERVW 480

Query 541 NSQLIRYAGYKQPDGSTLGDPANVQFTEICIQQOGWKPPRGREFDVLPLLLQANGNDPELFQ 720

NSQLIRYAGYKQPDGSTLGDPANVQFTEICIQQGWKPPRGRFDVLPLLLOANGNDPELEQ
Sbjct 481 NSQLIRYAGYKQPDGSTLGDPANVQFTEICIQQGWKPPRGRFDVLPLLLQANGNDPELFQ 540
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Query 721 IPPELVLEVPISTPSL 768
IPPELVLEVPI P
Sbjct 541 IPPELVLEVPIRHPKE 556

hnNOSfr2100

Score Expect Method Identities Positives Gaps Frame

641 bits(1654) 0.0 Compositional matrix adjust. 307/332(92%) 312/332(93%) 2/332(0%) +3

Query 6 CITIFPOQRTDGKHDFRVWNSQLXRYAGYKQPDGSTLGDPANVQFTEICIQQGWKPPRGRE 185
ITIFPORTDGKHDFRVWNSQL RYAGYKQPDGSTLGDPANVQFTEICIQQGWKPPRGRF
Sbjct 463 AITIFPQRTDGKHDFRVWNSQLIRYAGYKQPDGSTLGDPANVQFTEICIQQGWKPPRGRE 522

Query 186 DVLPLLLQANGNDPELFQIPPELVLEVPIRHPKFEWFKDLGLKWYGLPAVSNMLLEIGGL 365
DVLPLLLOANGNDPELFQIPPELVLEVPIRHPKFEWFKDLGLKWYGLPAVSNMLLEIGGL
Sbjct 523 DVLPLLLQANGNDPELFQIPPELVLEVPIRHPKFEWFKDLGLKWYGLPAVSNMLLEIGGL 582

Query 366 EFSACPFSGWYMGTEIGVRDYCDNSRYNILEEVAKKMNLDMRKTSSLWKDQALVEINIAV 545
EFSACPFSGWYMGTEIGVRDYCDNSRYNILEEVAKKMNLDMRKTSSLWKDQALVEINIAV
Sbjct 583 EFSACPFSGWYMGTEIGVRDYCDNSRYNILEEVAKKMNLDMRKTSSLWKDQALVEINIAV 642

Query 546 LYSFQSDKVTIVDHHSATESFIKHMENEYRCRGGCPADWVWIVPPMSGSITPVFHQEMLN 725
LYSFQSDKVTIVDHHSATESFIKHMENEYRCRGGCPADWVWIVPPMSGSITPVEFHQEMLN
Sbjct 643 LYSFQSDKVTIVDHHSATESFIKHMENEYRCRGGCPADWVWIVPPMSGSITPVFHQEMLN 702

Query 726 YRLTPSFEYQPDPWNTHVWKGTNWTPTKRRAIGFKKLAEAVKFSAKLMGOQAMA*NSKATI 905
YRLTPSFEYQPDPWNTHVWKGTN TPTKRRAIGEFKKLAEAVKEFSAKLMGQAMA KATI
Sbjct 703 YRLTPSFEYQPDPWNTHVWKGTNGTPTKRRAIGFKKLAEAVKFSAKLMGQAMAKRVKATI 762

Query 906 LYATETGNRKLMPDLV*DL-QHAL-MPXMSME 995

LYATETG + + ++ +HA MSME
Sbjct 763 LYATETGKSQAYAKTLCEIFKHAFDAKVMSME 794
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78

pheNOSoxyCaM — human eNOS oxygenase domain with calmodulin-binding region in pDS-
Vector map

(87439) EcoRI

HindIII (8755)
(8566) AatIl ‘

(8564) Zral _
(8448) PspXI -

(7592) Mrel

_AsiSI - Pvul (945)
(7337) KpnI_
(7333) Acc65I

Nrul (1286)

(6679)
(6633) Ms

(6623) Dral

(6372) BmtI —
(6368) Nhel

pheNOSoxyCaM
8923 bp

_Acdl (2373)
= BstZ171 (2374)

“PfIFI - Tth111I (2399)
(5705) Aarl

(ss35) Scal /
(5471) Fsel

(5134) NdeI

" FspAI (3164)
(5029) Xbal

PshAI (3401)
| " Hpal (3740)
(4774) Sphl

EcoRV (37396)
\ BssHII (3831)

MIuI (4242)
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Sequence details of heNOSoxyCaM

Sapl

Start (0) Ndel BspQI

GCAGCAGCCATCATCATCATCATCACAGCAGCGGCAGAGAAAACTTGTATTTCCAGGGCCATATGGGCAACTTGAAGAGCGTGGCCCAGGAGCCTGGGCCACCCTG
. 1 . Il . 1 . Il n 1 M Il : 1 . 1 . 1 . ! : 1 110
+ T + T t T t T + T + T t T t T T T T T T T

I
3’ TACCCGTCGTCGGTAGTAGTAGTAGTAGTGTCGTCGCCGTCTCTTTTGAACATAAAGGTCCCGGTATACCCGTTGAACTTCTCGCACCGGGTCCTCGGACCCGGTGGGAC

Met Gly Ser Ser His His His His His His Ser Ser Gly Arg Glu Asn Leu Tyr Phe GIn Gly His Met Gly Asn Leu Lys Ser Val Ala GIn Glu Pro Gly Pro Pro Cys —
i T & 7 T r 9% 8 am T F 7 % A T % voapn 8w ooy nF T omytw T b oas W

5¢ ®\ATGG
I

CGGCCTGGGGCTGGGGCTGGGCCTTGGGCTGTGCGGCAAGCAGGGCCCAGCCACCCCGGCCCCTGAGCCCAGCCGGGCCCCAGCATCCCTACTCCCACCAGCGCCAGAAC
1 it 3 il i il ' 1 3 Il 3 il i 1 220
+ . + t + T t T t T

GCCGGACCCCGACCCCGACCCGGAACCCGACACGCCGTTCGTCCCGGGTCGGTGGGGCCGGGGACTCGGGTCGGCCCGGGGTCGTAGGGATGAGGGTGGTCGCGGTCTTG

ly Lys GIn Gly Pro Ala Thr Pro Ala Pro Glu Pro Ser Arg Ala Pro Ala Ser Leu Leu Pro Pro Ala Pro Glu —

Gly Leu Gly Leu Gly Leu Gly Leu Gly Leu Cys Gl
T T T T T T &5 T T T T T

T ™20 T T a5 50 T T L T T 60

BbvCI

T T T T T T 330

ACAGCCCCCCGAGCTCCCCGCTAACCCAGCCCCCAGAGGGGCCCAAGTTCCCTCGTGTGAAGAACTGGGAGGTGGGGAGCATCACCTATGACACCCTCAGCGCCCAGGCG
. 1 . 1 . 1 . Il . 1 . Il 1 1 4 Il . 1 . 1 4 1

TGTCGGGGGGCTCGAGGGGCGATTGGGTCGGGGGTCTCCCCGGGTTCAAGGGAGCACACTTCTTGACCCTCCACCCCTCGTAGTGGATACTGTGGGAGTCGCGGGTCCGE
Gly Ser Ile Thr Tyr Asp Thr Leu Ser Ala GIn Ala —
¥ S T ' ! T 110

His Ser Pro Pro Ser Ser Pro Leu Thr GIn Pro Pro Glu Gly Pro Lys Phe Pro Arg Val Lys Asn Trp Glu Val
T R 7 R e e TR

NgoMv_N3€T  Ecer

5 |

CAGCAGGATGGGCCCTGCACCCCAAGACGCTGCCTGGGCTCCCTGGTATTTCCACGGAAACTACAGGGCCGGCCCTCCCCCGGCCCCCCGGCCCCTGAGCAGCTGCTGAG
s ! : 1 1 1 . ! . ! : 1 1 1 . ! . ! ’ 1 . 1 440
y T t T t T y T y T t T t T y T T T T T T T

GTCGTCCTACCCGGGACGTGGGGTTCTGCGACGGACCCGAGGGACCATAAAGGTGCCTTTGATGTCCCGGCCGGGAGGGGGCCGGGGGGCCGGGGACTCGTCGACGACTC
GIn GIn Asp Gly Pro Cys Thr Pro Arg Arg Cys Leu Gly Ser Leu Val Phe Pro Arg Lys Leu GIn Gly Arg Pro Ser Pro Gly Pro Pro Ala Pro Glu Gln Leu Leu Ser —
T T T 415 ' T T T T T T T T T T T T T T T T T T T T

120 125 5 +1807 2 ™ ass & 140 145

Tatl Scal BsrBI

TCAGGCCCGGGACTTCATCAACCAGTACTACAGCTCCATTAAGAGGAGCGGCTCCCAGGCCCACGAACAGCGGCTTCAAGAGGTGGAAGCCGAGGTGGCAGCCACAGGCA
+ } 3 } + } } ;1 + } + 1 + il + ;L + } + l + 1 550
T T T T T T T T T T T T L T X T L T L T v T
AGTCCGGGCCCTGAAGTAGTTGGTCATGATGTCGAGGTAATTCTCCTCGCCGAGGGTCCGGGTGCTTGTCGCCGAAGTTCTCCACCTTCGGCTCCACCGTCGGTGTCCGT
la His Glu GIn Arg Leu GIn Glu Val Glu Ala Glu Vval Ala Ala Thr GI —

170 " T 175 T T T ™ 180 " T T

Gln Ala Arg Asp Phe Ile Asn GIn Tyr Tyr Ser Ser Ile Lys Arg Ser Gly Ser GIn Al
T 350 ' T T T T 160 T T 165 T

BlpI

heNOS801fr Stul* BamHI Aarl
[GAGCTGGTGTTCGGGGCTAA | | ‘

CCTACCAGCTTAGGGAGAGCGAGCTGGTGTTCGGGGC‘TAAGCAGGCCTGGCGCAACGCTCCCCGCTGCGTGGGCCGGATCCAGTGGGGGAAGCTGCAGGTGTTCGATGCC

+ } + } + } + } + } + } + } + } + } + $ + $ 660
GGATGGTCGAATCCCTCTCGCTCGACCACAAGCCCCGATTCGTCCGGACCGCGTTGCGAGGGGCGACGCACCCGGCCTAGGTCACCCCCTTCGACGTCCACAAGCTACGG
Thr Tyr GIn Leu Arg Glu Ser Glu Leu Val Phe Gly Ala Lys GIn Ala Trp Arg Asn Ala Pro Arg Cys Val Gly Arg Ile Gln Trp Gly Lys Leu GIn Val Phe Asp Ala -
0 ¥ ¥ ! ! ! ! i 0 52057 i ) 1542108 1 i U T 215 ! y T 220

185 ) U T T 195 7 T 200

AhdI Afel

CGGGACTGCAGGTCTGCACAGGAAATGTTCACCTACATCTGCAACCACATCAAGTATGCCACCAACCGGGGCAACCTTCGCTCGGCCATCACAGTGTTCCCGCAGCGCTG
. 1 " 1 . ! X 1 . 1 . 1 s ! X Il . 1 . 1 s ! 770
T T T T T T T T T T T T T T T T T T T T T T

GCCCTGACGTCCAGACGTGTCCTTTACAAGTGGATGTAGACGTTGGTGTAGTTCATACGGTGGTTGGCCCCGTTGGAAGCGAGCCGGTAGTGTCACAAGGGCGTCGCGAC

Ile Lys Tyr Ala Thr Asn Arg Gly Asn Leu Arg Ser Ala Ile Thr Val Phe Pro Gin Arg Cys —
T T T T T T T T T T 550 T T T

Arg Asp Cys Arg Ser Ala GIn Glu Met Phe Thr Tyr Ile Cys Asn His
¥ ; T T 225 7 3 T T 230 T ! Y =285 240 245

SanDI
EcoNI PpuMI
CCCTGGCCGAGGAGACTTCCGAATCTGGAACAGCCAGCTGGTGCGCTACGCGGGCTACCGGCAGCAGGACGGCTCTGTGCGGGGGGACCCAGCCAACGTGGAGATCACCG
4 ! : ! : 1 L ! 4 ! : ! : ! ; ! : ! : ! L ! 830

.S T L5 T £ T & T LS T L T LS T i T
GGGACCGGCTCCTCTGAAGGCTTAGACCTTGTCGGTCGACCACGCGATGCGCCCGATGGCCGTCGTCCTGCCGAGACACGCCCCCCTGGGTCGGTTGCACCTCTAGTGGC
la Gly Tyr Arg GIn Gin Asp Gly Ser Val Arg Gly Asp Pro Ala Asn Val Glu Ile Thr —
T T 280 T T 285 T T T T T

Pro Gly Arg Gly Asp Phe Arg Ile Trp Asn Ser GIn Leu Val Arg Tyr Al
T T T T T T T 570 T T 375

BsmI BsiEL BmgBI

AGCTCTGchTTCAGCACGGCTGGACCCCAGGAAACGGTCGCTTCGACGTGCTGCCCCTGCTGCTGCAGGCCCCAGATGAGCCCCCAGAACTCTTCCTTCTGCCCCCCGAG

t } + } + } + } t } t } t } + } t } t } + t 990
TCGAGACGTAAGTCGTGCCGACCTGGGGTCCTTTGCCAGCGAAGCTGCACGACGGGGACGACGACGTCCGGGGTCTACTCGGGGGTCTTGAGAAGGAAGACGGGGGGCTC
Glu Leu Cys Ile GIn His Gly Trp Thr Pro Gly Asn Gly Arg Phe Asp Val Leu Pro Leu Leu Leu GIn Ala Pro Asp Glu Pro Pro Glu Leu Phe Leu Leu Pro Pro Glu —

295 Y 23007 2 i i Y==o305 == T310 T > FEagage ’ 325 330
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heNOSoxyCaM (cont’d — 2)

NspI
Smil BpuEI PaslI heNOS1280fr XcmI Mmel
lCGCTGGTACGCCCTCCCGGC

CTGGTCCTTGAGGTGCCCCTGGAGCACCCCACGCTGGAGTGGTTTGCAGCCCTGGGCCTGCGCTGGTACGCCCTCCCGGCAGTGTCCAACATGCTGCTGGAAATTGGGGG
: ! . 1 " 1 . 1 . 1 : 1 . 1 : 1 : ! . 1 . 1

T T T T T T T T T | T T
GACCAGGAACTCCACGGGGACCTCGTGGGGTGCGACCTCACCAAACGTCGGGACCCGGACGCGACCATGCGGGAGGGCCGTCACAGGTTGTACGACGACCTTTAACCCCC
p Tyr Ala Leu Pro Ala Val Ser Asn Met Leu Leu Glu Ile Gly Gly —
T ™355 T T T T T T g5

Leu Val Leu Glu Val Pro Leu Glu His Pro Thr Leu Glu Trp Phe Ala Ala Leu Gly Leu Arg Try
T T T ™335 T T o ! T T 345 T T T ™59 T T

Acul Pfor*

CCTGGAGTTCCCCGCAGCCCCCTTCAGTGGCTGGTACATGAGCACTGAGATCGGCACGAGGAACCTGTGTGACCCTCACCGCTACAACATCCTGGAGGATGTGGCTGTCT
. 1 . 1 . ! . ! : 1 t 1 + 1 4 1 4 1 . ! . 1
t 1 t T t 1 t T t t t T t T t T T T T T T T

GGACCTCAAGGGGCGTCGGGGGAAGTCACCGACCATGTACTCGTGACTCTAGCCGTGCTCCTTGGACACACTGGGAGTGGCGATGTTGTAGGACCTCCTACACCGACAGA

Leu Glu Phe Pro Ala Ala Pro Phe Ser Gly Trp Tyr Met Ser Thr Glu Ile Gly Thr Arg Asn Leu Cys Asp Pro His Arg Tyr Asn Ile Leu Glu Asp Val Ala Val —_
T 370 " T T 375 T T T 380 T T T 385 T T 350 " T T 395 T T 400 T T
Nhel Bmtl Alel  Tsol

Bcivl DrdI ‘ | | ‘

GCATGGACCTGGATACCCGGACCACCTCGTCCCTGTGGAAAGACAAGGCAGCAGTGGAAATCAACGTGGCCGTGCTGCACAGTTACCAGCTAGCCAAAGTCACCATCGTG
: 1 . 1 " 1 . 1 : 1 . 1 : 1 s ! 4 1 . 1 . 1

CGTACCTGGACCTATGGGCCTGGTGGAGCAGGGACACCTTTCTGTTCCGTCGTCACCTTTAGTTGCACCGGCACGACGTGTCAATGGTCGATCGGTTTCAGTGGTAGCAC

Cys Met Asp Leu Asp Thr Arg Thr Thr Ser Ser Leu Trp Lys Asp Lys Ala Ala Val Glu Ile Asn Val Ala Val Leu His Ser Tyr GIn Leu Ala Lys Vval Thr Ile Vval —
405 T T 410 T T 415 " T T 430 T T 425 T T T 430 " T T 435 T T 440

BspHI

GACCACCACGCCGCCACGGCCTCTTTCATGAAGCACCTGGAGAATGAGCAGAAGGCCAGGGGGGGCTGCCCTGCAGACTGGGCCTGGATCGTGCCCCCCATCTCGGGCAG
: 1 : ! s ! s ! s ! s ! : ! s ! : ! : ! s !
t T + T t T y T t T + T t T y T t T y T T T

CTGGTGGTGCGGCGGTGCCGGAGAAAGTACTTCGTGGACCTCTTACTCGTCTTCCGGTCCCCCCCGACGGGACGTCTGACCCGGACCTAGCACGGGGGGTAGAGCCCGTC

Asp His His Ala Ala Thr Ala Ser Phe Met Lys His Leu Glu Asn Glu GIn Lys Ala Arg Gly Gly Cys Pro Ala Asp Trp Ala Trp Ile Val Pro Pro Ile Ser Gly Ser —
T T T a5 T T T ™50 ' T T 455 T T 460 T T 265 T T 470 T T 475
HincIl heNOS1700fr
ICTGTCCCCGGCCTTCCGCTA
CCTCACTCCTGTTTTCCATCAGGAGATGGTCAACTATTTCCTGTCCCCGGCCTTCCGCTACCAGCCAGACCCCTGGAAGGGGAGTGCCGCCAAGGGCACCGGCATCACCA
' Il 1 1 1 } i ' i il i 1 i Il I Il ' I 1 ‘2 1 il
T T T T T T T T T T T T T T T T T T T T T T
GGAGTGAGGACAAAAGGTAGTCCTCTACCAGTTGATAAAGGACAGGGGCCGGAAGGCGATGGTCGGTCTGGGGACCTTCCCCTCACGGCGGTTCCCGTGGCCGTAGTGGT
Leu Thr Pro Val Phe His GIn Glu Met Val Asn Tyr Phe Leu Ser Pro Ala Phe Arg Tyr GIn Pro Asp Pro Trp Lys Gly Ser Ala Ala Lys Gly Thr Gly Ile Thr —
J ' 480 4 v T 485 ) A i 490 T ' 495 T 7 T T500 7 ' y £ 5057 ¥ X Y i510% o ) s
BbsI Dral Mscl Ecil BglIl End (1611)

GGAAGAAGACCTTTAAAGAAGTGGCCAACGCCGTGAAGATCTCCGCCTCGCTCATGGGCACGGTGGCGTAA 3’
1 1 T 1 I 1 I 1 L 1 . 1 1 Ml
LT T E T & T E T Lt T K T = L ]
CCTTCTTCTGGAAATTTCTTCACCGGTTGCGGCACTTCTAGAGGCGGAGCGAGTACCCGTGCCACCGCATT@ 57
Arg Lys Lys Thr Phe Lys Glu Val Ala Asn Ala Val Lys Ile Ser Ala Ser Leu Met Gly Thr Val Ala HE -
515 T T T T T T 535 ' T T 530 ' T T 535 " T

1611

Sequencing summary of heNOSoxyCaM — sequencing complete

DNA section DNA sequencing Primer to be used
1-1611 Complete —

Mutation found in heNOSoxyCaM

DNA position Mutation Amino acid change Amino acid position
1606 — 1608 deletion of ATG Met — Ala 514
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Sequencing data of heNOSoxyCaM

T7

gaccNNNNNNNggtaattcccctctagaataattttgtttaactttaagaaggagatataccatgggecagcagcecatcatcatcat
catcacagcagcggcagagaaaacttgtatttccagggccatatgggcaacttgaagagegtggeccaggagectgggccaccctge
ggcctggggctggggctgggecttgggetgtgcggcaagcagggeccagecaccccggeccctgageccagecgggecccageatcec
ctactcccaccagcegcecagaacacagecccccgagetecccgetaacccageccccagaggggeccaagttcectegtgtgaagaac
tgggaggtggggagcatcacctatgacaccctcagegeccaggegecageaggatgggecctgecaccccaagacgetgectgggctec
ctggtatttccacggaaactacagggcecggcccteccccggecccceggeccctgagcagetgetgagtcaggeccgggacttcatea
accagtactacagctccattaagaggagcggctcccaggeccacgaacageggcettcaagaggtggaagecgaggtggeagecaca
ggcacctaccagcttagggagagcgagetggtgttcggggctaageaggectggegeaacgetecccgetgegtgggecggatecag
tgggggaagctgcaggtgttcgatgeccgggactgeaggtctgecacaggaaatgttcacctacatctgcaaccacatcaagtatgeca
ccaaccggggcaaccttcgeteggcecatcacagtgttcccgecagegetgecctggecgaggagacttccNaatctggaacagecage
tggtgcgctacgeggcNtaccggcagecaggacggetctgNgeggggggNcecagecacgtgaagatcaccgaNNtNtgeattcag
cacggctggaccccaggaacgtcgettcgacNtgetgecctgetgNtgcaggeccaNatgageccagaacNttcttetgeceecga
NctggtcttgaggtgccctgtagcNNcccaNgectgaNNNgattgcagectggctNtgectggtacgecctccgcagNtcNaatge
NNgNgaattgcgctgcaattcacgagcccNttcatggctgNtaca

heNOS801fr

gggggctgcNaatNagceteegetgegtggecggatccagtgggggaagetgeaggtgttcgatgeccgggactgeaggtetgeaca
ggaaatgttcacctacatctgcaaccacatcaagtatgccaccaaccggggcaaccttcgeteggecatcacagtgttecegeageget
geectggecgaggagacttccgaatctggaacagecagetggtgegetacgegggcetaccggeageaggacggetcetgtgeggggges
acccagccaacgtggagatcaccgagctctgecattcagecacggetggaccccaggaaacggtegettcgacgtgetgeccctgetget
gcaggccccagatgageccccagaactcttecttetgecceccgagetggtecttgaggtgeccctggageaccccacgetggagtggt
ttgcagcecctgggcectgegetggtacgeccteececggeagtgteccaacatgetgetggaaattgggggectggagttecccgeagecccec
ttcagtggctggtacatgagcactgagatcggceacgaggaacctgtgtgaccctcaccgctacaacatectggaggatgtggetgtcetg
catggacctggatacccggaccacctcgtccctgtggaaagacaaggcageagtggaaatcaacgtggecgtgetgeacagttacca
gctagccaaagtcaccatcgtggaccaccacgecgecacggectctttcatgaageacctgcagaatgagcagaaggecaggggsg
gctgeectgecagactgggectggategtgeccccatetegggeagectcactectgttttccatcaggagatggtcaactatttectgtec
ccggecttecgetaccagecagaccctggaaggggagtgecgcaagggeacggcatcacaggaagaagactttaagaagtgeacge
gtgaNatctcecgectegetcatggeacggtggegtagetttgaagNgacaatcetgtatgetcgaNacgeggecagagetacgcNag
cagctgggNactctcgagcttgatcccgtcNggtNgatgaatgacNggtcNgaacgaagetggNctgNgtacNcattgaatggg
atccgaatgagctgacgtcctgatgaaaNtcggectaaccaggtc

heNOS1280fr

gttggaatgctgctggattgggggctggagttcccgecageccecttcagtggetggtacatgagecactgagaNcNgeacgaggaacc
tgtgtgaccctcaccgctacaacatcctggaggatgtggctgtctgeatggacctggatacccggaccacctegtecctgtggaaagac
aaggcagcagtggaaatcaacgtggccgtgctgcacagttaccagctagccaaagtcaccatcgtggaccaccacgecgecacggec
tctttcatgaagcacctggagaatgagcagaaggccagggggggctgecctgecagactgggectggategtgecceecatcteggge
agcctcactcctgttttccatcaggagatggtcaactatttcctgtccceggecttecgetaccagecagaccectggaaggggagtgec
gccaagggcaccggcatcaccaggaagaagacctttaaagaagtggcecaacgecgtgaagatctecgectcgetcatgggeacggt
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ggcgtaagctttgaaggcegacaatectgtatggetccgagaccggecgggeccagagcetacgecacageagetggggagactctteeg
gaaggcttttgatcceegggtectgtgtatggatgagtatgacgtggtgtecctcgaacacgagacgetggtgetggtggtaaccagea
catttgggaatggggatcccccggagaatggagagagcetttgeagetgecctgatggagatgtecggecectacaacagetececteg
gccggaacagcacaagagttataagatccgcttcaacagcatctectgetcagacccactggtgtectettggeggeggaagaggaag
gagtccagtaacacagacagtgcaggggNcctgNgcaccctcaggttctgtgtgttcgggeteggetecgggeatacccccacttetg
cgcectttgctegtgecgtgaNNcacggetggaggaactgNgeNgggageNctgetgeNgetgggecagggNgacgagetgtgeg
ccagagagcttccgagcectgggeccaggcetgecttccageNcectggtgaNacctNNgNgtggaagaNgatgccaagtccNeNc
NcgagaaNNNttcagacccaacNggactggagcgctNagatcgetgacctcagcNgatgectNaatgetgecagtctgatcNcegt
gccatgcgtaaNNttccNagctNtaaatNtcNgcttacaa
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Blast results of heNOSoxyCaM

T7

Score Expect Method Identities Positives Gaps Frame

424 bits(1090) 4e-141 Compositional matrix adjust. 260/263(99%) 260/263(98%) 0/263(0%) +3

Query 129 MGNLKSVAQEpgppcglglglglglcgKQGpatpapepsrapasllppapehsppssplT 308
MGNLKSVAQEPGPPCGLGLGLGLGLCGKQGPATPAPEPSRAPASLLPPAPEHSPPSSPLT

Sbjct 1 MGNLKSVAQEPGPPCGLGLGLGLGLCGKQGPATPAPEPSRAPASLLPPAPEHSPPSSPLT 60

Query 309 OQPPEGPKFPRVKNWEVGSITYDTLSAQAQQODGPCTPRRCLGSLVFPRKLOQGRPSPGPPAP 488
QPPEGPKFPRVKNWEVGSITYDTLSAQAQQDGPCTPRRCLGSLVEFPRKLOGRPSPGPPAP
Sbjct 61 QPPEGPKFPRVKNWEVGSITYDTLSAQAQQDGPCTPRRCLGSLVFPRKLOGRPSPGPPAP 120

Query 489 EQLLSQARDFINQYYSSIKRSGSQAHEQRLQEVEAEVAATGTYQLRESELVFGAKQAWRN 668
EQLLSQARDFINQYYSSIKRSGSQAHEQRLQEVEAEVAATGTYQLRESELVEFGAKQAWRN
Sbjct 121 EQLLSQARDFINQYYSSIKRSGSQAHEQRLQEVEAEVAATGTYQLRESELVFGAKQAWRN 180

Query 669 APRCVGRIQWGKLQVFDARDCRSAQEMFTYICNHIKYATNRGNLRSAITVFPQRCPGRGD 848
APRCVGRIQWGKLQVFDARDCRSAQEMFTYICNHIKYATNRGNLRSAITVEFPQRCPGRGD
Sbjct 181 APRCVGRIQWGKLQVFDARDCRSAQEMFTYICNHIKYATNRGNLRSAITVFPQRCPGRGD 240

Query 849 FXIWNSQLVRYAAYRQQDGSXRG 917
F IWNSQLVRYA YRQQODGS RG
Sbjct 241 FRIWNSQLVRYAGYRQQDGSVRG 263

heNOS801fr

Score Expect Method Identities Positives Gaps Frame

508 bits(1309) 4e-173 Compositional matrix adjust. 280/326(86%) 291/326(89%) 4/326(1%) +1

Query 28 GRIQWGKLQVFDARDCRSAQEMFTYICNHIKYATNRGNLRSAITVFPQRCPGRGDFRIWN 207
GRIQWGKLQVEFDARDCRSAQEMEFTYICNHIKYATNRGNLRSAITVEFPQRCPGRGDFRIWN
Sbjct 186 GRIQWGKLQVFDARDCRSAQEMEFTYICNHIKYATNRGNLRSAITVFPQRCPGRGDFRIWN 245

Query 208 SQLVRYAGYRQQDGSVRGDPANVEITELCIQHGWTPGNGREFDVLPLLLQApdeppelfll 387
SQLVRYAGYROQODGSVRGDPANVEITELCIQHGWTPGNGRFDVLPLLLOAPDEPPELFLL
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Sbjct 246 SQLVRYAGYRQQODGSVRGDPANVEITELCIQHGWTPGNGRFDVLPLLLQAPDEPPELFLL 305

Query 388 ppelvlevplehptleWFAALGLRWYALPAVSNMLLEIGGLEFPAAPFSGWYMSTEIGTR 567
PPELVLEVPLEHPTLEWFAALGLRWYALPAVSNMLLEIGGLEFPAAPFSGWYMSTEIGTR
Sbjct 306 PPELVLEVPLEHPTLEWFAALGLRWYALPAVSNMLLEIGGLEFPAAPFSGWYMSTEIGTR 365

Query 568 NLCDPHRYNILEDVAVCMDLDTRTTSSLWKDKAAVEINVAVLHSYQLAKVTIVDHHAATA 747
NLCDPHRYNILEDVAVCMDLDTRTTSSLWKDKAAVEINVAVLHSYQLAKVTIVDHHAATA
Sbjct 366 NLCDPHRYNILEDVAVCMDLDTRTTSSLWKDKAAVEINVAVLHSYQLAKVTIVDHHAATA 425

Query 748 SFMKHLONEQKARGGCPADWAWIVPP-SRAASLLEFSIRRWSTISCPRPSATSQTLEGECR 924
SEFMKHL+NEQKARGGCPADWAWIVPP S + + +F + P +G
Sbjct 426 SFMKHLENEQKARGGCPADWAWIVPPISGSLTPVFHQEMVNYFLSPAFRYQPDPWKGSAA 485

Query 925 KGTA-SQEEDFKKCTR--XISASLMA 993
KGT ++++ FK+ ISASLM
Sbjct 486 KGTGITRKKTFKEVANAVKISASLMG 511

heNOS1280fr

Score Expect Method Identities Positives Gaps Frame
616 bits(1588) 0.0 Compositional matrix adjust. 308/340(91%) 310/340(91%) 2/340(0%) +3
Query 45 FSGWYMSTEXXTRNLCDPHRYNILEDVAVCMDLDTRTTSSLWKDKAAVEINVAVLHSYQL 224

FSGWYMSTE TRNLCDPHRYNILEDVAVCMDLDTRTTSSLWKDKAAVEINVAVLHSYQL
Sbjct 353 FSGWYMSTEIGTRNLCDPHRYNILEDVAVCMDLDTRTTSSLWKDKAAVEINVAVLHSYQL 412

Query 225 AKVTIVDHHAATASFMKHLENEQKARGGCPADWAWIVPPISGSLTPVFHQEMVNYFLSPA 404
AKVTIVDHHAATASFMKHLENEQKARGGCPADWAWIVPPISGSLTPVFHQEMVNYFLSPA
Sbjct 413 AKVTIVDHHAATASFMKHLENEQKARGGCPADWAWIVPPISGSLTPVFHQEMVNYFLSPA 472

Query 405 FRYQPDPWKGSAAKGTGITRKKTFKEVANAVKISASLMGTV-A*ALKATILYGSETGRAQ 581
FRYOPDPWKGSAAKGTGITRKKTFKEVANAVKISASLMGTV A +KATILYGSETGRAQ
Sbjct 473 FRYQPDPWKGSAAKGTGITRKKTFKEVANAVKISASLMGTVMAKRVKATILYGSETGRAQ 532

Query 582 SYAQQLGRLFRKAFDPRVLCMDEYDVVSLEHETLVLVVTSTFGNGDPPENGESFAAALME 761

SYAQOLGRLFRKAFDPRVLCMDEYDVVSLEHETLVLVVTSTFGNGDPPENGESFAAALME
Sbjct 533 SYAQQLGRLFRKAFDPRVLCMDEYDVVSLEHETLVLVVTSTFGNGDPPENGESFAAALME 592
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Query
Sbijct
Query

Sbjct

762

593

942

653

MSGPYNSSPRPEQHKSYKIRFNSISCSDPLVSSWRRKRKESSNTDSAGXLXTLRFCVEGL
MSGPYNSSPRPEQHKSYKIRFNSISCSDPLVSSWRRKRKESSNTDSAG L TLREFCVEGL
MSGPYNSSPRPEQHKSYKIRENSISCSDPLVSSWRRKRKESSNTDSAGALGTLREFCVEGL

GSGHTPTSAPLLVP*XTAGGTXXGA-LLXLGQGDELCARE 1058

GS P T G LL LGQGDELC +E
GSRAYPHFCAFARAVDTRLEELGGERLLQLGQGDELCGQE 692

88

941

652



pCWori-hiNOSoxyCaM — human A70 iNOS oxygenase domain with calmodulin-binding
region in pCWori

Vector map

(7765) MluIl 'NdeI (358)

(7562) Apal \
(7558) PspOMI__

(7354) BssHII

(7263) Hpal _
(7130) PluTI
(7128) Sfol

(7126) KasI

PmiI (3860)

| EcoRI (1023)
"/ Eagl (1067)
'/ _BstBI (1126)
.~ NcoI (1159)

_— Zral (1325)
~ AatIl (1327)

_— Agel (1522)

(6673) Bsu36I.
Alel (1590)

(6319) PfIFI-Tth111I
(6294) BstZ171
(6293) Accl’

pCWori-hiNOSoxyCaM
8225 bp

(6061) Pcil ——

[/ NsiI (2353)

Sfil (2715)

; \ " FspAI (3426)
/ BmgBI (3440
(4692) Scal [ i o
[ ] HindIII (3634)
(4157) Psil Dralll (4032)
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Sequence details of hiNOSoxyCaM

Start (0) PfIMI Bmrl 505iNOSfr
T

5 @ ATGCACCACCACCACCACCATCTGGTCAAGCTGGATGCAACCCCATTGTCCTCCCCACGGCATGTGAGGATCAAAAACTGGGGCAGCGGGATGACTTTCCAAGACACACT
I I 1 3 Il I 1 3 Il I 1 3 1 1 1 I Il 3 1 I Il : 1

I t T y T t T y T t T t T t T t T t T t T T T
3’ TACGTGGTGGTGGTGGTGGTAGACCAGTTCGACCTACGTTGGGGTAACAGGAGGGGTGCCGTACACTCCTAGTTTTTGACCCCGTCGCCCTACTGAAAGGTTCTGTGTGA

Met His His His His His His Leu Val Lys Leu Asp Ala Thr Pro Leu Ser Ser Pro Arg His Val Arg Ile Lys Asn Trp Gly Ser Gly Met Thr Phe GIn Asp Thr Leu
i % 7 & ® U o4 v oag ¢ 2 % ® &5 o ¥ 5 ¥ oom N 6 6 W on ° R =  E

505iNOSfr
TCACCATAAGGCCAAAGGG

TCACCATAAGGCCAAAGGGATTTTAACTTGCAGGTCCAAATCTTGCCTGGGGTCCATTATGACTCCCAAAAGTTTGACCAGAGGACCCAGGGACAAGCCTACCCCTCCAG

AGTGGTATTCCGGTTTCCCTAAAATTGAACGTCCAGGTTTAGAACGGACCCCAGGTAATACTGAGGGTTTTCAAACTGGTCTCCTGGGTCCCTGTTCGGATGGGGAGGTC

His His Lys Ala Lys Gly Ile Leu Thr Cys Arg Ser Lys Ser Cys Leu Gly Ser Ile Met Thr Pro Lys Ser Leu Thr Arg Gly Pro Arg Asp Lys Pro Thr Pro Pro
T T T T e T T T BT T T BT e T T T T T T T

HincIl Sspl

ATGAGCTTCTACCTCAAGCTATCGAATTTGTCAACCAATATTACGGCTCCTTCAAAGAGGCAAAAATAGAGGAACATCTGGCCAGGGTGGAAGCGGTAACAAAGGAGATA
. ! s 1 . ! s 1 . ! s 1 s ! s ! s !

: 1 ’ 1
T T T T T T T T T T T T T T T T T T T T T T

TACTCGAAGATGGAGTTCGATAGCTTAAACAGTTGGTTATAATGCCGAGGAAGTTTCTCCGTTTTTATCTCCTTGTAGACCGGTCCCACCTTCGCCATTGTTTCCTCTAT

Asp Glu Leu Leu Pro GIn Ala Ile Glu Phe Val Asn GIn Tyr Tyr Gly Ser Phe Lys Glu Ala Lys Ile Glu Glu His Leu Ala Arg Val Glu Ala Val Thr Lys Glu Ile
T e T T T T T T T T T T e P e g T T T T T T Ty

BstYI
BamHI BbsI

GAAACAACAGGAACCTACCAACTGACGGGAGATGAGCTCATCTTCGCCACCAAGCAGGCCTGGCGCAATGCCCCACGCTGCATTGGGAGGATCCAGTGGTCCAACCTGCA
s ! : ! s ! : ! s ! s ! f ! s ! : ! s ! : !
t T t T t T t T y T + T t T t T t T T T T T
CTTTGTTGTCCTTGGATGGTTGACTGCCCTCTACTCGAGTAGAAGCGGTGGTTCGTCCGGACCGCGTTACGGGGTGCGACGTAACCCTCCTAGGTCACCAGGTTGGACGT

Glu Thr Thr Gly Thr Tyr GIn Leu Thr Gly Asp Glu Leu Ile Phe Ala Thr Lys GIn Ala Trp Arg Asn Ala Pro Arg Cys Ile Gly Arg Ile GIin Trp Ser Asn Leu GIn
T T T 315 T T T 1320 ' T T 335 T T T 330 T T 135 T T 140 T T 145 T

Xmal PmiI
Mmel TspMIl |Sma1 Aﬂ]:[I‘ |BsaAI

GGTCTTCGATGCCCGCAGCTGTTCCACTGCCCGGGAAATGTTTGAACACATCTGCAGACACGTGCGTTACTCCACCAACAATGGCAACATCAGGTCGGCCATCACCGTGT
L ! s ! : ! s ! N ! : ! N ! s ! s ! s !

CCAGAAGCTACGGGCGTCGACAAGGTGACGGGCCCTTTACAAACTTGTGTAGACGTCTGTGCACGCAATGAGGTGGTTGTTACCGTTGTAGTCCAGCCGGTAGTGGCACA

Val Phe Asp Ala Arg Ser Cys Ser Thr Ala Arg Glu Met Phe Glu His Ile Cys Arg His Val Arg Tyr Ser Thr Asn Asn Gly Asn Ile Arg Ser Ala Ile Thr Val
T 150 " T T 355 " T T 160 T T 365 T T 370 T T 175 T T T — 380 T T

Tsol

BseYI PspFI BlpI BsmI 1000iNOSfr SanDI
ITCCGCTATGCTGGCTACCAG

T
TCCCCCAGCGGAGTGATGGCAAGCACGACTTCCGGGTGTGGAATGCTCAGCTCATCCGCTATGCTGGCTACCAGATGCCAGATGGCAGCATCAGAGGGGACCCTGCCAAC

. 1 1 1 . 1 1 1 . 1 1 1 . 1 . 1 1 1 . 1 I 1
T T T T T T T T T T T T T T T T T T T T T T

AGGGGGTCGCCTCACTACCGTTCGTGCTGAAGGCCCACACCTTACGAGTCGAGTAGGCGATACGACCGATGGTCTACGGTCTACCGTCGTAGTCTCCCCTGGGACGGTTG
Phe Pro GIn Arg Ser Asp Gly Lys His Asp Phe Arg Val Trp Asn Ala GIn Leu Ile Arg Tyr Ala Gly Tyr GIn Met Pro Asp Gly Ser Ile Arg Gly Asp Pro Ala Asn
185 ' i 190 ¥ L T y T 200 T v W 205 W ? ! 210 ' ’ T 215 ! T 220

220

330

—

550

Sapl
EcoRI Eagl BsiEL BpulOIl BstBI BspQI

\ | | |

GTGGAATTCACTCAGCTGTGCATCGACCTGGGCTGGAAGCCCAAGTACGGCCGCTTCGATGTGGTCCCCCTGGTCCTGCAGGCCAATGGCCGTGACCCTGAGCTCTTCGA

R e e R e

CACCTTAAGTGAGTCGACACGTAGCTGGACCCGACCTTCGGGTTCATGCCGGCGAAGCTACACCAGGGGGACCAGGACGTCCGGTTACCGGCACTGGGACTCGAGAAGCT

Val Glu Phe Thr GIn Leu Cys Ile Asp Leu Gly Trp Lys Pro Lys Tyr Gly Arg Phe Asp Val Val Pro Leu Val Leu GIn Ala Asn Gly Arg Asp Pro Glu Leu Phe Glu
! ! ! T225 7 ! ! T230 7 ! ! T235 7 ! ! 240 7 ! ! To245 7 ! ! T250 7 ! ! T 255 7

Styl
INcoI
AATCCCACCTGACCTTGTGCTTGAGGTGGCCATGGAACATCCCAAATACGAGTGGTTTCGGGAACTGGAGCTAAAGTGGTACGCCCTGCCTGCAGTGGCCAACATGCTGC
e o R e e B e
TTAGGGTGGACTGGAACACGAACTCCACCGGTACCTTGTAGGGTTTATGCTCACCAAAGCCCTTGACCTCGATTTCACCATGCGGGACGGACGTCACCGGTTGTACGACG
Ile Pro Pro Asp Leu Val Leu Glu Val Ala Met Glu His Pro Lys Tyr Glu Trp Phe Arg Glu Leu Glu Leu Lys Trp Tyr Ala Leu Pro Ala Val Ala Asn Met Leu
T T T T — 565 T T T 575 T T 375 T T 280 T T 85 ' T T 550 T T
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hiNOSoxyCaM (cont’d — 2)

BanI zral AL pfel  Haenm

\ \ ||
TTGAGGTGGGCGGCCTGGAGTTCCCAGGGTGCCCCTTCAATGGCTGGTACATGGGCACAGAGATCGGAGTCCGGGACTTCTGTGACGTCCAGCGCTACAACATCCTGGAG
L ! : ! : ! : ! L ! s ! L I s ! : ! s ! L !
T

1 + } + t + { + t + t + T t T + T t T
AACTCCACCCGCCGGACCTCAAGGGTCCCACGGGGAAGTTACCGACCATGTACCCGTGTCTCTAGCCTCAGGCCCTGAAGACACTGCAGGTCGCGATGTTGTAGGACCTC

Leu Glu Val Gly Gly Leu Glu Phe Pro Gly Cys Pro Phe Asn Gly Trp Tyr Met Gly Thr Glu Ile Gly Val Arg Asp Phe Cys Asp Val GIn Arg Tyr Asn Ile Leu Glu
295 ! ! 7300 7 ' i T305 s j 310 7 J ' “3E ! ! "320 ! : T 325 i ; ' 330

GAAGTGGGCAGGAGAATGGGCCTGGAAACGCACAAGCTGGCCTCGCTCTGGAAAGACCAGGCTGTCGTTGAGATCAACATTGCTGTGCTCCATAGTTTCCAGAAGCAGAA
. 1 4 Il 4 1 : Il . 1 : Il 4 1 : 1 3 it . 1 3 it

T T T T T T T T T T T T T T T T T T T T T
CTTCACCCGTCCTCTTACCCGGACCTTTGCGTGTTCGACCGGAGCGAGACCTTTCTGGTCCGACAGCAACTCTAGTTGTAACGACACGAGGTATCAAAGGTCTTCGTCTT

Glu val Gly Arg Arg Met Gly Leu Glu Thr His Lys Leu Ala Ser Leu Trp Lys Asp GIn Ala Vval Val Glu Ile Asn Ile Ala Val Leu His Ser Phe GIn Lys GIn Asn
T T T 335 T T 320 T T 545 T T 350 T T T 3855 T T T 380 T T g5

Agel
BsrFl
BsaWI

NmeAITT BspHI  Tatl 1550iNOSFr i\
[GAATGAATACCGGTCCCGTG

T
TGTGACCATCATGGACCACCACTCGGCTGCAGAATCCTTCATGAAGTACATGCAGAATGAATACCGGTCCCGTGGGGGCTGCCCGGCAGACTGGATTTGGCTGGTCCCTC
! L ! : ! . ! : 1 . ! : ! : ! : ! s ! : !

t t + t y y T

T t T T T T T T T T T T T T
ACACTGGTAGTACCTGGTGGTGAGCCGACGTCTTAGGAAGTACTTCATGTACGTCTTACTTATGGCCAGGGCACCCCCGACGGGCCGTCTGACCTAAACCGACCAGGGAG

Val Thr Ile Met Asp His His Ser Ala Ala Glu Ser Phe Met Lys Tyr Met GIn Asn Glu Tyr Arg Ser Arg Gly Gly Cys Pro Ala Asp Trp Ile Trp Leu Val Pro
370 T T 375 T T ™380 T T T T T T T T T 385 T T T 400 T

Alel

CCATGTCTGGGAGCATCACCCCCGTGTTTCACCAGGAGATGCTGAACTACGTCCTGTCCCCTTTCTACTACTATCAGGTAGAGGCCTGGAAAACCCATGTCTGGCAGGAC
: ! L ! : ! . ! : ! s ! : ! s 1 L ! s ! L !
t T t T t T t T t T

t + t + T + T + T t T
GGTACAGACCCTCGTAGTGGGGGCACAAAGTGGTCCTCTACGACTTGATGCAGGACAGGGGAAAGATGATGATAGTCCATCTCCGGACCTTTTGGGTACAGACCGTCCTG

Pro Met Ser Gly Ser Ile Thr Pro Val Phe His GIn Glu Met Leu Asn Tyr Val Leu Ser Pro Phe Tyr Tyr Tyr GIn Val Glu Ala Trp Lys Thr His Val Trp GIn Asp
405 ' $ X LR T T . ! Y jars K J T a20 7 ¥ o a5 ' i o430 3 ; ¥ 435 7 k& J ' 440

Bsal !FSDI

GAGAAGCGGAGACCCAAGAGAAGAGAGATTCCATTGAAAGTCTTGGTCAAAGCTGTGCTCTTTGCCTGTATGCTGATGCGCAAGACAATGGCGTCCCGAGTCTGA 3’
Il . 1 L Il 1 1 L Il 1 1 L Il 1 Il L 1 . Il ]
+ T y T t T y T t T t T t T T T T T T T 1
CTCTTCGCCTCTGGGTTCTCTTCTCTCTAAGGTAACTTTCAGAACCAGTTTCGACACGAGAAACGGACATACGACTACGCGTTCTGTTACCGCAGGGCTCAGACT ® 5,6

Glu Lys Arg Arg Pro Lys Arg Arg Glu Ile Pro Leu Lys Val Leu Val Lys Ala Val Leu Phe Ala Cys Met Leu Met Arg Lys Thr Met Ala Ser Arg Val H —
T T T a5 " T T ™850 T T ™55 T T T 260 T T 265 T T 70 " T T ™75

Sequencing summary of hiNOSoxyCaM

DNA section DNA sequencing Primer to be used
1-165 Incomplete pCWOri-fr
166 — 1425 Complete —

No mutation was found in the sequencing results of hiNOSoxyCaM.

Sequencing data of hiNOSoxyCaM
505iNOSfr

aNNggNggNcNatcttgcctggggtcattatgactcccaaaagtttgaccagaggacccagggacaagectaccectccagatga
gcttctacctcaagctatcgaatttgtcaaccaatattacggctccttcaaagaggcaaaaatagaggaacatctggecagggtggaa
gcggtaacaaaggagatagaaacaacaggaacctaccaactgacgggagatgagctcatcttcgeccaccaagcaggectggegea
atgccccacgctgcattgggaggatccagtggtccaacctgeaggtcttcgatgeccgeagetgttccactgeccgggaaatgtttgaa
cacatctgcagacacgtgcgttactccaccaacaatggcaacatcaggtcggecatcaccgtgttcccccageggagtgatggcaage
acgacttccgggtgtggaatgctcagetcatccgetatgetggetaccagatgecagatggcageatcagaggggaccctgecaacgt

91

990

1100

-

1210

1320

End (1425)

1425



ggaattcactcagctgtgcatcgacctgggetggaageccaagtacggecgcettegatgtggteccectggtectgecaggecaatggec
gtgaccctgagctcttcgaa

1000iNOSfr

atcccacctgaccttgtgcttgaggtggecatggaacatcccaaatacgagtggtttcgggaactggagctaaagtggtacgecctgec
tgcagtggccaacatgctgcttgaggtgggeggcctggagttcccagggtgeccecttcaatggetggtacatgggcacagagategga
gtccgggacttctgtgacgtccagegctacaacatcctggaggaagtgggcaggagaatgggectggaaacgcacaagetggecteg
ctctggaaagaccaggctgtcgttgagatcaacattgetgtgctccatagtttccagaagcagaatgtgaccatcatggaccaccactc
ggctgcagaatccttcatgaagtacatgcagaatgaataccggtcecgtgggggctgeceggeagactggatttggetggteectece

atgtctgggagc
1550iNOSfr
atcacccccgtgtttcaccaggagatgctgaactacgtcctgteccctttctactactatcaggtagaggectggaaaacccatgtctgg

caggacgagaagcggagacccaagagaagagagattccattgaaagtcttggtcaaagetgtgetctttgectgtatgetgatgegea
agacaatggcgtcccgagtctga
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Blast results of hiNOSoxyCaM

505iNOSfr

Score Expect Method Identities Positives Gaps Frame

431 bits(1108) 4e-147 Compositional matrix adjust. 203/204(99%) 203/204(99%) 0/204(0%) +3

Query 21 GVIMTPKSLTRGPRDKPTPPDELLPQAIEFVNQYYGSFKEAKIEEHLARVEAVTKEIETT 200
G IMTPKSLTRGPRDKPTPPDELLPQAIEFVNQYYGSFKEAKIEEHLARVEAVTKEIETT
Sbjct 117 GSIMTPKSLTRGPRDKPTPPDELLPQAIEFVNQYYGSFKEAKIEEHLARVEAVTKEIETT 176

Query 201 GTYQLTGDELIFATKQAWRNAPRCIGRIQWSNLQVFDARSCSTAREMFEHICRHVRYSTN 380
GTYQLTGDELIFATKQAWRNAPRCIGRIQWSNLQVFDARSCSTAREMFEHICRHVRYSTN
Sbjct 177 GTYQLTGDELIFATKQAWRNAPRCIGRIQWSNLQVFDARSCSTAREMFEHICRHVRYSTN 236

Query 381 NGNIRSAITVFPQRSDGKHDFRVWNAQLIRYAGYQOMPDGSIRGDPANVEFTQLCIDLGWK 560
NGNIRSAITVEPQRSDGKHDFRVWNAQLIRYAGYQMPDGSIRGDPANVEFTQLCIDLGWK
Sbjct 237 NGNIRSAITVFPQRSDGKHDFRVWNAQLIRYAGYQMPDGSIRGDPANVEFTQLCIDLGWK 296

Query 561 PKYGRFDVVPLVLQANGRDPELFE 632
PKYGRFDVVPLVLQANGRDPELFE
Sbjct 297 PKYGRFDVVPLVLQANGRDPELFE 320

1000iNOSfr

Score  Expect Method Identities Positives Gaps Frame
325 bits(832) 4e-108 Compositional matrix adjust. 151/151(100%) 151/151(100%) 0/151(0%) +1
Query 1 IPPDLVLEVAMEHPKYEWFRELELKWYALPAVANMLLEVGGLEFPGCPFNGWYMGTEIGV 180

IPPDLVLEVAMEHPKYEWFRELELKWYALPAVANMLLEVGGLEFPGCPENGWYMGTEIGV
Sbjct 321 IPPDLVLEVAMEHPKYEWFRELELKWYALPAVANMLLEVGGLEFPGCPFNGWYMGTEIGV 380

Query 181 RDFCDVQRYNILEEVGRRMGLETHKLASLWKDQAVVEINIAVLHSFQKONVTIMDHHSAA 360
RDEFCDVQRYNILEEVGRRMGLETHKLASLWKDQAVVEINIAVLHSFOKONVTIMDHHSAA
Sbjct 381 RDFCDVQRYNILEEVGRRMGLETHKLASLWKDQAVVEINIAVLHSFQOKONVTIMDHHSAA 440

Query 361 ESFMKYMONEYRSRGGCPADWIWLVPPMSGS 453
ESFMKYMONEYRSRGGCPADWIWLVPPMSGS
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Sbjct 441 ESFMKYMONEYRSRGGCPADWIWLVPPMSGS 471

1550iNOSfr

Score  Expect Method Identities  Positives  Gaps Frame
140 bits(354) 7e-44 Compositional matrix adjust. 66/66(100%) 66/66(100%) 0/66(0%) +1
Query 1 ITPVFHQEMLNYVLSPEFYYYQVEAWKTHVWODEKRRPKRREIPLKVLVKAVLFACMLMRK 180

ITPVFHQEMLNYVLSPEFYYYQVEAWKTHVWODEKRRPKRREIPLKVLVKAVLFACMLMRK
Sbjct 472 ITPVFHQEMLNYVLSPEYYYQVEAWKTHVWQDEKRRPKRREIPLKVLVKAVLFACMLMRK 531

Query 181 TMASRV 198

TMASRV
Sbjct 532 TMASRV 537
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phnNOS — human full-length nNOS in pDS-78

Vector map

(9670) EcoRI HindIII (9676)

(9375) Bglll : Psil (370)
(9352) BSIWI ,
(9279) Mrel _ .

(3073) BSrGI__
(8921) HindII-__

AsiSI - Pvul (945)

(8436) Scal _NruI (1286)

(7474) Bglll
(7450) HindIII
(7353) BmtI —
(7349) Nhel _—

(7261) BstBI

- AccI (2373)
~ BstZ171 (2374)

" PshAI (3401)

. Hpal (3740)

(6102) AfIII ; =
= =\ BssHII (3831)
(5873) AhdI ] \
(s411) Pmit—~ _~— /
(5345) Fsel Mlul (4242)
(5134) Ndel ‘

(5029) Xbal  Bglll (4963)
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Sequence details of hnNOS

Start (0) Ndel

5% CLatgggcagcagccatcatcatcatcatcacagcagcggcagagaaaacttgtatttccagggccatatggaggatcacatgttcggtgttcagcaaatccagcccaatgt
I 1 Il . 1 . Il L 1 1 Il . Il 1 1 . 1 1 1 . Il . 1
+ t t t t

3

110
I T T T T L] T T T T T T T T T T T T
tacccgtcgtcggtagtagtagtagtagtgtcgtcgecgtctettttgaacataaaggtcccggtatacctcctagtgtacaagccacaagtegtttaggtecgggttaca

Met Gly Ser Ser His His His His His His Ser Ser Gly Arg Glu Asn Leu Tyr Phe GIn Gly His Met Glu Asp His Met Phe Gly Val GIn GIn Ile GIn Pro Asn Val —
1 T T T S T T T 10, " T T T T T 50 T T T T35 7 T T ™30 T T T 35 T

KasI__ Narl Sfol

: ‘ __PluTI

gtaaagacaagcagagaagttcgcgtttcaacccccggaccctaaagaccacttcctcgcccagtcattcggcgggcactagtagagactggactaagcacccccgeggce
Ile Ser Val Arg Leu Phe Lys Arg Lys Val Gly Gly Leu Gly Phe Leu Val Lys Glu Arg Val Ser Lys Pro Pro Val Ile Ile Ser Asp Leu lIle Arg Gly Gly Ala —
T T T T 45 T T 55 T 55 T T T 60 — — 65 T 5 T T T

|
catttctgttcgtctcttcaagcgcaaagttgggggcctgggatttctggtgaaggagcgggtcagtaageccgeccgtgatcatctctgacctgattecgtgggggegecyg
i 1 : 1 : 1 : 1 : 1 : 1 1 1 1 1 : 1 : Tk 220

Fsel

cagagcagagtggcctcatccaggccggagacatcattcttgcggtcaacggccggecccttggtggacctgagctatgacagecgeccctggaggtactcagaggcattgec
1 1 1 1 1 L i 1 i 1 1 1 1 L i 1 1 1 1 1 1 L
T T T T T T T T T T v T v T s T T T & T ¥
gtctcgtctcaccggagtaggtccggcctctgtagtaagaacgccagttgeccggeccgggaaccacctggactcgatactgtcgecgggacctccatgagtctccgtaacgg

Ala Glu GIn Ser Gly Leu Ile GIn Ala Gly Asp Ile Ile Leu Ala Val Asn Gly Arg Pro Leu Val Asp Leu Ser Tyr Asp Ser Ala Leu Glu Val Leu Arg Gly Ile Ala —
5 @ T T T L S T TR R R T R T

330

PmiI

tctgagacccacgtggtcctcattctgaggggccctgaaggtttcaccacgcacctggagaccacctttacaggtgatgggacccccaagaccatccgggtgacacagec
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 440
T T T T T T T T T T T T T T T % T T T T T T

agactctgggtgcaccaggagtaagactccccgggacttccaaagtggtgecgtggacctectggtggaaatgtccactaccctgggggttctggtaggecccactgtgtegg

Ser Glu Thr His Val Val Leu Ile Leu Arg Gly Pro Glu Gly Phe Thr Thr His Leu Glu Thr Thr Phe Thr Gly Asp Gly Thr Pro Lys Thr Ile Arg Val Thr GIn Pro —
T T T 415 T T T 320 " T T ™335 T T T —130 T T as T T 340 T T T

hnNOSfr1100 BtsI
[caaagccgtggatctgtecce

cctgggtccccccaccaaagccgtggatctgtcccaccagccaccggccggcaaagaacagcccctggcagtggatggggectcgggtcccgggaatgggectcageatyg
e e I
ggacccaggggggtggtttcggcacctagacagggtggtcggtggccggeccgtttcttgtcggggaccgtcacctaccccggagecccagggcccttacccggagtecgtac
Leu Gly Pro Pro Thr Lys Ala Val Asp Leu Ser His GIn Pro Pro Ala Gly Lys Glu GIn Pro Leu Ala Val Asp Gly Ala Ser Gly Pro Gly Asn Gly Pro GIn His —_
T 150 T T 355 T T T 160 " T T ™65 T T T 170 " T T 175 T T 1807 " T T

550

cctacgatgatgggcaggaggctggctcactcccccatgccaacggecctggecccccaggecccccaggccaggaccccgcgaagaaagcaaccagagtcagecctccaaggce

+ t + t + } t } + t + t + } t } + } + t + } 660
ggatgctactacccgtcctccgaccgagtgagggggtacggttgeccggaccgggggtccgggggtccggtecctggggegettectttegttggtctcagtecggaggttcceg

Ala Tyr Asp Asp Gly GIn Glu Ala Gly Ser Leu Pro His Ala Asn Gly Leu Ala Pro Arg Pro Pro Gly GIn Asp Pro Ala Lys Lys Ala Thr Arg Val Ser Leu GIn Gly —
"1 T 1 ' T 15 T~ T T-200 ' T T T 205 ' T " =210 ' ' T " =215 ' ' T T 220

BlpI

agaggggagaacaatgaactgctcaaggagatagagcctgtgctgagccttctcaccagtgggagcagaggggtcaagggaggggcacctgccaaggcagagatgaaaga
+ t + t + } t t + t + t + } t } + t + t + } 770
tctccectcttgttacttgacgagttcctctatctcggacacgactcggaagagtggtcaccctcgtectccccagtteccctecccgtggacggttccgtetctactttet
Arg Gly Glu Asn Asn Glu Leu Leu Lys Glu Ile Glu Pro Val Leu Ser Leu Leu Thr Ser Gly Ser Arg Gly Val Lys Gly Gly Ala Pro Ala Lys Ala Glu Met Lys Asp —
! ! - T 225 7 g i T230 T ! ! T235 7 ! ! T240 7 2 / T245 7 ! ! T250 7 ! ! T 255 T

PfIFI
AhdI Tth111l

tatgggaatccaggtggacagagatttggacggcaagtcacacaaacctctgcccctcggcgtggagaacgaccgagtcttcaatgacctatgggggaagggcaatgtge
t } t } t } y t + } + } + } + t + } + } + } 880
atacccttaggtccacctgtctctaaacctgccgttcagtgtgtttggagacggggagccgcacctcttgectggctcagaagttactggatacccccttecccgttacacy
Met Gly Ile GIn Vval Asp Arg Asp Leu Asp Gly Lys Ser His Lys Pro Leu Pro Leu Gly Val Glu Asn Asp Arg Val Phe Asn Asp Leu Trp Gly Lys Gly Asn Val —
T T SEE * T T 565 T T T 575 T T 575 1 T T ™380 T T ™85 T T ™00 T T T

hnNOSfr1600
lacagtcccccacaaagaat
ctgtcgtcctcaacaacccatattcagagaaggagcagccccccacctcaggaaaacagtcccccacaaagaatggcagecccctccaagtgtccacgcttcctcaaggte
i 1 ' 1 3 1 i 1 1 1 I 1 3 1 i 1 i 1 1 1

990

gacagcaggagttgttgggtataagtctcttcctecgtcggggggtggagtccttttgtcagggggtgtttcttaccgtcggggaggttcacaggtgcgaaggagttccag

Pro Val Val Leu Asn Asn Pro Tyr Ser Glu Lys Glu GIn Pro Pro Thr Ser Gly Lys GIn Ser Pro Thr Lys Asn Gly Ser Pro Ser Lys Cys Pro Arg Phe Leu Lys Val —_
565 T T T ™300 T T T 305 T T T 310" T T 315 T T T ™355 T T T 335 T T T ™330

AfIIT

aagaactgggagactgaggtggttctcactgacaccctccaccttaagagcacattggaaacgggatgcactgagtacatctgcatgggctccatcatgcatccttctca
i 1 i 1 i 1 i 1 i 1 i 1 i 1 i 1 i 1 i 1 i 1 1100
+ + t + + +

T t T t T T T T T T T T T T T T
ttcttgaccctctgactccaccaagagtgactgtgggaggtggaattctcgtgtaacctttgeccctacgtgactcatgtagacgtacccgaggtagtacgtaggaagagt
Lys Asn Trp Glu Thr Glu Val Val Leu Thr Asp Thr Leu His Leu Lys Ser Thr Leu Glu Thr Gly Cys Thr Glu Tyr Ile Cys Met Gly Ser Ile Met His Pro Ser Gln —
T T T T—aE 7 T——T—aafr et e T T T——TrraEpET— T ™355 T T T —3g0 T T T 35T
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hnNOS (cont’d — 2)

gcatgcaaggaggcctgaagacgtccgcacaaaaggacagctcttccctctcgccaaagagtttattgatcaatactattcatcaattaaaagatttggctccaaagccce
1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1210
L T b T L) T L f T T L T T L} L T T & ¥ T L T

cgtacgttcctccggacttctgcaggcgtgttttcctgtcgagaagggagagcggtttctcaaataactagttatgataagtagttaattttctaaaccgaggtttcggg

His Ala Arg Arg Pro Glu Asp Val Arg Thr Lys Gly GIn Leu Phe Pro Leu Ala Lys Glu Phe Ile Asp GIn Tyr Tyr Ser Ser Ile Lys Arg Phe Gly Ser Lys Ala -
T 370 T T 375 T T T ™380 T T 385 T T T ™380 T T 395 7 T T 400 T T

acatggaaaggctggaagaggtgaacaaagagatcgacaccactagcacttaccagctcaaggacacagagctcatctatggggccaagcacgcctggcggaatgectecg

I It i 1 3 J 3 1 3 il 3 1 3 1 ' l I 1 3 Il I X

+ t +
tgtacctttccgaccttctccacttgtttctctagctgtggtgatcgtgaatggtcgagttcctgtgtctcgagtagatacccecggttecgtgeggaccgecttacggage

His Met Glu Arg Leu Glu Glu Val Asn Lys Glu Ile Asp Thr Thr Ser Thr Tyr GIn Leu Lys Asp Thr Glu Leu Ile Tyr Gly Ala Lys His Ala Trp Arg Asn Ala Ser —_
T 05 T T T T T a5 T T T~ 20 T T ™35 " T T 230 T T ™35 T T a0

T T T T T T T T T T T T+ T t T t T + 3 1320

hnNOSfr2100

Itétcaaétatéccac

cgctgtgtgggcaggatccagtggtccaagctgcaggtattcgatgcccgtgactgcaccacggecccacgggatgttcaactacatctgtaaccatgtcaagtatgeccac
I 1 i 1 i | 1 L i 1 i L i 1 i 1 3 1 i 1 i 1 1430

T T T T T T T j ¢ T T T T T T > T L T i T ¥ T

gcgacacacccgtcctaggtcaccaggttcgacgtccataagctacgggcactgacgtggtgccgggtgeccctacaagttgatgtagacattggtacagttcatacggtg

Arg Cys Val Gly Arg lIle GIn Trp Ser Lys Leu GIn Val Phe Asp Ala Arg Asp Cys Thr Thr Ala His Gly Met Phe Asn Tyr Ile Cys Asn His Val Lys Tyr Ala Thr —
S TS T e S T s e e T S S S S B e e T S B S B e S S

hnNOSfr2100

caacaj

caacaaagggaacctcaggtctgccatcaccatattcccccagaggacagacggcaagcacgacttccgagtctggaactcccagectcatccgectatgectggectacaage
i L L 1 1 1 1 1 3 1 r 1 L 1 1 1 s 1 1 1 1 1 1540
T T T T T T T T T T L T T T L3 T T T T T L T
gttgtttcccttggagtccagacggtagtggtataagggggtctcctgtctgeccgttecgtgectgaaggctcagaccttgagggtcgagtaggcgatacgaccgatgttecg

Asn Lys Gly Asn Leu Arg Ser Ala Ile Thr Ile Phe Pro Gin Arg Thr Asp Gly Lys His Asp Phe Arg Val Trp Asn Ser GIn Leu Ile Arg Tyr Ala Gly Tyr Lys —
T 480 ' T T 485 T T 450 " T T 495 T T T 500 T T 505 " T T 519 T T

agcctgacggctccaccctgggggacccagccaatgtgcagttcacagagatatgcatacagcagggctggaaaccgecctagaggccgecttcgatgtcctgeccgetectg
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Ik i 1 1 1 1650
T T T T T T T T T T L) T L3 T L) T L3 T L3 T L T
tcggactgccgaggtgggaccccctgggtcggttacacgtcaagtgtctctatacgtatgtcgtecccgacctttggecggatctccggecgaagectacaggacggcgaggac

GIn Pro Asp Gly Ser Thr Leu Gly Asp Pro Ala Asn Val GIn Phe Thr Glu Ile Cys Ile GIn GIn Gly Trp Lys Pro Pro Arg Gly Arg Phe Asp Val Leu Pro Leu Leu —
515 T T T 555 T T T 555 T T T 535 T T T 535 T T T 540 T T T 545 T T T )

cttcaggccaacggcaatgaccctgagctcttccagattcctccagagectggtgttggaagttcccatcaggcaccccaagtttgagtggttcaaggacctggggetgaa
I 1 1 1 I 1 i L i 1 {1 1 X 1 i 1 1 1 1 1 1 1 1760
+ T t T t T + T t T t T T T T T T T T T T T
gaagtccggttgccgttactgggactcgagaaggtctaaggaggtctcgaccacaaccttcaagggtagtccgtggggttcaaactcaccaagttcctggaccccgactt

Leu GIn Ala Asn Gly Asn Asp Pro Glu Leu Phe GIn Ile Pro Pro Glu Leu Val Leu Glu Val Pro Ile Arg His Pro Lys Phe Glu Trp Phe Lys Asp Leu Gly Leu Lys —
T T T 555 T T S0 " T T 565 T T T 570 T T T 575 T T T —sag T T —5g5 T

gtggtacggcctccccgeccgtgtccaacatgctcctagagattggcggectgcagttcagegectgtcccttcagtggetggtacatgggcacagagattggtgtccgeg
1 1 i 2 € 1 1 1 & 1 1 i 1 ) § i 1 1 ) 6 1 1 1 L 1870
L T T T L] T L T L T L T L T L T L T L) T L T
caccatgccggaggggcggcacaggttgtacgaggatctctaaccgccggacgtcaagtcgcggacagggaagtcaccgaccatgtacccgtgtctctaaccacaggege

Trp Tyr Gly Leu Pro Ala Val Ser Asn Met Leu Leu Glu Ile Gly Gly Leu GIn Phe Ser Ala Cys Pro Phe Ser Gly Trp Tyr Met Gly Thr Glu Ile Gly Val Arg —
T ™50 T T T ™55 T T T 8007 T T 605 " T T — 610 T T 615 T T 620" T T

PflMI*

hnNOSfr2600
&aaggaccaggcgctggtgg
T
actactgtgacaactcccgctacaatatcctggaggaagtggccaagaagatgaacttagacatgaggaagacgtcctccctgtggaaggaccaggcgctggtggagatce
: ! s ! . ! } ! . 1 ) 1 F ! : 1 : ! : ! s !
T T T T T 1] T T T T T T T T + T T T t T t ¥ 1980
tgatgacactgttgagggcgatgttataggacctccttcaccggttcttctacttgaatctgtactccttctgcaggagggacaccttecctggtccgecgaccacctctag

Asp Tyr Cys Asp Asn Ser Arg Tyr Asn Ile Leu Glu Glu Val Ala Lys Lys Met Asn Leu Asp Met Arg Lys Thr Ser Ser Leu Trp Lys Asp GIn Ala Leu Val Glu Ile —
Teass @ @ & % ooe30r f. & 4 & &35 & L & €40 U 7 L o6d%s @ 7 & G oeson il & % 255 & & & il 660

BsaBI*

aatatcgcggttctctatagcttccagagtgacaaagtgaccattgttgaccatcactccgccaccgagtccttcattaagcacatggagaatgagtaccgctgccgggg
+ } + } + } + : + } t } + : t } } } + } t } 2090
ttatagcgccaagagatatcgaaggtctcactgtttcactggtaacaactggtagtgaggcggtggctcaggaagtaattcgtgtacctcttactcatggcgacggcccce
Asn Ile Ala Val Leu Tyr Ser Phe GIn Ser Asp Lys Val Thr Ile Val Asp His His Ser Ala Thr Glu Ser Phe Ile Lys His Met Glu Asn Glu Tyr Arg Cys Arg Gly —
T T T e85 ' T T 670 T T T 675 T T 680 " T T 685 T T 690 " T T T

BspEI BstBI

gggctgccctgccgactgggtgtggatcgtgeccccccatgtccggaagcatcacccctgtgttccaccaggagatgctcaactaccggctcaccccctccttcgaatace
1 1 1 1 1 1 1 e 1 1 1 L i 1 1 1 i 1 1 1

t T t T + T + t + t t t + t + t + t + + + + 2200

cccgacgggacggctgacccacacctagcacggggggtacaggccttcgtagtggggacacaaggtggtcctctacgagttgatggccgagtgggggaggaagettatgg

Gly Cys Pro Ala Asp Trp Val Trp Ile Val Pro Pro Met Ser Gly Ser Ile Thr Pro Val Phe His GIn Glu Met Leu Asn Tyr Arg Leu Thr Pro Ser Phe Glu Tyr -
T 700 T T ™05 T T 10 " T T 15 T T T 50 T T 55 T T — =30 T T T
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hnNOS (cont’d — 3)

agcctgatccctggaacacgcatgtctggaaaggcaccaactggacccccacaaagcggcgagccatcggcttcaagaagctagcagaagctgtcaagttctcggccaag
e B L e
tcggactagggaccttgtgcgtacagacctttccgtggttgacctgggggtgtttcgeccgectecggtageccgaagttcttcgatcgtcttcgacagttcaagageccggttce
GIn Pro Asp Pro Trp Asn Thr His Val Trp Lys Gly Thr Asn Trp Thr Pro Thr Lys Arg Arg Ala Ile Gly Phe Lys Lys Leu Ala Glu Ala Val Lys Phe Ser Ala Lys
735 " T T a0 T T 45 7 T T o T T 555 T T 60 " T T 765 T T T 370

ctgatggggcaggctatggccaagagggtgaaagcgaccatcctctatgccacagagacaggcaaatcgcaagcttatgccaagaccttgtgtgagatcttcaaacacge
i 1 1 ;L + l 1 Il 1 1 1 L i 1 1 1 + l 1 } 1 1
T T T T T T T T T T T T T T T T T T L] T T T

gactaccccgtccgataccggttctcccactttcgetggtaggagatacggtgtctctgtecgtttagegttecgaatacggttctggaacacactctagaagtttgtgeg

Leu Met Gly GIn Ala Met Ala Lys Arg Val Lys Ala Thr Ile Leu Tyr Ala Thr Glu Thr Gly Lys Ser GIn Ala Tyr Ala Lys Thr Leu Cys Glu Ile Phe Lys His Ala
T T T 575 T T T a0 ' T T a5 ' T T g0 T T T T T T ™800 " T T 805 '
hnNOSfr3080 BStEIL
antgtccatggaagaatat |

ctttgatgccaaggtgatgtccatggaagaatatgacattgtgcacctggaacatgaaactctggtccttgtggtcaccagcacctttggcaatggagatccccctgaga
1 1 1 1 £ 1 1 1 1 1 1 1 e 1 1 1 1 1 1

+ + T T T T T T T T T T T T T T T T T T T T

gaaactacggttccactacaggtaccttcttatactgtaacacgtggaccttgtactttgagaccaggaacaccagtggtcgtggaaaccgttacctctagggggactct

Phe Asp Ala Lys Val Met Ser Met Glu Glu Tyr Asp Ile Val His Leu Glu His Glu Thr Leu Val Leu Val Val Thr Ser Thr Phe Gly Asn Gly Asp Pro Pro Glu
T 810 ' T T — 815 ' T T T T T T T T T8 ! T T 835 T T TE0 T T T
Apol

atggggagaaattcggctgtgctttgatggaaatgaggcaccccaactctgtgcaggaagaaaggaagagctacaaggtccgattcaacagcgtctcctcctactctgac
i 1 3 1 1 1 i 1 1 1 1 1 i 1 i 1 3 1 1 1 1 1
T T T T T T T T T T T T T T T T T T v T T T

tacccctctttaagccgacacgaaactacctttactccgtggggttgagacacgtccttectttecttctegatgtteccaggectaagttgtecgcagaggaggatgagactg

Asn Gly Glu Lys Phe Gly Cys Ala Leu Met Glu Met Arg His Pro Asn Ser Val GIn Glu Glu Arg Lys Ser Tyr Lys Val Arg Phe Asn Ser Val Ser Ser Tyr Ser Asp
—aas T T T T T ™ g55 T T 860 ' T T 865 T T —a70 ' T T s T T ™880
BtgZI

tcccaaaaatcatcaggcgatgggcccgacctcagagacaactttgagagtgectggacccctggeccaatgtgaggttctcagtttttggeccteggectcacgagcatacce
L 1 1 1 1 i L 1 1 1 1 i 1 i 1 1 1 1 1 1 1

agggtttttagtagtccgctacccgggctggagtctctgttgaaactctcacgacctggggaccggttacactccaagagtcaaaaaccggagccgagtgctcgtatggyg
Ser GIn Lys Ser Ser Gly Asp Gly Pro Asp Leu Arg Asp Asn Phe Glu Ser Ala Gly Pro Leu Ala Asn Val Arg Phe Ser Val Phe Gly Leu Gly Ser Arg Ala Tyr Pro
T T T g5 T T ~geg T T 895 T T T 0007 T T ™ ap5 ' T T 910 ' T T 515

tcacttttgcgccttcggacatgctgtggacaccctcctggaagaactgggaggggagaggatcctgaagatgagggaaggggatgagctctgtgggcaggaagaggett
1 1 1 1 I 1 1 1 i 1 1 1 1 1 1 L 1 1 1 ' ¢ 1 1

T T T T T T T T T T T T T T T T

agtgaaaacgcggaagcctgtacgacacctgtgggaggaccttcttgaccctcccctctecctaggacttctactcccttcccctactcgagacacccgteccttcteccgaa

His Phe Cys Ala Phe Gly His Ala Val Asp Thr Leu Leu Glu Glu Leu Gly Gly Glu Arg Ile Leu Lys Met Arg Glu Gly Asp Glu Leu Cys Gly Gin Glu Glu Ala
T 930 T T 935 T T T 530 T T ™35 T T T 540 T T 945 ' T 950 T T

XmnI hnNOSfr3560
| [agatgatgtcaacattgaaal

tcaggacctgggccaagaaggtcttcaaggcagcctgtgatgtettectgtgtgggagatgatgtcaacattgaaaaggccaacaattccctcatcagcaatgatcgeage
1 L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L
.2 T ) T L] T L} T L T ) : L3 T

! T . T L T ) T
agtcctggacccggttcttccagaagttccgtcggacactacagaagacacaccctctactacagttgtaacttttccggttgttaagggagtagtcgttactagegtcy
Phe Arg Thr Trp Ala Lys Lys Val Phe Lys Ala Ala Cys Asp Val Phe Cys Val Gly Asp Asp Val Asn Ile Glu Lys Ala Asn Asn Ser Leu Ile Ser Asn Asp Arg Ser
55 T T ™ 560 " T T 565 ' T T 570 " T T 975 T T T 580 " T T 585 T T T ™ 590

tggaagagaaacaagttccgcctcacctttgtggccgaagctccagaactcacacaaggtctatccaatgtccacaaaaagcgagtctcagctgeccggectccttagecg
X L 1 1 e 1 i 1 1 1 1 1 1 1 1 L 1 1 1 1 1 L

t T + T t T + T + T t T + T + T + T + T + T

accttctctttgttcaaggcggagtggaaacaccggcttcgaggtcttgagtgtgttccagataggttacaggtgtttttcgectcagagtcgacgggccgaggaatcgge

Trp Lys Arg Asn Lys Phe Arg Leu Thr Phe Val Ala Glu Ala Pro Glu Leu Thr GIn Gly Leu Ser Asn Val His Lys Lys Arg Val Ser Ala Ala Arg Leu Leu Ser Arg
T T T 995 T T ™ 1000 " T T ™ 1005 T T 1010 " T T 1015 " T T ™ 1020 T T 1025

tcaaaacctccagagccctaaatccagtcggtcaactatcttcgtgcgtctccacaccaacgggagccaggagctgcagtaccagcctggggaccacctgggtgtcttcce
e o L T o L L e L = s S
agttttggaggtctcgggatttaggtcagccagttgatagaagcacgcagaggtgtggttgeccctecggtcctecgacgtcatggtcggacccctggtggacccacagaagg
GIn Asn Leu GIn Ser Pro Lys Ser Ser Arg Ser Thr Ile Phe Val Arg Leu His Thr Asn Gly Ser GIn Glu Leu GIn Tyr GIn Pro Gly Asp His Leu Gly Val Phe
T ™ 1030 T T ™3035 T T ™ 1040 ' T T 1045 " T T ™1050 T T T T T 1060 T T

ctggcaaccacgaggacctcgtgaatgccctgatcgagcggctggaggacgcgeccgectgtcaaccagatggtgaaagtggaactgctggaggagcggaacacggettta
1 1 1 S E 1 1 3 1 4 l 3 1 1 1 1 1 3 1 1 1 1 1
T T T T T T T T T T T T L3 T T T L T v T b T
gaccgttggtgctcctggagcacttacgggactagctcgecgacctecctgecgecggecggacagttggtctaccactttcaccttgacgacctecctecgecttgtgecgaaat

Pro Gly Asn His Glu Asp Leu Val Asn Ala Leu Ile Glu Arg Leu Glu Asp Ala Pro Pro Val Asn GIn Met Val Lys Val Glu Leu Leu Glu Glu Arg Asn Thr Ala Leu
1065 ! ! 71070 T ! ! 71075 7 ! 4 T 1080 : ! " 1085 ' ! 71090 ! y T 1095 T ! d T 1100
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hnNOS (cont’d — 4)

Scal hnNOSfr4040

|§cctct§ca§ct§ca

ggtgtcatcagtaactggacagatgagctccgcctcccgeccctgcaccatcttccaggccttcaagtactacctggacatcaccacgccaccaacgcctctgcagectgea

B e G

ccacagtagtcattgacctgtctactcgaggcggagggcgggacgtggtagaaggtccggaagttcatgatggacctgtagtggtgcggtggttgcggagacgtcgacgt

Gly val lle Ser Asn Trp Thr Asp Glu Leu Arg Leu Pro Pro Cys Thr Ile Phe Gin Ala Phe Lys Tyr Tyr Leu Asp ]Ie Thr Thr Pro Pro Thr Pro Leu GIn Leu Gin
i ; T 1105 T T1110 7 L F - T 1120 7 11255 T 1130 7 i E85 i

hnNOSfr4040

BstAPI
cagt

gcagtttgcctccctagctaccagcgagaaggagaagcagecgtctgectggtcctcagcaagggtttgcaggagtacgaggaatggaaatggggcaagaaccccaccatceg
1 L i 1 1 1 1 1 1 1 1 1 1 L 1 1 1 1 i 1
T T T T T T T T T T T T T T T T T T T T Az T
cgtcaaacggagggatcgatggtcgectcttcctcttcgtcgcagacgaccaggagtcgttcccaaacgtcctcatgetccttacctttacccecgttecttggggtggtage

GIn Phe Ala Ser Leu Ala Thr Ser Glu Lys Glu Lys GIn Arg Leu Leu Val Leu Ser Lys Gly Leu GIn Glu Tyr Glu Glu Trp Lys Trp Gly Lys Asn Pro Thr Ile
! T 1140 7 ! T 1145 7 ! T1150 7 ! T 1155 7 ! ! 1160 7 ! T1165 71170 7 ! !

tggaggtgctggaggagttcccatctatccagatgccggccaccctgectcctgacccagctgtccctgectgecagccccgetactattccatcagetecctccccagacatg
i 1 L 4 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 o 1 1
T T T T T T T T T T T T T T T T T T L T T T
acctccacgacctcctcaagggtagataggtctacggccggtgggacgaggactgggtcgacagggacgacgtcggggcgatgataaggtagtcgaggaggggtctgtac

val Glu val Leu Glu Glu Phe Pro Ser Ile Gln Met Pro A|a Thr Leu Leu Leu Thr Gln Leu Ser Leu Leu Gln Pro Arg Tyr Tyr Ser Ile Ser Ser Ser Pro Asp Met
L ax7s T 1180 } T 1185 7 T 1190 % A195 W T 1200 T 1205 7 T 1210

ThL
XhoI
PaeR71 BcivI

taccctgatgaagtgcacctcactgtggccatcgtttcctaccgcactcgagatggagaaggaccaattcaccacggcgtatgctcctcctggctcaaccggatacaggce
1 | It 1 1 1 1 1 1 1 L 1 1 1 1 1 1 E 1 1 1 i
T T T T T T T T T T T T T 1 T B T T L) T L3 T
atgggactacttcacgtggagtgacaccggtagcaaaggatggcgtgagctctacctcttcctggttaagtggtgccgcatacgaggaggaccgagttggecctatgtccg

Tyr Pro Asp Glu Val His Leu Thr Val Ala Ile Val Ser Tyr Arg Thr Arg Asp Gly Glu Gly Pro lle His His Gly Val Cys Ser Ser Trp Leu Asn Arg Ile Gin Ala
v 12355 K ! Y 512200 J o5 1230 7 v 1235% T 1240 7 v 245

tgacgaactggtcccctgtttcgtgagaggagcacccagcttccacctgccccggaacccccaagtcccctgecatcctegttggaccaggcaccggecattgecccctttece
1 1 I I ’ 1 3 1 I It I I 1 1 1 Il i 1 I 1 1 1

LS T ! T 7 T ! T L! T = T 7 T ! Ll ! T L I 2 T

actgcttgaccaggggacaaagcactctcctcgtgggtcgaaggtggacggggccttgggggttcaggggacgtaggagcaacctggtccgtggeccgtaacggggaaagg
Asp Glu Leu Val Pro Cys Phe Val Arg Gly Ala Pro Ser Phe Hls Leu Pro Arg Asn Pro Gln Val Pro Cys lle Leu Val Gly Pro Gly Thr Gly Ile Ala Pro Phe

T 71250 7 2255 1260 ' 71265 1 1270 7 4975 o 1280
EcoRV hnNOSfr4540
| |tgaacccctgccccatggte
gaagcttctggcaacagcggcaatttgatatccaacacaaaggaatgaacccctgccccatggtcctggtcttcgggtgeccggcaatccaagatagatcatatctacagg
i L 1 1 i 1 1 1 i 1 1 1 i 1 1 Tt 1 1 1 ik i 6
+ 1 + + + T + T t T + T t T t T t T T T T T

cttcgaagaccgttgtcgccgttaaactataggttgtgtttccttacttggggacggggtaccaggaccagaagcccacggccgttaggttctatctagtatagatgtce

Arg Ser Phe Trp Gln Gln Arg Gin Phe Asp Ile GIn His Lys Gly Met Asn Pro Cys Pro Met Vval Leu Val Phe Gly Cys Arg Gln Ser Lys Ile Asp H|s Ile Tyr Arg
1285 T 71290 T 1295 T y 1300 T ! 71305 7 i 71310 7 T 13150 | T 1320

BsrGI

gaagagaccctgcaggccaagaacaagggggtcttcagagagctgtacacggcttactcccgggagccagacaaaccaaagaagtacgtgcaggacatcctgcaggagcea
1 1 X 1 1 1 1 1 1 1 1 4 1 1 1 1 i 1 1 L 1 1
T T T T T T T T T T T T T T T T T T v T T T
cttctctgggacgtccggttcttgttcccccagaagtctctcgacatgtgccgaatgagggccctcggtctgtttggtttcttcatgcacgtcctgtaggacgtecctegt

Glu GIu Thr Leu GIn Ala Lys Asn Lys Gly Vval Phe Arg Glu Leu Tyr Thr Ala Tyr Ser Arg Glu Pro Asp Lys Pro Lys Lys Tyr Val GIn Asp Ile Leu GIn Glu GIn
" 13257 7 Y 21330 7 Y4335 ¥ ¥ T 1340 7 T 1345 7 ¥ 21850 7 v y Y 7355

BspHI

gctggcggagtctgtgtaccgagccctgaaggagcaagggggccacatatacgtctgtagggacgtcaccatggctgetgatgtcctcaaagccatccagcgcatcatga
1 L 1 1 1 1 1 1 1 1 1 1 1 1 1 X 1 1 1 1 1 1
T T T T T T T T T T T T T T T T T T T T T T
cgaccgcctcagacacatggctcgggacttcctcgttcccccggtgtatatgcagacatccctgcagtggtaccgacgactacaggagtttcggtaggtecgegtagtact

Leu Ala Glu Ser Val Tyr Arg Ala Leu Lys Glu Gln Gly Gly Hls lle Tyr Val Cys Arg Asp Val Thr Met A|a Ala Asp Val Leu Lys Ala Ile GIn Arg Ile Met
71360 71365 71370 7 71375 7 71380 ' 1385 ! ! 71390 T !

Mrel
SgrAl BsiWI

cccagcaggggaagctctcggcagaggacgeccggecgtattcatcagccggatgagggatgacaaccgataccatgaggatatttttggagtcaccctgcgaacgtacgaa
1 B i 1 i 1 i 1 1 L Y 1 L 1 X L 1 1 i 1 1 1
T T T T T T T T T T T T T T T T T T LI T T T
gggtcgtccccttcgagageccgtctcctgecggeccgcataagtagtcggecctactccctactgttggetatggtactcctataaaaacctcagtgggacgettgcatgett

Thr GIn Gin Gly Lys Leu Ser Ala Glu Asp Ala Gly val Phe Ile Ser Arg Met Arg Asp Asp Asn Arg Tyr Hls Glu Asp Ile Phe Gly Val Thr Leu Arg Thr Tyr Glu
1395 ' T 1400 T T 1405 7 T 1410 7 E " 1415 7 T 1420 " 1425 7 T 1430
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hnNOS (cont’d - 5)

End (4371)
|

gtgaccaaccgccttagatctgagtccattgccttcattgaagagagcaaaaaagacaccgatgaggttttcagctcctaa R
+ Il + if: + Il + 1 ¥ 1 ¥ 1 + Il + i 4371
T T T T T t T t T y T t T y |

cactggttggcggaatctagactcaggtaacggaagtaacttctctcgttttttctgtggctactccaaaagtcgaggatt\® 5.
){aLThr Asn Arg Leu 5rg jerfGlu Ser Ile Ala Phe Ile Glu Glu Ser Lys Lys AspﬁThr Asp Glu Vval Phe Serr Ser E, —

1435 1440 T T 14a5 7

™ 1450 1455

Sequencing summary of hnNOS

DNA section DNA sequencing Primer to be used
1-2391 Complete —

2392 — 2562 Incomplete hnNOSfr2600

2563 — 4371 Complete —

Mutations found in hnNOS

DNA position Mutation Amino acid change Amino acid position
1813 G—-C Glu — GIn 583
2242 G—-T Gly — Trp 726
1567 G—A Gly — Arg 1355

Sequencing data of hnNOS

T7

ggggNacattcccgtctagaataatttigtttaactttaagaaggagatataccatgggcagcagcecatcatcatcatcatcacagcea
gcggcagagaaaacttgtatttccagggccatatggaggatcacatgttcggtgttcagcaaatccageccaatgtcatttetgttegte
tcttcaagcgcaaagttgggggcctgggattictggtgaaggagegggtcagtaagecgeccgtgatcatctctgacctgattcgtggg
ggcgecgcagageagagtggectcatccaggecggagacatcattcttgeggtcaacggecggeccttggtggacctgagetatgaca
gcgecctggaggtactcagaggceattgectctgagacccacgtggtectcattctgaggggcecctgaaggtttcaccacgcacctggag
accacctttacaggtgatgggacccccaagaccatccgggtgacacageccctgggtecccccaccaaagecgtggatcetgteccace
agccaccggecggcaaagaacageccctggeagtggatggggectegggteccgggaatgggectcageatgectacgatgatggg
caggaggctggctcactcccccatgeccaacggectggeccccaggeccccaggecaggaccccgcgaagaaageaaccagagtcag
cctccaaggcagaggggagaacaatgaactgctcaaggagatagagectgtgetgagecttctcaccagtgggagecagaggggtca
agggaggggcacctgccaaggcagagatgaaagatatgggaatccaggtggacagagatttggacggcaagtcacacaaacctct
gceecteggegtggagaacgaccgagtcttcaatgacctatgggggaagggcaatgtgectgtegtectcaacaacccatattcagag
aaggagcagcccccacctcaggaaaacagtcccccacaaagaatggcageccctcagtgtcacgcettctcaaggtcagaactggga
gactgagtgtctcactgacaNcctccacttagagcacatgaaacgggatgcactgagtacatctgcatggcetcatcatgeatctcNag
catgcagagctgagacgtccgNNaaagaNgctctcctctcNcaaNagtaatgatcatcNttcatcataagattgaNcagecatgg
caagctgaaaggggacaNgatNgatcNtagacttNcggctcagg

nNOS1381

gagaaggagcagccccccacctcaggaaaacagtcccccacaaagaatggeageccctccaagtgtccacgettectcaag
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hnNOSfr1600

aNgtagcgtcacgcttctcaggtcaagaactgggagactgaggtggttctcactgacaccctccaccttaagagcacattggaaacgg
gatgcactgagtacatctgcatgggctccatcatgcatccttctcagecatgcaaggaggectgaagacgtccgcacaaaaggacagcet
cttccctctcgccaaagagtttattgatcaatactattcatcaattaaaagatttggctccaaageccacatggaaaggcetggaagagg
tgaacaaagagatcgacaccactagcacttaccagctcaaggacacagagctcatctatggggccaagcacgectggeggaatgect
cgcgctgtgtgggcaggatccagtggtccaagetgeaggtattcgatgeccgtgactgeaccacggeccacgggatgttcaactacat

ctgtaaccatgtcaagtatgccaccaacaaagggaacctcaggtctgecatcaccatattcccccagaggacagacggcaageacga
cttccgagtctggaactcccagetcatecgcetatgetggetacaagcagectgacggctccacectgggggacccagecaatgtgeagt
tcacagagatatgcatacagcagggctggaaaccgectagaggecgettegatgtectgeegetectgettcaggecaacggcaatga
ccctgagctcttccagattectccagagcetggtgttggaagttcccatcaggeaccccaagtttgagtggttcaaggacctggggctga

agtggtacggcctcccegecgtgtccaacatgetectagagattggeggectgeagttcagegectgteccttcagtggetggtacatgg
gcacagagattggtgtccgegactactgtgacaactccegctacaatatcctggaggaagtggccaagaagatgaacttagacatga

g8

hnNOSfr2100

tNggatNtgcatcaccatattcccccagaggacagacggcaageacgacttccgagtctggaactcccagetcateegetatgetgge
tacaagcagcctgacggctccaccctgggggacccagecaatgtgeagttcacagagatatgecatacageagggetggaaaccgect
agaggccgcttcgatgtectgecgetectgettcaggecaacggcaatgaccctgagetcettccagattectccagagetggtgttgga
agttcccatcaggcaccccaagtttgagtggttcaaggacctggggctgaagtggtacggectecccgecgtgtccaacatgetectag
agattggcggcectggagttcagegectgteccttcagtggetggtacatgggcacagagattggtgtccgegactactgtgacaactcec
cgctacaatatcctggaggaagtggccaagaagatgaacttagacatgaggaagacgtcctecctgtggaaggaccaggegetggtg
gagatcaatatcgcggttctctatagcttccagagtgacaaagtgaccattgttgaccatcactccgecaccgagtcecttcattaageac
atggagaatgagtaccgctgecgggggggctgeectgecgactgggtgtggategtgecccccatgtecggaageatcaccectgtgt
tccaccaggagatgctcaactaccggcetcaccccctecttcgaataccagectgatcectggaacacgceatgtctggaaaggeaccaa
ctggacccccacaaageggcegagecateggettcaagaagcetagecagaagetgtcaagttctcggecaagetgatggggeaggcetat
ggccaagagggtgaaagcegaccatcctctatgeccacagagacaggcaaatcgcaagcettatgecagaccttgtgtgagatcttcaac
acgcctttgatgcaaggtgatgtcatggagatatgacattgtgeactggacatgaactctggtectgtgtcacageactttgecatgagat
ccctgagatggagatcgetgtgettgatgaatgageacccactetgtgcagagagagagcetacagtcgatcacaggtctctctatNtg
actcgaaatctcagcatgcgaacNtaaNacactgagagtgctgacccNtgcaNgtagg

hnNOSfr3080

aggNNggNgtatggaactNtggtccNtgtggtcacNagNaccttNggcNatggagagcccNctgagaatggggagaaattcg
gctgNgctttgatggNaatgaggcaccccaactctgtgcaggaagaaaggaagagctacaaggtccgattcaacagegtctectect
actctgactcccaaaaatcatcaggegatgggeccgacctcagagacaactttgagagtgetggaccectggecaatgtgaggttcte
agtttttggcctcggctcacgagceataccctcacttttgegecttcggacatgetgtggacaccctectggaagaactgggaggggaga
ggatcctgaagatgagggaaggggatgagctctgtgggcaggaagaggctttcaggacctgggeccaagaaggtcttcaaggeagec
tgtgatgtcttctgtgtgggagatgatgtcaacattgaaaaggccaacaattccctcatcagcaatgatcgcagetggaagagaaaca
agttccgectcacctttgtggecgaagcetccagaactcacacaaggtctatccaatgtccacaaaaagegagtctcagetgeccggcetc
cttagccgtcaaaacctccagagecctaaatccagteggtcaactatcttegtgegtctccacaccaacgggagecaggagetgeagt
accagcctggggaccacctgggtgtcttecctggcaaccacgaggacctegtgaatgecctgatcgageggetggaggacgegecege
ctgtcaaccagatggtgaaagtggaactgctggaggageggaacacggctttaggtgtcatcagtaactggacagatgagctcecgec
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tccegecctgeaccatcettecaggecttcaagtactacctggacatcaccacgecaccaacgectcetgeagetgeageagtttgecteee
tagctaccagcgagaaggagaagcagegtctgetggtectcagcaagggtitgcaggagtacgaggaatggaaatggggcaagaac
cce

hnNOSfr3560

accatcgtggaggtgctggaggagttcccatctatccagatgecggecaccctgetectgacccagetgtecctgetgeagececgceta
ctattccatcagctcctccccagacatgtaccctgatgaagtgcacctcactgtggecategtttcctaccgeactcgagatggagaagg
accaattcaccacggcgtatgctcctectggetcaaccggatacaggetgacgaactggtcecctgtttcgtgagaggagcacccaget
tccacctg

hnNOSfr4040

ccccggaacccccaagteccctgeatectegttggaccaggeaccggeattgeccctttccgaagettetggcaacageggeaatttga
tatccaacacaaaggaatgaacccctgecccatggtectggtcttcgggtgecggcaatccaagatagatcatatctacagggaagag
accctgcaggccaagaacaagggggtcttcagagagcetgtacacggcttactcccgggagecagacaaaccaaagaagtacgtgea
ggacatcctgcaggagcagcetggeggagtctgtgtaccgagecctgaaggagcaagggggccacatatacgtctgtagggacgtcac
catggctgctgatgtcctcaaagecatccagegceatcatgacccagcaggggaagctctcggecagaggacgecggegtattcate

hnNOSfr4540

gNNNNNgggNgggcatccagatagatcatatctacagggaagagaccctgcaggccaagaacaagggggtcttcagagagcetg
tacacggcttactcccgggagecagacaaaccaaagaagtacgtgcaggacatcectgcaggagceagetggeggagtcetgtgtaccega
gcectgaaggagcaagggggccacatatacgtetgtagggacgtcaccatggetgetgatgtectcaaagecatccagegeatcatga
cccagcaggggaagctctcggcagaggacgecggegtattcatcagecggatgagggatgacaaccgataccatgaggatatttttg

gagtcaccctgegaacgtacgaagtgaccaaccgecttagatctgagtccattgecttcattgaagagagcaaaaaagacaccgatg

aggttttcagctcctaatatggaagaagatcgtaagetgcetgatccaggeggcetatcgtgegeattatgaaaatgegeaaggttctgaa
acaccaacagctgctgggtgaggtcctgacccagetgagcagecgttttaagecgegtgteccggttatcaaaaagtgeatcgatatte
tgattgaaaaagaatacctggagcgegtggacggcgaaaaagatacctactcgtacctggeataataggaattcaagettctegage

accaccaccaccaccactgagatccggetgctaacaaageccgaaaggaagetgagttggetgetgecaccgetgagceaataactag
cataaccccttggggcectctaaacgggtcttgaggggttttttgctgaaaggaggaactatatccggattggegaatgggacgegeect
gtagcggcegcattaagegeggegggtgtggtggttacgegeagegtgaccgetacacttgecagegecectagegeccgcetecttteget
ttcttececttectttetegecacgttegeggctttcccgtcaagetctaateggggcetecctttagggttcegattagtgettacggeacteg
acccaaaactgataggtgatgctcacgtagNggcatcgectgaNgacgtttcgettgacgtgagtcNgttcttatagNgactcttgtc
actgacaNctcagcNNNcgctatcttgattaagaattgcgatcgcatgctaaatgegtatacaNttaNgaattacaattaggcet
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Blast results of hnNOS

T7
Score Expect Method Identities Positives Gaps Frame
579 bits(1493) 0.0 Compositional matrix adjust. 308/352(88%) 316/352(89%) 8/352(2%) +1
Query 121 MEDHMFGVQQIQPNVISVRLFKRKVGGLGFLVKERVSKPPVIISDLIRGGAAEQSGLIQA 300
MEDHMFGVQQIQPNVISVRLFKRKVGGLGFLVKERVSKPPVIISDLIRGGAAEQSGLIQA
Sbjct 1 MEDHMFGVQQIQPNVISVRLFKRKVGGLGFLVKERVSKPPVIISDLIRGGAAEQSGLIQA 60
Query 301 GDIILAVNGRPLVDLSYDSALEVLRGIASETHVVLILRGPEGFTTHLETTFTGDGTPKTI 480
GDIILAVNGRPLVDLSYDSALEVLRGIASETHVVLILRGPEGFTTHLETTFTGDGTPKTI
Sbjct 61 GDIILAVNGRPLVDLSYDSALEVLRGIASETHVVLILRGPEGFTTHLETTFTGDGTPKTI 120
Query 481 RVTQPLGPPTKAVDLSHQPPAGKEQPLAVDGASGPGNGPQHAYDDGQEAGSLPHANGLAP 660
RVTQPLGPPTKAVDLSHQPPAGKEQPLAVDGASGPGNGPQHAYDDGQEAGSLPHANGLAP
Sbjct 121 RVTQPLGPPTKAVDLSHQPPAGKEQPLAVDGASGPGNGPQHAYDDGQEAGSLPHANGLAP 180
Query 661 RPPGQDPAKKATRVSLQGRGENNELLKEIEPVLSLLTSGSRGVKGGAPAKAEMKDMGIQV 840
RPPGODPAKKATRVSLOGRGENNELLKEIEPVLSLLTSGSRGVKGGAPAKAEMKDMGIQV
Sbjct 181 RPPGQDPAKKATRVSLQGRGENNELLKEIEPVLSLLTSGSRGVKGGAPAKAEMKDMGIQV 240
Query 841 DRDLDGKSHKPLPLGVENDRVFNDLWGKGNVPVVLNNPYSekegpppgensppgRMAAP- 1017
DRDLDGKSHKPLPLGVENDRVENDLWGKGNVPVVLNNPYSEKEQPP P+ +P
Sbjct 241 DRDLDGKSHKPLPLGVENDRVENDLWGKGNVPVVLNNPYSEKEQPPTSGKQSPTKNGSPS 300
Query 1018 QC-HASQGONWETE-CLTDXLHLEHMKRDALSTSAWL--IMH-LXHAELRRP 1158
+C + +NWETE LTD LHL+ + + IMH HA RRP
Sbjct 301 KCPRFLKVKNWETEVVLTDTLHLKSTLETGCTEYICMGSIMHPSQHA--RRP 350
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nNOS1381

Score Expect Method Identities  Positives Gaps Frame
58.2 bits(139) 2e-15 Compositional matrix adjust. 27/27(100%) 27/27(100%) 0/27(0%) +1
Query 1 EKEQPPTSGKQSPTKNGSPSKCPRFLK 81

EKEQPPTSGKQSPTKNGSPSKCPRFELK
Sbjct 281 EKEQPPTSGKQSPTKNGSPSKCPRFLK 307

hnNOSfr1600

Score Expect Method Identities Positives Gaps Frame

678 bits(1750) 0.0 Compositional matrix adjust. 316/318(99%) 318/318(100%) 0/318(0%) +1

Query 19 QVKNWETEVVLTDTLHLKSTLETGCTEYICMGSIMHPSQHARRPEDVRTKGQLFPLAKEF 198
+VKNWETEVVLTDTLHLKSTLETGCTEYICMGSIMHPSQHARRPEDVRTKGQLEFPLAKEF
Sbjct 307 KVKNWETEVVLTDTLHLKSTLETGCTEYICMGSIMHPSQHARRPEDVRTKGQLFPLAKEEF 366

Query 199 IDQYYSSIKRFGSKAHMERLEEVNKEIDTTSTYQLKDTELIYGAKHAWRNASRCVGRIQW 378
IDQYYSSIKREFGSKAHMERLEEVNKEIDTTSTYQLKDTELIYGAKHAWRNASRCVGRIQW
Sbjct 367 IDQYYSSIKRFGSKAHMERLEEVNKEIDTTSTYQLKDTELIYGAKHAWRNASRCVGRIQW 426

Query 379 SKLQVFDARDCTTAHGMFNYICNHVKYATNKGNLRSAITIFPQRTDGKHDFRVWNSQLIR 558
SKLOVFDARDCTTAHGMENYICNHVKYATNKGNLRSAITIFPOQRTDGKHDFRVWNSQLIR
Sbjct 427 SKLQVFDARDCTTAHGMENYICNHVKYATNKGNLRSAITIFPQRTDGKHDFRVWNSQLIR 486

Query 559 YAGYKQPDGSTLGDPANVQFTEICIQQGWKPPRGREFDVLPLLLQANGNDPELFQIPPELV 738
YAGYKQPDGSTLGDPANVQFTEICIQOGWKPPRGRFDVLPLLLOANGNDPELFQIPPELV
Sbjct 487 YAGYKQPDGSTLGDPANVQFTEICIQQGWKPPRGRFDVLPLLLQANGNDPELFQIPPELV 546

Query 739 LEVPIRHPKFEWFKDLGLKWYGLPAVSNMLLEIGGLQFSACPFSGWYMGTEIGVRDYCDN 918
LEVPIRHPKFEWEFKDLGLKWYGLPAVSNMLLEIGGL+FSACPFSGWYMGTEIGVRDYCDN
Sbjct 547 LEVPIRHPKFEWFKDLGLKWYGLPAVSNMLLEIGGLEFSACPFSGWYMGTEIGVRDYCDN 606

Query 919 SRYNILEEVAKKMNLDMR 972

SRYNILEEVAKKMNLDMR
Sbjct 607 SRYNILEEVAKKMNLDMR 624
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hnNOSfr2100

Score Expect Method Identities Positives Gaps Frame
669 bits(1727) 0.0 Compositional matrix adjust. 325/350(93%) 326/350(93%) 8/350(2%) +2
Query 8 CITIFPQRTDGKHDFRVWNSQLIRYAGYKQPDGSTLGDPANVQFTEICIQQGWKPPRGRE 187

ITIFPOQRTDGKHDFRVWNSQLIRYAGYKQPDGSTLGDPANVQFTEICIQQOGWKPPRGRE
Sbjct 463 AITIFPQRTDGKHDFRVWNSQLIRYAGYKQPDGSTLGDPANVQFTEICIQQGWKPPRGRE 522

Query 188 DVLPLLLQANGNDPELFQIPPELVLEVPIRHPKFEWFKDLGLKWYGLPAVSNMLLEIGGL 367
DVLPLLLOANGNDPELFQIPPELVLEVPIRHPKFEWFKDLGLKWYGLPAVSNMLLEIGGL
Sbjct 523 DVLPLLLQANGNDPELFQIPPELVLEVPIRHPKFEWFKDLGLKWYGLPAVSNMLLEIGGL 582

Query 368 EFSACPFSGWYMGTEIGVRDYCDNSRYNILEEVAKKMNLDMRKTSSLWKDQALVEINIAV 547
EFSACPFSGWYMGTEIGVRDYCDNSRYNILEEVAKKMNLDMRKTSSLWKDQALVEINIAV
Sbjct 583 EFSACPFSGWYMGTEIGVRDYCDNSRYNILEEVAKKMNLDMRKTSSLWKDQALVEINIAV 642

Query 548 LYSFQSDKVTIVDHHSATESFIKHMENEYRCRGGCPADWVWIVPPMSGSITPVFHQEMLN 727
LYSFQSDKVTIVDHHSATESFIKHMENEYRCRGGCPADWVWIVPPMSGSITPVFHQEMLN
Sbjct 643 LYSFQSDKVTIVDHHSATESFIKHMENEYRCRGGCPADWVWIVPPMSGSITPVFHQEMLN 702

Query 728 YRLTPSFEYQPDPWNTHVWKGTNWTPTKRRAIGFKKLAEAVKFSAKLMGQAMAKRVKATI 907
YRLTPSFEYQPDPWNTHVWKGTN TPTKRRAIGFKKLAEAVKEFSAKLMGQAMAKRVKATI
Sbjct 703 YRLTPSFEYQPDPWNTHVWKGTNGTPTKRRAIGFKKLAEAVKFSAKLMGQAMAKRVKATI 762

Query 908 LYATETGKSQAYARP-CVRSSTRL*CKVMSW-RYDIVHWT*TLVLCHSTL 1051
LYATETGKSQAYA+ C KVMS YDIVH L H TL
Sbjct 763 LYATETGKSQAYAKTLCEIFKHAFDAKVMSMEEYDIVH---—--- LEHETL 806

hnNOSfr3080

Score Expect Method Identities Positives Gaps Frame

499 bits(1284) 7e-170 Compositional matrix adjust. 240/240(100%) 240/240(100%) 0/240(0%) +1

Query 1 ELGGERILKMREGDELCGQEEAFRTWAKKVFKAACDVFCVGDDVNIEKANNSLISNDRSW 180
ELGGERILKMREGDELCGQEEAFRTWAKKVFKAACDVECVGDDVNIEKANNSLISNDRSW
Sbjct 910 ELGGERILKMREGDELCGQEEAFRTWAKKVFKAACDVFCVGDDVNIEKANNSLISNDRSW 969
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Query 181 KRNKFRLTFVAEAPELTQGLSNVHKKRVSAARLLSRONLQSPKSSRSTIFVRLHTNGSQE 360
KRNKFRLTFVAEAPELTQGLSNVHKKRVSAARLLSRONLQSPKSSRSTIFVRLHTNGSQE
Sbjct 970 KRNKFRLTEFVAEAPELTQGLSNVHKKRVSAARLLSRONLOSPKSSRSTIFVRLHTNGSQE 1029

Query 361 LOYQPGDHLGVFPGNHEDLVNALIERLEDAPPVNOMVKVELLEERNTALGVISNWTDELR 540
LOYQPGDHLGVFPGNHEDLVNALIERLEDAPPVNOMVKVELLEERNTALGVISNWTDELR
Sbjct 1030 LQYQPGDHLGVFPGNHEDLVNALIERLEDAPPVNQMVKVELLEERNTALGVISNWTDELR 1089

Query 541 LPPCTIFQAFKYYLDITTPPTPLOLOQFASLATSEKEKQRLLVLSKGLOQEYEEWKWGKNP 720
LPPCTIFQAFKYYLDITTPPTPLOLOQOFASLATSEKEKQRLLVLSKGLOEYEEWKWGKNP
Sbjct 1090 LPPCTIFQAFKYYLDITTPPTPLQLQQFASLATSEKEKQRLLVLSKGLQEYEEWKWGKNP 1149

hnNOSfr3560

Score  Expect Method Identities  Positives Gaps Frame

172 bits(437) 2e-54 Composition-based stats. 92/92(100%) 92/92(100%) 0/92(0%) +1

Query 1 TIVEVLEEFPSIQMPAt111tglsllgPRYYSISSSPDMYPDEVHLTVAIVSYRTRDGEG 180
TIVEVLEEFPSIOMPATLLLTQLSLLOPRYYSISSSPDMYPDEVHLTVAIVSYRTRDGEG
Sbjct 1150 TIVEVLEEFPSIQMPATLLLTQLSLLQPRYYSISSSPDMYPDEVHLTVAIVSYRTRDGEG 1209

Query 181 PIHHGVCSSWLNRIQADELVPCEFVRGAPSFHL 276
PTHHGVCSSWLNRIQADELVPCEFVRGAPSFHL
Sbjct 1210 PIHHGVCSSWLNRIQADELVPCEFVRGAPSFHL 1241

hnNOSfr4040

Score  Expect Method Identities Positives Gaps Frame

304 bits(779) 3e-100 Compositional matrix adjust. 144/145(99%) 144/145(99%) 0/145(0%) +1

Query 1 PRNPQVPCILVGPGTGIAPFRSFWQORQFDIQHKGMNPCPMVLVFGCRQSKIDHIYREET 180
PRNPQVPCILVGPGTGIAPFRSFWQORQFDIQHKGMNPCPMVLVEFGCROSKIDHIYREET
Sbjct 1242 PRNPQVPCILVGPGTGIAPFRSFWQQORQFDIQHKGMNPCPMVLVFGCRQSKIDHIYREET 1301

Query 181 LOAKNKGVFRELYTAYSREPDKPKKYVQODILQEQLAESVYRALKEQGGHIYVCRDVTMAA 360

LOAKNKGVFRELYTAYSREPDKPKKYVQODILOQEQLAESVYRALKEQGGHIYVC DVTMAA
Sbjct 1302 LQAKNKGVFRELYTAYSREPDKPKKYVQODILQEQLAESVYRALKEQGGHIYVCGDVTMAA 1361
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Query 361 DVLKAIQRIMTQQGKLSAEDAGVFI 435
DVLKAIQRIMTQQGKLSAEDAGVFEI
Sbjct 1362 DVLKAIQRIMTQQOGKLSAEDAGVFEI 1386

hnNOSfr4540

Score  Expect Method Identities Positives Gaps Frame

291 bits(746) 2e-91 Composition-based stats. 141/143(99%) 142/143(99%) 0/143(0%) +3

Query 18 QIDHIYREETLQAKNKGVFRELYTAYSREPDKPKKYVQODILQEQLAESVYRALKEQGGHI 197
+IDHIYREETLQAKNKGVFRELYTAYSREPDKPKKYVQDILOEQLAESVYRALKEQGGHI
Sbjct 1292 KIDHIYREETLQAKNKGVFRELYTAYSREPDKPKKYVQDILQEQLAESVYRALKEQGGHI 1351

Query 198 YVCRDVTMAADVLKAIQRIMTQQGKLSAEDAGVFISRMRDDNRYHEDIFGVTLRTYEVTN 377
YVC DVTMAADVLKAIQRIMTQQGKLSAEDAGVEISRMRDDNRYHEDIFGVTLRTYEVTN
Sbjct 1352 YVCGDVTMAADVLKAIQRIMTQQGKLSAEDAGVFISRMRDDNRYHEDIFGVTLRTYEVTN 1411

Query 378 RLRSESIAFIEESKKDTDEVFESS 446

RLRSESIAFIEESKKDTDEVESS
Sbjct 1412 RLRSESIAFIEESKKDTDEVFSS 1434
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pheNOS — human full-length eNOS in pDS-78

Vector map
HindIII (s758)

(8752) [Tel]1dd

(8569) AatIl

(8567) Zral
(8451) PSpXI—__

AsiSI - Pvul (945)

N

v [‘] 1000
<7 terminato, % N\
®

_NruI (1286)

(7595) Mrel

(7340) KpnI_
(7336) Acc65I

_ AccI (2373)
“— BstZ171 (2374)
PFIFI - Tth111I (2399)

(6633) MscI —
(6623) Dral

(6372) BmtI —
(6368) Nhel
" FspAlI (3164)

PshAI (3401)

(5705) Aarl
" Hpal (3740)

(5535) Scal /
(5471) Fsel >
(5134) . ‘.’ \ EcoRV (3796)
\ BssHII (3831)

(s029) Xbal / .
(4774) Sphl Mlul (4242)
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Sequence details of heNOS

Start (0) Ndel

5% @, ATGGGCAGCAGCCATCNTCATCATCATCACAGCAGCGGCAGAGAAAACTTGTATTTCCAGGGCCATATGGGCAACTTGAAGAGCGTGGCCCAGGAGCCTGGGCCACCCTG
I 3 Il . 1 3 1 4 Il ’ 1 I 1 3 Il . 1 ’ 7) 4 1 : 1

37

I
TACCCGTCGTCGGTAGNAGTAGTAGTAGTGTCGTCGCCGTCTCTTTTGAACATAAAGGTCCCGGTATACCCGTTGAACTTCTCGCACCGGGTCCTCGGACCCGGTGGGAC

Met Gly Ser Ser His ? His His His His Ser Ser Gly Arg Glu Asn Leu Tyr Phe GIn Gly His Met Gly Asn Leu Lys Ser Val Ala GIn Glu Pro Gly Pro Pro Cys —

1 5 : =210 J 15 20 25 30 T

CGGCCTGGGGCTGGGGCTGGGCCTTGGGCTGTGCGGCAAGCAGGGCCCAGCCACCCCGGCCCCTGAGCCCAGCCGGGCCCCAGCATCCCTACTCCCACCAGCGCCAGAAC
. ! s ! . ! . ! L ! . ! . ! L ! . !

’ I ' 1
T T T T T T T T T T T T T T T T T T T T T T

GCCGGACCCCGACCCCGACCCGGAACCCGACACGCCGTTCGTCCCGGGTCGGTGGGGCCGGGGACTCGGGTCGGCCCGGGGTCGTAGGGATGAGGGTGGTCGCGGTCTTG

Gly Leu Gly Leu Gly Leu Gly Leu Gly Leu Cys Gly Lys GIn Gly Pro Ala Thr Pro Ala Pro Glu Pro Ser Arg Ala Pro Ala Ser Leu Leu Pro Pro Ala Pro Glu
T T T— e e T T T e —— T

ACAGCCCCCCGAGCTCCCCGCTAACCCAGCCCCCAGAGGGGCCCAAGTTCCCTCGTGTGAAGAACTGGGAGGTGGGGAGCATCACCTATGACACCCTCAGCGCCCAGGCG

. Il 1 1 n 1 . 1 . 1 1 1 n 1 . 1 . 1 . 1 . Il
T T T T T T T T T T T T T T T T T T T T T T

TGTCGGGGGGCTCGAGGGGCGATTGGGTCGGGGGTCTCCCCGGGTTCAAGGGAGCACACTTCTTGACCCTCCACCCCTCGTAGTGGATACTGTGGGAGTCGCGGGTCCGC

His Ser Pro Pro Ser Ser Pro Leu Thr GIn Pro Pro Glu Gly Pro Lys Phe Pro Arg Val Lys Asn Trp Glu Val Gly Ser Ile Thr Tyr Asp Thr Leu Ser Ala GIn Ala
e e S s T

Fsel

CAGCAGGATGGGCCCTGCACCCCAAGACGCTGCCTGGGCTCCCTGGTATTTCCACGGAAACTACAGGGCCGGCCCTCCCCCGGCCCCCCGGCCCCTGAGCAGCTGCTGAG
fy Il n ! 4 1 3 1 n Il : 1 4 1 . Il . 1 3 1 . 1
t T t T t T t T t T t T t T t T t T T T T T

GTCGTCCTACCCGGGACGTGGGGTTCTGCGACGGACCCGAGGGACCATAAAGGTGCCTTTGATGTCCCGGCCGGGAGGGGGCCGGGGGGCCGGGGACTCGTCGACGACTC

GIn GIn Asp Gly Pro Cys Thr Pro Arg Arg Cys Leu Gly Ser Leu Val Phe Pro Arg Lys Leu GIn Gly Arg Pro Ser Pro Gly Pro Pro Ala Pro Glu GIn Leu Leu Ser —

115 7 : 120 ! K 71 K 2 T130 7 2 135 140 145

Tatl Scal

TCAGGCCCGGGACTTCATCAACCAGTACTACAGCTCCATTAAGAGGAGCGGCTCCCAGGCCCACGAACAGCGGCTTCAAGAGGTGGAAGCCGAGGTGGCAGCCACAGGCA
. 1 . ! : 1 . 1 . 1 . ! . 1 . Il . 1 s 1 . 1
t T + T t T + T + T t T t T t T t T T T T T

AGTCCGGGCCCTGAAGTAGTTGGTCATGATGTCGAGGTAATTCTCCTCGCCGAGGGTCCGGGTGCTTGTCGCCGAAGTTCTCCACCTTCGGCTCCACCGTCGGTGTCCGT
GIn Ala Arg Asp Phe Ile Asn GIn Tyr Tyr Ser Ser Ile Lys Arg Ser Gly Ser GIn Ala His Glu GIn Arg Leu GIn Glu Val Glu Ala Glu Val Ala Ala Thr Gly

T 150 T T ™355 T T T 160 " T ™65 o R ) T 175 T T — 80 " T
heNOS801fr Aarl
IGAGCTGGTGTTCGGGGCTAA

CCTACCAGCTTAGGGAGAGCGAGCTGGTGTTCGGGGCTAAGCAGGCCTGGCGCAACGCTCCCCGCTGCGTGGGCCGGATCCAGTGGGGGAAGCTGCAGGTGTTCGATGCC
e e L e e B R e
GGATGGTCGAATCCCTCTCGCTCGACCACAAGCCCCGATTCGTCCGGACCGCGTTGCGAGGGGCGACGCACCCGGCCTAGGTCACCCCCTTCGACGTCCACAAGCTACGG

Thr Tyr GIn Leu Arg Glu Ser Glu Leu Val Phe Gly Ala Lys GIn Ala Trp Arg Asn Ala Pro Arg Cys Val Gly Arg Ile GIn Trp Gly Lys Leu GIn Val Phe Asp Ala
185 T T 190 T T 195 T T 300 T T 505 T T T 510 T T — 515 T T T 220

Afel

CGGGACTGCAGGTCTGCACAGGAAATGTTCACCTACATCTGCAACCACATCAAGTATGCCACCAACCGGGGCAACCTTCGCTCGGCCATCACAGTGTTCCCGCAGCGCTG

. 1 " ! : 1 . (t . 1 : 1 1 1 . Il " ! : 1 . 1
T T T T T T T T T T T T T T T T T T T T T T

GCCCTGACGTCCAGACGTGTCCTTTACAAGTGGATGTAGACGTTGGTGTAGTTCATACGGTGGTTGGCCCCGTTGGAAGCGAGCCGGTAGTGTCACAAGGGCGTCGCGAC

Arg Asp Cys Arg Ser Ala GIn Glu Met Phe Thr Tyr Ile Cys Asn His Ile Lys Tyr Ala Thr Asn Arg Gly Asn Leu Arg Ser Ala Ile Thr Val Phe Pro GIn Arg Cys
T T T T o957 T T 330 T T 35 " T T a0 " T T T 545 ! T T T 250 T T 55

CCCTGGCCGAGGAGACTTCCGAATCTGGAACAGCCAGCTGGTGCGCTACGCGGGCTACCGGCAGCAGGACGGCTCTGTGCGGGGGGACCCAGCCAACGTGGAGATCACCG
. 1 . ! : 1 . 1 . 1 . ! . 1 " Il . 1 s ! . 1
+ T y T t T + T t T t T t T T T T T T T y T
GGGACCGGCTCCTCTGAAGGCTTAGACCTTGTCGGTCGACCACGCGATGCGCCCGATGGCCGTCGTCCTGCCGAGACACGCCCCCCTGGGTCGGTTGCACCTCTAGTGGE

Pro Gly Arg Gly Asp Phe Arg Ile Trp Asn Ser GIn Leu Val Arg Tyr Ala Gly Tyr Arg GIn GIn Asp Gly Ser Val Arg Gly Asp Pro Ala Asn Val Glu Ile Thr
T 60 " T T g5 T T 570 T T T 575 T T T 80 ' T T 585 T T T T T T T

BsmI

AGCTCTGCATTCAGCACGGCTGGACCCCAGGAAACGGTCGCTTCGACGTGCTGCCCCTGCTGCTGCAGGCCCCAGATGAGCCCCCAGAACTCTTCCTTCTGCCCCCCGAG
+ ! I 1 I 1 : 1 t 1 1 1 . 1 . 1 1 1 L 1 . !
y T t T + T y T t T t T y T t T t T t T T T

TCGAGACGTAAGTCGTGCCGACCTGGGGTCCTTTGCCAGCGAAGCTGCACGACGGGGACGACGACGTCCGGGGTCTACTCGGGGGTCTTGAGAAGGAAGACGGGGGGECTC
Glu Leu Cys Ile GIn His Gly Trp Thr Pro Gly Asn Gly Arg Phe Asp Val Leu Pro Leu Leu Leu GIn Ala Pro Asp Glu Pro Pro Glu Leu Phe Leu Leu Pro Pro Glu

T T T ™300 " T T 305 T 310 " T T 315 7 T T 320 " T T ™335 T T ™330
heNOS1280fr ; N\ Mmel
|CGCTGGTACGCCCTCCCGGE

CTGGTCCTTGAGGTGCCCCTGGAGCACCCCACGCTGGAGTGGTTTGCAGCCCTGGGCCTGCGCTGGTACGCCCTCCCGGCAGTGTCCAACATGCTGCTGGAAATTGGGGG
: ! L ! L 1 . ! s ! L ! L ! : ! s ! : ! . !
t T t T t T t T t T t T t T t T t T t T t T
GACCAGGAACTCCACGGGGACCTCGTGGGGTGCGACCTCACCAAACGTCGGGACCCGGACGCGACCATGCGGGAGGGCCGTCACAGGTTGTACGACGACCTTTAACCCCC

Leu Val Leu Glu Val Pro Leu Glu His Pro Thr Leu Glu Trp Phe Ala Ala Leu Gly Leu Arg Trp Tyr Ala Leu Pro Ala Val Ser Asn Met Leu Leu Glu Ile Gly Gly
T T T ™335 T T T ™340 T T 345 T T T 350 T T 355 T T T T T T
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heNOS (cont’d — 2)

CCTGGAGTTCCCCGCAGCCCCCTTCAGTGGCTGGTACATGAGCACTGAGATCGGCACGAGGAACCTGTGTGACCCTCACCGCTACAACATCCTGGAGGATGTGGCTGTCT
s ! s ! : ! . ! s ! : ! : ! s ! s ! : ! . !
T T T T T T T T T T T T T T T T T T T T T T

GGACCTCAAGGGGCGTCGGGGGAAGTCACCGACCATGTACTCGTGACTCTAGCCGTGCTCCTTGGACACACTGGGAGTGGCGATGTTGTAGGACCTCCTACACCGACAGA

Leu Glu Phe Pro Ala Ala Pro Phe Ser Gly Trp Tyr Met Ser Thr Glu Ile Gly Thr Arg Asn Leu Cys Asp Pro His Arg Tyr Asn Ile Leu Glu Asp Val Ala Val
T 370 T T 375 T T ™380 ' T T —3g5 T T T T T T mgerd T T 00T T T
BcivI DrdI Nhel BmtI

GCATGGACCTGGATACCCGGACCACCTCGTCCCTGTGGAAAGACAAGGCAGCAGTGGAAATCAACGTGGCCGTGCTGCACAGTTACCAGCTAGCCAAAGTCACCATCGTG

CGTACCTGGACCTATGGGCCTGGTGGAGCAGGGACACCTTTCTGTTCCGTCGTCACCTTTAGTTGCACCGGCACGACGTGTCAATGGTCGATCGGTTTCAGTGGTAGCAC

Cys Met Asp Leu Asp Thr Arg Thr Thr Ser Ser Leu Trp Lys Asp Lys Ala Ala Val Glu Ile Asn Val Ala Val Leu His Ser Tyr GIn Leu Ala Lys Val Thr Ile Val
T 4ps ° T T T—10" T T 415 T T 430 T T 455 T T T 430 ' T T 435 T T 440
BspHI

GACCACCACGCCGCCACGGCCTCTTTCATGAAGCACCTGGAGAATGAGCAGAAGGCCAGGGGGGGCTGCCCTGCAGACTGGGCCTGGATCGTGCCCCCCATCTCGGGCAG
s ! s ! . ! s f . !

I Il ’ ! . 1 " ! . 1 . !
T T T T T T T T T T T T T T T T T T T T T T

CTGGTGGTGCGGCGGTGCCGGAGAAAGTACTTCGTGGACCTCTTACTCGTCTTCCGGTCCCCCCCGACGGGACGTCTGACCCGGACCTAGCACGGGGGGTAGAGCCCGTC

Asp His His Ala Ala Thr Ala Ser Phe Met Lys His Leu Glu Asn Glu GIn Lys Ala Arg Gly Gly Cys Pro Ala Asp Trp Ala Trp Ile Val Pro Pro Ile Ser Gly Ser
T T T T T T T T g e T e T T T oy Tt
HincII heNOS1700fr
[cTGTCCCCGGCCTTCCGCTA

CCTCACTCCTGTTTTCCATCAGGAGATGGTCAACTATTTCCTGTCCCCGGCCTTCCGCTACCAGCCAGACCCCTGGAAGGGGAGTGCCGCCAAGGGCACCGGCATCACCA
" 1 . ! : 1 . 1 " 1 . 1 : 1 " 1 : ! s 1 " 1
+ T y T y T + T t T t T T T T T T T T T T T

GGAGTGAGGACAAAAGGTAGTCCTCTACCAGTTGATAAAGGACAGGGGCCGGAAGGCGATGGTCGGTCTGGGGACCTTCCCCTCACGGCGGTTCCCGTGGCCGTAGTGGT

Leu Thr Pro Val Phe His GIn Glu Met Val Asn Tyr Phe Leu Ser Pro Ala Phe Arg Tyr GIn Pro Asp Pro Trp Lys Gly Ser Ala Ala Lys Gly Thr Gly Ile Thr
T 480 " T T 85 T T 460 ' T T 495 T T —S00 T T —sg5 T T 510 T T
Dral Mscl BglII

GGAAGAAGACCTTTAAAGAAGTGGCCAACGCCGTGAAGATCTCCGCCTCGCTCATGGGCACGGTGATGGCGAAGCGAGTGAAGGCGACAATCCTGTATGGCTCCGAGACC

CCTTCTTCTGGAAATTTCTTCACCGGTTGCGGCACTTCTAGAGGCGGAGCGAGTACCCGTGCCACTACCGCTTCGCTCACTTCCGCTGTTAGGACATACCGAGGCTCTGG

Arg Lys Lys Thr Phe Lys Glu Val Ala Asn Ala Val Lys Ile Ser Ala Ser Leu Met Gly Thr Val Met Ala Lys Arg Val Lys Ala Thr Ile Leu Tyr Gly Ser Glu Thr
515 T T T T T 535 T T 530 ' T T 535 T T T 540 ' T T a5 T T ™ 550

BspEI BsmBI

GGCCGGGCCCAGAGCTACGCACAGCAGCTGGGGAGACTCTTCCGGAAGGCTTTTGATCCCCGGGTCCTGTGTATGGATGAGTATGACGTGGTGTCCCTCGAACACGAGAC
s ! s ! : 1 . ! s ! s ! . ! s ! s ! : 1 . !
t T t T t T y T t T t T t T t T t T T T T T

CCGGCCCGGGTCTCGATGCGTGTCGTCGACCCCTCTGAGAAGGCCTTCCGAAAACTAGGGGCCCAGGACACATACCTACTCATACTGCACCACAGGGAGCTTGTGCTCTG

Gly Arg Ala GIin Ser Tyr Ala GIn GIn Leu Gly Arg Leu Phe Arg Lys Ala Phe Asp Pro Arg Val Leu Cys Met Asp Glu Tyr Asp Val Val Ser Leu Glu His Glu Thr
T T T 555 T T ~sg0 T T 565 ' T T 570 T T 575 T T ™50 ' T T ™ 5g5 '
BstEIL

GCTGGTGCTGGTGGTAACCAGCACATTTGGGAATGGGGATCCCCCGGAGAATGGAGAGAGCTTTGCAGCTGCCCTGATGGAGATGTCCGGCCCCTACAACAGCTCCCCTC
. 1 . ! . 1 . Il L 1 : 1 1 1 . Il . 1 . 1 . 1
t T + T t T t T t T t T t T t T t T T T T T

CGACCACGACCACCATTGGTCGTGTAAACCCTTACCCCTAGGGGGCCTCTTACCTCTCTCGAAACGTCGACGGGACTACCTCTACAGGCCGGGGATGTTGTCGAGGGGAG

Leu Val Leu Val Val Thr Ser Thr Phe Gly Asn Gly Asp Pro Pro Glu Asn Gly Glu Ser Phe Ala Ala Ala Leu Met Glu Met Ser Gly Pro Tyr Asn Ser Ser Pro
T T T T ™55 T T ™ 500 T T 605 T T 610 T T 615 T T 620 T T
Psil heNOS2160fr
[TGGTGTCCTCTTGGCGGCGG

GGCCGGAACAGCACAAGAGTTATAAGATCCGCTTCAACAGCATCTCCTGCTCAGACCCACTGGTGTCCTCTTGGCGGCGGAAGAGGAAGGAGTCCAGTAACACAGACAGT

CCGGCCTTGTCGTGTTCTCAATATTCTAGGCGAAGTTGTCGTAGAGGACGAGTCTGGGTGACCACAGGAGAACCGCCGCCTTCTCCTTCCTCAGGTCATTGTGTCTGTCA

Arg Pro Glu GIn His Lys Ser Tyr Lys Ile Arg Phe Asn Ser Ile Ser Cys Ser Asp Pro Leu Val Ser Ser Trp Arg Arg Lys Arg Lys Glu Ser Ser Asn Thr Asp Ser
—oh U —Terganr T T T T T Ty

GCAGGGGCCCTGGGCACCCTCAGGTTCTGTGTGTTCGGGCTCGGCTCCCGGGCATACCCCCACTTCTGCGCCTTTGCTCGTGCCGTGGACACACGGCTGGAGGAACTGGG
" 1 s 1 . ! . 1 " ! s ! " 1 . 1 . ! 3 ! " Il
+ T y T t T + T t T t T t T T T T T T T T T
CGTCCCCGGGACCCGTGGGAGTCCAAGACACACAAGCCCGAGCCGAGGGCCCGTATGGGGGTGAAGACGCGGAAACGAGCACGGCACCTGTGTGCCGACCTCCTTGACCC

Ala Gly Ala Leu Gly Thr Leu Arg Phe Cys Val Phe Gly Leu Gly Ser Arg Ala Tyr Pro His Phe Cys Ala Phe Ala Arg Ala Val Asp Thr Arg Leu Glu Glu Leu Gly
T T T 65 " T T %70 T T —g75 T T T T— 880" T T —gas ' T T ¢80 T T e85 T

CGGGGAGCGGCTGCTGCAGCTGGGCCAGGGCGACGAGCTGTGCGGCCAGGAGGAGGCCTTCCGAGGCTGGGCCCAGGCTGCCTTCCAGGCCGCCTGTGAGACCTTCTGTG
R e L e o T e
GCCCCTCGCCGACGACGTCGACCCGGTCCCGCTGCTCGACACGCCGGTCCTCCTCCGGAAGGCTCCGACCCGGGTCCGACGGAAGGTCCGGCGGACACTCTGGAAGACAC

Gly Glu Arg Leu Leu GIn Leu Gly GIn Gly Asp Glu Leu Cys Gly GIn Glu Glu Ala Phe Arg Gly Trp Ala GIn Ala Ala Phe GIn Ala Ala Cys Glu Thr Phe Cys
T 700 T T — =05 T T T T T T 45 T T T T T 395 T T T — 30 T T T
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heNOS (cont’d — 3)

TGGGAGAGGATGCCAAGGCCGCCGCCCGAGACATCTTCAGCCCCAAACGGAGCTGGAAGCGCCAGAGGTACCGGCTGAGCGCCCAGGCCGAGGGCCTGCAGTTGCTGCCA

+ } + } + } + } + } + } + } + } + } + t + } 2310

ACCCTCTCCTACGGTTCCGGCGGCGGGCTCTGTAGAAGTCGGGGTTTGCCTCGACCTTCGCGGTCTCCATGGCCGACTCGCGGGTCCGGCTCCCGGACGTCAACGACGGT

val Gly Glu Asp Ala Lys Ala Ala Ala Arg Asp Ile Phe Ser Pro Lys Arg Ser Trp Lys Arg Gln Arg Tyr Arg Leu Ser A|a Gln Ala Glu Gly Leu Gln Leu Leu Pro -
T 7357 @ 740 745 T 750 7 755 760 T 765 7 770

GGTCTGATCCACGTGCACAGGCGGAAGATGTTCCAGGCTACAATCCGCTCAGTGGAAAACCTGCAAAGCAGCAAGTCCACGAGGGCCACCATCCTGGTGCGCCTGGACAC
1 Il 1 1 . 1 2420
T T

3 il 3 } : 1 3 il 3 } i 1 3 3 r 3

T T T T T T T T T T T T T T T T T T g T
CCAGACTAGGTGCACGTGTCCGCCTTCTACAAGGTCCGATGTTAGGCGAGTCACCTTTTGGACGTTTCGTCGTTCAGGTGCTCCCGGTGGTAGGACCACGCGGACCTGTG
Gly Leu lle His Val His Arg Arg Lys Met Phe GIn Ala Thr Ile Arg Ser Val GIu Asn Leu Gln Ser Ser Lys Ser Thr Arg Ala Thr Ile Leu Val Arg Leu Asp Thr —

7 T " 780 ! ! i85 W ! i 7590 T 795 7 800 T 805
Mrel
heNOS2660fr SgrAl KasI
IGAGGGGCTGCAGTACCAGCCI ’ ‘
CGGAGGCCAGGAGGGGCTGCAGTACCAGCCGGGGGACCACATAGGTGTCTGCCCGCCCAACCGGCCCGGCCTTGTGGAGGCGCTGCTGAGCCGCGTGGAGGACCCGCCGG
+ } + + + t + = + } + + + } + + + ! : - b ! 2530
GCCTCCGGTCCTCCCCGACGTCATGGTCGGCCCCCTGGTGTATCCACAGACGGGCGGGTTGGCCGGGCCGGAACACCTCCGCGACGACTCGGCGCACCTCCTGGGCGGCC
Gly Gly GIn Glu Gly Leu GIn Tyr Gin Pro Gly Asp His Ile Gly Val Cys Pro Pro Asn Arg Pro Gly Leu Val Glu Ala Leu Leu Ser Arg Val Glu Asp Pro Pro —
S 810 815 1F e %8207 " T 825 L J T 830 J 128857 Y T840 T : L

Narl |5'°I _ PluTI

r
CGCCCACTGAGCCCGTGGCAGTAGAGCAGCTGGAGAAGGGCAGCCCTGGTGGCCCTCCCCCCGGCTGGGTGCGGGACCCCCGGCTGCCCCCGTGCACGCTGCGCCAGGECT

+ } t } t } + } + } ¢ } : } + } t } : } + ; 2640

GCGGGTGACTCGGGCACCGTCATCTCGTCGACCTCTTCCCGTCGGGACCACCGGGAGGGGGGCCGACCCACGCCCTGGGGGCCGACGGGGGCACGTGCGACGCGGTCCGA

Ala Pro Thr Glu Pro Val Ala Val Glu GIn Leu Glu Lys Gly Ser Pro Gly Gly Pro Pro Pro Gly Trp Val Arg Asp Pro Arg Leu Pro Pro Cys Thr Leu Arg GIn Ala —
e T T L . L T R T

CTCACCTTCTTCCTGGACATCACCTCCCCACCCAGCCCTCAGCTCTTGCGGCTGCTCAGCACCTTGGCAGAAGAGCCCAGGGAACAGCAGGAGCTGGAGGCCCTCAGCCA
. 1 ! s 1 " 1 " 1 . ! s 1 " Il . 1 : 0 . 1
+ T y T y T + T t T t T T T T T T T T T T T
GAGTGGAAGAAGGACCTGTAGTGGAGGGGTGGGTCGGGAGTCGAGAACGCCGACGAGTCGTGGAACCGTCTTCTCGGGTCCCTTGTCGTCCTCGACCTCCGGGAGTCGGT

Leu Thr Phe Phe Leu Asp lle Thr Ser Pro Pro Ser Pro Gln Leu Leu Arg Leu Leu Ser Thr Leu Ala Glu Glu Pro Arg Glu GIn GIn Glu Leu Glu Ala Leu Ser GIn —
T 885 T890 T 895 T900 Te0s T Te10 y Te1s T

2750

GGATCCCCGACGCTACGAGGAGTGGAAGTGGTTCCGCTGCCCCACGCTGCTGGAGGTGCTGGAGCAGTTCCCGTCGGTGGCGCTGCCTGCCCCACTGCTCCTCACCCAGC
. 1 . ! . ! . 1 H ! s ! : 1 . Il . 1 . it " 1
T T T T T T T T T T T T T T T T T T T T T T
CCTAGGGGCTGCGATGCTCCTCACCTTCACCAAGGCGACGGGGTGCGACGACCTCCACGACCTCGTCAAGGGCAGCCACCGCGACGGACGGGGTGACGAGGAGTGGGTCG

A.sp Pro Arg Arg Tyr GIu Glu Trp Lys Trp Phe Arg Cys Pro Thr Leu Leu Glu Vval Leu Glu GIn Phe Pro Ser Val Ala Leu Pro Ala Pro Leu Leu Leu Thr Gln —_
To20 925 T e 10808 Y Te35 T ¥ T4 T 945 7 3 T950 ' +

heNOS3140fr ‘\

[CACCCAGGAGAGATCCACCT]
TGCCTCTGCTCCAGCCCCGGTACTACTCAGTCAGCTCGGCACCCAGCACCCACCCAGGAGAGATCCACCTCACTGTAGCTGTGCTGGCATACAGGACTCAGGATGGGCTG
1 1 Il I I 1 1 : l : Il I 1 1 1 I 1l : 1 1 1
& T ! T Y T by T L T ol T ' T - T ' T ol T i T
ACGGAGACGAGGTCGGGGCCATGATGAGTCAGTCGAGCCGTGGGTCGTGGGTGGGTCCTCTCTAGGTGGAGTGACATCGACACGACCGTATGTCCTGAGTCCTACCCGAC

Leu Pro Leu Leu Gln Pro Arg Tyr Tyr Ser Val Ser Ser A|a Pro Ser Thr His Pro Gly Glu Ile His Leu Thr val Ala Val Leu Ala Tyr Arg Thr Gln Asp Gly Leu —
955 T To60 T T %65 Y970 T 975 T ’ T %80 T e85 T 990

2860

2970

GGCCCCCTGCACTATGGAGTCTGCTCCACGTGGCTAAGCCAGCTCAAGCCCGGAGACCCTGTGCCCTGCTTCATCCGGGGGGCTCCCTCCTTCCGGCTGCCACCCGATCC
. 1 : ! s 1 . 1 " 1 : ! : 1 . 1 . ! : ! . 1
+ T y T t T + T t T T T t T T T T T T T T T
CCGGGGGACGTGATACCTCAGACGAGGTGCACCGATTCGGTCGAGTTCGGGCCTCTGGGACACGGGACGAAGTAGGCCCCCCGAGGGAGGAAGGCCGACGGTGGGCTAGG

Gly Pro Leu His Tyr Gly Val Cys Ser Thr Trp Leu Ser Gln Leu Lys Pro Gly Asp Pro Val Pro Cys Phe Ile Arg Gly Ala Pro Ser Phe Arg Leu Pro Pro Asp Pro =—
Te9s5 T d 71000 7 71005 T 71010 7 71015 T J 71020 7 J 71025 T

3080

PflMI* BsrDI

CAGCTTGCCCTGCATCCTGGTGGGTCCAGGCACTGGCATTGCCCCCTTCCGGGGATTCTGGCAGGAGCGGCTGCATGACATTGAGAGCAAAGGGCTGCAGCCCACTCCCA
. ! ) ! s ! s 1 . ! : ! L ! ) i s ! : 1 . ! 3190
t T t T + T + T t T t T t T t T t T t T T T
GTCGAACGGGACGTAGGACCACCCAGGTCCGTGACCGTAACGGGGGAAGGCCCCTAAGACCGTCCTCGCCGACGTACTGTAACTCTCGTTTCCCGACGTCGGGTGAGGGT

Ser Leu Pro Cys lle Leu Val Gly Pro Gly Thr Gly lIle Ala Pro Phe Arg Gly Phe Trp Gln Glu Arg Leu Hls Asp Ile Glu Ser Lys Gly Leu GIn Pro Thr Pro —_
! T 1030 " 1035 7 T 1040 T 1045 7 1050 ! T 1055 T " 1060 !

TGACTTTGGTGTTCGGCTGCCGATGCTCCCAACTTGACCATCTCTACCGCGACGAGGTGCAGAACGCCCAGCAGCGCGGGGTGTTTGGCCGAGTCCTCACCGCCTTCTCC

+ } + t + t + } + $ + t + t + | + t + } + } 3300

ACTGAAACCACAAGCCGACGGCTACGAGGGTTGAACTGGTAGAGATGGCGCTGCTCCACGTCTTGCGGGTCGTCGCGCCCCACAAACCGGCTCAGGAGTGGCGGAAGAGG

Met Thr Leu Val Phe Gly Cys Arg Cys Ser Gln Leu Asp Hls Leu Tyr Arg Asp Glu Val Gln Asn Ala Gln Gln Arg Gly val Phe GIy Arg Val Leu Thr Ala Phe Ser —_
1065 ' ! 1070 T T1075 7 T 1080 " 1085 71090 T 1095 7 E J T 1100

111



heNOS (cont’d — 4)

g Pcil
ThI AfITII
Xhol ‘
PspXI
Dralll PaeR71 heNOS3620fr
[ |GGCCACATGTTTGTCTGCGG

. ‘
CGGGAACCTGACAACCCCAAGACCTACGTGCAGGACATCCTGAGGACGGAGCTGGCTGCGGAGGTGCACCGCGTGCTGTGCCTCGAGCGGGGCCACATGTTTGTCTGCGG
R R S LN T S A ey
GCCCTTGGACTGTTGGGGTTCTGGATGCACGTCCTGTAGGACTCCTGCCTCGACCGACGCCTCCACGTGGCGCACGACACGGAGCTCGCCCCGGTGTACAAACAGACGCC

Arg Glu Pro Asp Asn Pro Lys Thr Tyr Val GIn Asp Ile Leu Arg Thr Glu Leu Ala Ala Glu Val His Arg Val Leu Cys Leu Glu Arg Gly His Met Phe Val Cys Gly —

T 1105 J T 5 TV J ] 1115 ' J L I ’ 1125 ' T T J J 1135 '

Ncol BtgZl Zral AatIl

CGATGTTACCATGGCAACCAACGTCCTGCAGACCGTGCAGCGCATCCTGGCGACGGAGGGCGACATGGAGCTGGACGAGGCCGGCGACGTCATCGGCGTGCTGCGGGATC
1 + 1 + 1 4 ! 4 1 + 1 + 1 4 1 ’ 1 4 ! 4 1

T L] T v T T T T T v T v T T T L T v T T T
GCTACAATGGTACCGTTGGTTGCAGGACGTCTGGCACGTCGCGTAGGACCGCTGCCTCCCGCTGTACCTCGACCTGCTCCGGCCGCTGCAGTAGCCGCACGACGCCCTAG
Asp Val Thr Met Ala Thr Asn Val Leu GIn Thr Val Gin Arg Ile Leu Ala Thr Glu Gly Asp Met Glu Leu Asp Glu Ala Gly Asp Vval Ile Gly Val Leu Arg Asp

1140 ' ! "1145 ! i 1150 ' ! : 71155 7 4 1160 4 Y1365 ! N AI70; o ]

FspI

AGCAACGCTACCACGAAGACATTTTCGGGCTCACGCTGCGCACCCAGGAGGTGACAAGCCGCATACGCACCCAGAGCTTTTCCTTGCAGGAGCGTCAGTTGCGGGGCGCA
R T T S B T
TCGTTGCGATGGTGCTTCTGTAAAAGCCCGAGTGCGACGCGTGGGTCCTCCACTGTTCGGCGTATGCGTGGGTCTCGAAAAGGAACGTCCTCGCAGTCAACGCCCCGCGT

GIn GIn Arg Tyr His Glu Asp Ile Phe Gly Leu Thr Leu Arg Thr GIn Glu Val Thr Ser Arg Ile Arg Thr GIn Ser Phe Ser Leu GIn Glu Arg GIn Leu Arg Gly Ala
I AR7s ! T 1180 7 ; " 1185 : 4 T1190 7 ! ] 1195 ! ! T 1200 7 : ’ "1205 7 ’ ! " 1210

End (3678)

GTGCCCTGGGCGTTCGACCCTCCCGGCTCAGACACCAACAGCCCCTGA 3’
+ t + + + } + } o] 3678
CACGGBACCCGCAAGCTBGBAGGGCCEAGTCTGTGGTTGTCGGEGACT \p) 5

Val Pro Trp Ala Phe Asp Pro Pro Gly Ser Asp Thr Asn Ser Pro —
7 X T1215 7 i ¢ 721220 ! 3 Y 2225 ¥

Sequencing summary of heNOS

DNA section DNA sequencing Primer to be used

1-1374 Complete

1375 - 1524 Incomplete heNOS1280fr

1525 — 3678 Complete

No mutation was found in the sequencing results of heNOS.
Sequencing data of heNOS
T7

gggccggtaNattccctctagaataattttgtttaactttaagaaggagatataccatgggcagcagecatcNtcatcatcatcacage
agcggcagagaaaacttgtatttccagggcecatatgggcaacttgaagagegtggeccaggagectgggecaccctgeggectgggg
ctggggctgggecttgggcetgtgcggcaagecagggeccagecaccececggeccctgageccagecgggecccageatecctacteeca

ccagcgccagaacacagccccccgagcetceccgctaacccageccccagaggggcccaagttecctegtgtgaagaactgggagstg
gggagcatcacctatgacaccctcagegeccaggegcageaggatgggecctgeaccccaagacgetgectgggeteectggtatttc
cacggaaactacagggccggccctcccceggecccccggeccctgageagetgetgagtcaggeccgggacttcatcaaccagtact

acagctccattaagaggagcggctcccaggeccacgaacageggcttcaagaggtggaagecgaggtggcagecacaggeacctac
cagcttagggagagcgagctggtgttcggggctaageaggectggegeaacgctccccgetgegtgggecggatccagtgggggaag
ctgcaggtgttcgatgcccgggactgcaggtctgecacaggaaatgttcacctacatctgcaaccacatcaagtatgeccaccaaccggg
gcaaccttcgctcggecatcacagtgttcccgeagegetgecctggecgaggagacttccgaatctggaacagecagetggtgegceta
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cgegggctaccggeageaggacggctetgtgeggggggacccagecaacgtggagatcaccgagetctgeattcageacggetgga
cccaggaaacggtcgettegacgtgetgecctgetgetgcageNecagatgagecccaNactcttettetgectecgagetgtetgagt
gcNcctggagcacccNcacgcetgagtgatgeageectggetggectggtacgNcectccgcaNgtcaacatgetgetggaatgggac
tggagttcctgcagecctectcaNtgetgtactgggacttggaatcggNcaggaacttggttgacttactgtNaattctgagaatgact
tctNtctggaacNNg

heNOS801fr

tgcgtgggccggatccagtgggggaagetgcaggtgttcgatgeccgggactgeaggtctgecacaggaaatgttcacctacatctgea
accacatcaagtatgccaccaaccggggcaaccttcgetcggecatcacagtgttccegeagegetgecctggecgaggagactteeg
aatctggaacagccagctggtgegetacgegggctaccggeageaggacggctetgtgeggggggacccagecaacgtggagatca

ccgagctctgcattcagcacggctggaccccaggaaacggtegettcgacgtgetgeccctgetgetgecaggecccagatgagecccc
agaactcttccttctgececccecgagcetggtecttgaggtgeccctggageaccccacgetggagtggtttgeagecctgggectgegctg
gtacgccctcceggeagtgtccaacatgetgetggaaattgggggectggagttcccegeageccecttcagtggctggtacatgagea
ctgagatcggcacgaggaacctgtgtgaccctcaccgctacaacatcctggaggatgtggetgtctgeatggacctggatacccggac
cacctcgtccctgtggaaagacaaggcagcagtggaaatcaacgtggecgtgctgeacagttaccagetagecaaagtcaccategt

ggaccaccacgccgccacggectctttcatgaagcacctggagaatgagcagaag

heNOS1700fr

gggacNccagggagtgccgecagggcaccggeatcaccaggaagaagacctttaaagaagtggecaacgecgtgaagatcteege

ctcgctcatgggcacggtgatggecgaagegagtgaaggegacaatcectgtatggetccgagaccggecgggeccagagetacgeaca
gcagctggggagactcttccggaaggcttttgatcceegggtectgtgtatggatgagtatgacgtggtgteecctcgaacacgagacge
tggtgctggtggtaaccagcacatttgggaatggggatcccccggagaatggagagagcetttgeagetgecctgatggagatgteegg
cccctacaacagcetccccteggecggaacagcacaagagttataagatecgcettcaacageatcetectgetcagacccactggtgtect
cttggeggeggaagaggaaggagtccagtaacacagacagtgeaggggecctgggcaccctcaggttctgtgtgttecgggetegget

ccecgggcatacccccacttetgegectttgetegtgecgtggacacacggetggaggaactgggeggggageggetgetgeagetggg
ccagggcgacgagcetgtgeggecaggaggaggecttecgaggetgggcccaggetgecttccaggecgectgtgagaccttetgtgtg
ggagaggatgccaaggcecgecgeccgagacatcttcagecccaaacggagetggaagegecagaggtaccggetgagegeccagg

ccgagggcctgeagttgetgecaggtctgatccacgtgcacaggeggaagatgttNcaggcetacaatccgetcagtggaaaacctge

aagcagcaagtccacgagggccaccatectggtgegectggacaNcggaggccaggaggggetgecagtaccagecggggacNcat
agtgtctgcNcgcNcaacggeeggcettgtgagegetgetgagegegtgagaccgegNgecactgageccgtgeagtaageagetgg
agaagcagcctggtgtctccccgecNggtNNggacceggetgeccNggaNgetggecagtNctacttNtctgacataNctccaccag
cctagcetttgegtgNagaccttggegaaagtatgaatcgaacctgagetgecgaatcacgaacgectcNcaNagtgaatggttgegeg
ctgagaca

heNOS2160fr

gacagtgcaggggccctgggcaccctcaggttctgtgtgttcgggeteggetccegggeatacceccacttetgegectttgetegtgec
gtggacacacggctggaggaactgggcggggageggctgctgcagetgggecagggegacgagetgtgeggecaggaggaggcectt
ccgaggctgggeccaggetgecttccaggecgectgtgagaccttctgtgtgggagaggatgecaaggecgecgeccgagacatcettc
agccccaaacggagctggaagegecagaggtaccggetgagegeccaggecgagggectgeagttgetgecaggtetgatccacgt
gcacaggcggaagatgttccaggctacaatccgcetcagtggaaaacctgcaaagcagcaagtccacgagggecaccatectggtge
gcctggacaccggaggecaggaggggctgeagtaccageecgggggaccacataggtgtetgeccgeccaaccggeccggecttgtg
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gaggcgctgetgagecgegtggaggacccgecggegeccactgageccgtggeagtagageagetggagaagggeagecctggtgg
cccteeccecggetgggtgegggacceccggetgecceegtgeacgetgegecaggcetctcaccttettectggacatcaccteeccace
cagccctcagcetcttgeggetgetcageaccttggea

heNOS2660fr

atttgNgtgtagctgttctgccgecaccggeggecttgtggaggegetgetgagecgegtggaggacccgecNgegeccactgagecc
gtggcagtagagcagctggagaagggcagecectggtggecctececcccggetgggtgcgggaccececggetgececcgtgeacgetg
cgccaggctctcaccttcttectggacatcacctecccacccagecctcagetettgeggetgetcageaccttggcagaagageccag
ggaacagcaggagctggaggccctcagecaggatccccgacgctacgaggagtggaagtggttecgetgecccacgetgetggaggt
gctggagcagttcccgteggtggegetgectgecccactgetectcacccagetgectcetgetccagecceggtactactcagtcagete
ggcacccagcacccacccaggagagatccacctcactgtagetgtgetggcatacaggactcaggatgggetgggeccectgeactat
ggagtctgctccacgtggctaagecagcetcaageccggagaccctgtgecctgettcatecggggggctecctecttecggetgecacc
cgatcccagcttgeectgeatectggtgggtccaggeactggeattgeccccttceggggattctggeaggageggctgeatgacattg
agagcaaagggctgcagcccactcccatgactttggtgttcggetgecgatgeteccaacttgaccatctctaccgegacgaggtgeag
aacgcccagcagegeggggtgtttggecgagtectcaccgecttctcccgggaacctgacaaccccaagacctacgtgcaggacatce
tgaggacggagctggctgeggaggtgcaccgegtgetgtgectcgagegggcNeatgtttgtctgegegatgttaccatggeaaccaa
cgtcctgcagaccgtgcagegeatectgegacggagggcgacatgagetggacgagecggegacgtcatcgegtgetgeggatcage
aacgctacNcgaagacttttcggctcNcgetgegecacccagaggtgaNagegcatacNcNccagaagcttttcttgcagNacgtc
agtgcgggNcatggcctgggcgattcgacccteegtegatcaacgecctgtaNtggaattcagettcgaatctgacgetcaccacatg
gaaatccggcgNcataaaaagccgaaagaaacctat

heNOS3140fr

gNNcNNctgcaacaggactcaggatgggctgggcecccctgeactatggagtctgetccacgtggetaagecagetcaageccgga
gaccctgtgecctgettcatcecggggggctecctectteccggetgecacccgateecagettgeectgeatectggtgggtecaggeact
ggcattgcccccttccggggattctggcaggageggctgcatgacattgagagcaaagggctgeageccacteccatgactttggtgtt
cggctgecgatgetcccaacttgaccatctctaccgegacgaggtgcagaacgeccageagegeggggtgtttggecgagtectcace
gccttctceccgggaacctgacaaccccaagacctacgtgcaggacatcctgaggacggagetggetgeggaggtgeaccgegtgetg
tgcctegageggggcecacatgtttgtctgeggegatgttaccatggcaaccaacgtectgecagaccgtgeagegeatectggegacgg
agggcgacatggagctggacgaggeeggegacgtcatcggegtgetgegggatcageaacgetaccacgaagacattttcgggcetcea
cgctgegeacccaggaggtgacaagecgceatacgeacccagagcettttecttgcaggagegtcagttgeggggegeagtgecctggg
cgttcgacccteccggetcagacaccaacageccctgatatggaattcaagcettctcgageaccaccaccaccaccactgagateegg
ctgctaacaaagcccgaaaggaagcetgagttggetgetgecaccgetgageaataactageataaccecttggggectctaaacggg
tcttgagggtttttgctgaaaggaggaactatatccggattggegaatggacgegectgtagegegeattaagegeggegggtgtggt
gtacgcgcagegtgacgctacactgeagegectagegecegcetcttegettetetettetegeccgtegegettcccgtcagecNtaategg
gctcegtagtcgatatgetacgactcgacccaaactgatagggatgtNegtatgacatNcctgaNaacgatcNcectgactggatcag
tcttatatgcacttgtcactgaaccgNacgattcgcatctggatttaaggattgecgNat
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Blast results of heNOS

T7

Score Expect Method Identities Positives Gaps Frame

473 bits(1218) 3e-159 Compositional matrix adjust. 280/280(100%) 280/280(100%) 0/280(0%) +3

Query 123 MGNLKSVAQEpgppcglglglglglcgKQGpatpapepsrapasllppapehsppssplT 302
MGNLKSVAQEPGPPCGLGLGLGLGLCGKQGPATPAPEPSRAPASLLPPAPEHSPPSSPLT
Sbjct 1 MGNLKSVAQEPGPPCGLGLGLGLGLCGKQGPATPAPEPSRAPASLLPPAPEHSPPSSPLT 60

Query 303 OQPPEGPKFPRVKNWEVGSITYDTLSAQAQQODGPCTPRRCLGSLVFPRKLOQGRPSPGPPAP 482
QPPEGPKFPRVKNWEVGSITYDTLSAQAQQDGPCTPRRCLGSLVFPRKLOGRPSPGPPAP
Sbjct 61 QPPEGPKFPRVKNWEVGSITYDTLSAQAQQDGPCTPRRCLGSLVFPRKLOGRPSPGPPAP 120

Query 483 EQLLSQARDFINQYYSSIKRSGSQAHEQRLQEVEAEVAATGTYQLRESELVFGAKQAWRN 662
EQLLSQARDFINQYYSSIKRSGSQAHEQRLQEVEAEVAATGTYQLRESELVEFGAKQAWRN
Sbjct 121 EQLLSQARDFINQYYSSIKRSGSQAHEQRLQEVEAEVAATGTYQLRESELVFGAKQAWRN 180

Query 663 APRCVGRIQWGKLQVFDARDCRSAQEMFTYICNHIKYATNRGNLRSAITVFPQRCPGRGD 842
APRCVGRIQWGKLQVFDARDCRSAQEMFTYICNHIKYATNRGNLRSAITVEPQRCPGRGD
Sbjct 181 APRCVGRIQWGKLQVFDARDCRSAQEMFTYICNHIKYATNRGNLRSAITVFPQRCPGRGD 240

Query 843 FRIWNSQLVRYAGYRQQDGSVRGDPANVEITELCIQHGWT 962
FRIWNSQLVRYAGYRQODGSVRGDPANVEITELCIQHGWT
Sbjct 241 FRIWNSQLVRYAGYRQODGSVRGDPANVEITELCIQHGWT 280

heNOS801fr

Score Expect Method Identities Positives Gaps Frame
476 bits(1224) 6e-163 Compositional matrix adjust. 253/253(100%) 253/253(100%) 0/253(0%) +1
Query 1 CVGRIQWGKLQVFDARDCRSAQEMEFTYICNHIKYATNRGNLRSAITVFPQRCPGRGDFRI 180

CVGRIQWGKLQVEDARDCRSAQEMFTYICNHIKYATNRGNLRSAITVEPQRCPGRGDFRI
Sbjct 184 CVGRIQWGKLQVEFDARDCRSAQEMFTYICNHIKYATNRGNLRSAITVFPQRCPGRGDFRI 243

Query 181 WNSQLVRYAGYRQQDGSVRGDPANVEITELCIQHGWTPGNGREFDVLPLLLQApdeppelf 360
WNSQLVRYAGYRQODGSVRGDPANVEITELCIQHGWTPGNGREDVLPLLLOAPDEPPELF
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Sbjct 244 WNSQLVRYAGYRQQODGSVRGDPANVEITELCIQHGWTPGNGRFDVLPLLLQAPDEPPELF 303

Query 361 llppelvlievplehptleWFAALGLRWYALPAVSNMLLEIGGLEFPAAPFSGWYMSTEIG 540
LLPPELVLEVPLEHPTLEWFAALGLRWYALPAVSNMLLEIGGLEFPAAPFSGWYMSTEIG
Sbjct 304 LLPPELVLEVPLEHPTLEWFAALGLRWYALPAVSNMLLEIGGLEFPAAPFSGWYMSTEIG 363

Query 541 TRNLCDPHRYNILEDVAVCMDLDTRTTSSLWKDKAAVEINVAVLHSYQLAKVTIVDHHAA 720
TRNLCDPHRYNILEDVAVCMDLDTRTTSSLWKDKAAVEINVAVLHSYQLAKVTIVDHHAA
Sbjct 364 TRNLCDPHRYNILEDVAVCMDLDTRTTSSLWKDKAAVEINVAVLHSYQLAKVTIVDHHAA 423

Query 721 TASFMKHLENEQK 759
TASFMKHLENEQK
Sbjct 424 TASFMKHLENEQK 436

heNOS1700fr

Score Expect Method Identities Positives Gaps Frame

536 bits(1380) 0.0 Compositional matrix adjust. 283/287(99%) 286/287(99%) 0/287(0%) +3

Query 21 OGTGITRKKTFKEVANAVKISASLMGTVMAKRVKATILYGSETGRAQSYAQQLGRLFRKA 200
+GTGITRKKTFKEVANAVKISASLMGTVMAKRVKATILYGSETGRAQSYAQQLGRLEFRKA
Sbjct 486 KGTGITRKKTFKEVANAVKISASLMGTVMAKRVKATILYGSETGRAQSYAQQLGRLEFRKA 545

Query 201 FDPRVLCMDEYDVVSLEHETLVLVVTSTFGNGDPPENGESFAAALMEMSGPYNSSPRPEQ 380
FDPRVLCMDEYDVVSLEHETLVLVVTSTEFGNGDPPENGESFAAALMEMSGPYNSSPRPEQ
Sbjct 546 FDPRVLCMDEYDVVSLEHETLVLVVTSTFGNGDPPENGESFAAALMEMSGPYNSSPRPEQ 605

Query 381 HKSYKIRFNSISCSDPLVSSWRRKRKESSNTDSAGALGTLREFCVFGLGSRAYPHFCAFAR 560
HKSYKIRFNSISCSDPLVSSWRRKRKESSNTDSAGALGTLRFCVFGLGSRAYPHECAFAR
Sbjct 606 HKSYKIREFNSISCSDPLVSSWRRKRKESSNTDSAGALGTLRFCVFGLGSRAYPHFCAFAR 665

Query 561 AVDTrleelggerllglgggdel CGQEEAFRGWAQAAFQAACETFCVGEDAKAAARDIFS 740
AVDTRLEELGGERLLQLGQGDELCGQEEAFRGWAQAAFQAACETFCVGEDAKAAARDIFES
Sbjct 666 AVDTRLEELGGERLLOLGQGDELCGQEEAFRGWAQAAFQAACETFCVGEDAKAAARDIFS 725

Query 741 PKRSWKRQRYRLSAQAEGLQLLPGLIHVHRRKMXQATIRSVENLQAA 881

PKRSWKRORYRLSAQAEGLOQLLPGLIHVHRRKM QATIRSVENLQ++
Sbjct 726 PKRSWKRQRYRLSAQAEGLQLLPGLIHVHRRKMFQATIRSVENLQSS 772
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heNOS2160fr

Score Expect Method Identities Positives Gaps Frame
402 bits(1033) 4e-135 Compositional matrix adjust. 230/230(100%) 230/230(100%) 0/230(0%) +1
Query 1 DSAGALGTLRFCVFGLGSRAYPHFCAFARAVDTrleelggerllglgggdel CGQEEAFR 180

DSAGALGTLRFCVFGLGSRAYPHFCAFARAVDTRLEELGGERLLOLGQGDELCGQEEAFR
Sbjct 637 DSAGALGTLREFCVEFGLGSRAYPHFCAFARAVDTRLEELGGERLLQLGQGDELCGQEEAFR 696

Query 181 GWAQAAFQAACETFCVGEDAKAAARDIFSPKRSWKRQRYRLSAQAEGLQLLPGLIHVHRR 360
GWAQAAFQAACETFCVGEDAKAAARDIFSPKRSWKROQRYRLSAQAEGLOQLLPGLIHVHRR
Sbjct 697 GWAQAAFQAACETFCVGEDAKAAARDIFSPKRSWKRQRYRLSAQAEGLQLLPGLIHVHRR 756

Query 361 KMFQATIRSVENLQSSKSTRATILVRLDTGGQEGLQYQPGDHIGVCPPNRPGLVEALLSR 540
KMFQATIRSVENLQSSKSTRATILVRLDTGGQEGLQYQPGDHIGVCPPNRPGLVEALLSR
Sbjct 757 KMFQATIRSVENLQSSKSTRATILVRLDTGGQEGLQYQPGDHIGVCPPNRPGLVEALLSR 816

Query 541 VEDPPAPTEPVAVEQLEKGSPGGPPPGWVRDPRLPPCTLRQALTFFLDIT 690
VEDPPAPTEPVAVEQLEKGSPGGPPPGWVRDPRLPPCTLRQALTFFLDIT
Sbjct 817 VEDPPAPTEPVAVEQLEKGSPGGPPPGWVRDPRLPPCTLRQALTFFLDIT 866

heNOS2660fr

Score Expect Method Identities Positives Gaps Frame
554 bits(1427) 0.0 Compositional matrix adjust. 318/324(98%) 320/324(98%) 1/324(0%) +2
Query 32 GLVEALLSRVEDPPAPTEPVAVEQLEKGSPGGPPPGWVRDPRLPPCTLRQALTFFLDITs 211

GLVEALLSRVEDPPAPTEPVAVEQLEKGSPGGPPPGWVRDPRLPPCTLRQALTFFLDITS
Sbjct 808 GLVEALLSRVEDPPAPTEPVAVEQLEKGSPGGPPPGWVRDPRLPPCTLRQALTFFLDITS 867

Query 212  ppspgllrllst]AEEPREQQELEALSQDPRRYEEWKWFRCPTLLEVLEQFPSValpapl 391
PPSPQLLRLLSTLAEEPREQQELEALSQDPRRYEEWKWFRCPTLLEVLEQFPSVALPAPL
Sbjct 868  PPSPQLLRLLSTLAEEPREQQELEALSQDPRRYEEWKWFRCPTLLEVLEQFPSVALPAPL 927
Query 392  11tglpllgpRYYSVSSAPSTHPGEIHLTVAVLAYRTQDGLGPLHYGVCSTWLSQLKPGD 571
LLTQLPLLQPRYYSVSSAPSTHPGEIHLTVAVLAYRTQDGLGPLHYGVCSTWLSQLKPGD
Sbjct 928  LLTQLPLLQPRYYSVSSAPSTHPGEIHLTVAVLAYRTQDGLGPLHYGVCSTWLSQLKPGD 987

Query 572 PVPCFIRGAPSFRLPPDPSLPCILVGPGTGIAPFRGFWQERLHDIESKGLQPTPMTLVEFG 751
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PVPCFIRGAPSFRLPPDPSLPCILVGPGTGIAPFRGFWQERLHDIESKGLOPTPMTLVEG
Sbjct 988 PVPCFIRGAPSFRLPPDPSLPCILVGPGTGIAPFRGFWQERLHDIESKGLQPTPMTLVFG 1047

Query 752 CRCSQLDHLYRDEVQONAQQRGVFGRVLTAFSREPDNPKTYVQDILRTELAAEVHRVLCLE 931
CRCSQLDHLYRDEVONAQQRGVEFGRVLTAFSREPDNPKTYVQODILRTELAAEVHRVLCLE
Sbjct 1048 CRCSQLDHLYRDEVQNAQQRGVFGRVLTAFSREPDNPKTYVQDILRTELAAEVHRVLCLE 1107

Query 932 RAHVCL-RDVTMATNVLQTVQRIL 1000
R H+ + DVTMATNVLQTVQRIL
Sbjct 1108 RGHMFVCGDVTMATNVLQTVQRIL 1131

heNOS3140fr

Score Expect Method Identities Positives Gaps Frame

500 bits(1287) 9e-170 Compositional matrix adjust. 241/241(100%) 241/241(100%) 0/241(0%) +2

Query 14 RTODGLGPLHYGVCSTWLSQLKPGDPVPCFIRGAPSFRLPPDPSLPCILVGPGTGIAPFR 193
RTODGLGPLHYGVCSTWLSQLKPGDPVPCFIRGAPSFRLPPDPSLPCILVGPGTGIAPEFR
Sbjct 963 RTODGLGPLHYGVCSTWLSQLKPGDPVPCFIRGAPSFRLPPDPSLPCILVGPGTGIAPFR 1022

Query 194 GFWQERLHDIESKGLQPTPMTLVFGCRCSQLDHLYRDEVONAQQRGVFGRVLTAFSREPD 373
GFWQERLHDIESKGLOPTPMTLVEFGCRCSQLDHLYRDEVONAQQRGVEFGRVLTAFSREPD
Sbjct 1023 GFWQERLHDIESKGLQPTPMTLVEFGCRCSQLDHLYRDEVQONAQQRGVFGRVLTAFSREPD 1082

Query 374 NPKTYVODILRTELAAEVHRVLCLERGHMEFVCGDVTMATNVLQTVQRILATEGDMELDEA 553
NPKTYVQDILRTELAAEVHRVLCLERGHMFVCGDVTMATNVLQTVQRILATEGDMELDEA
Sbjct 1083 NPKTYVQDILRTELAAEVHRVLCLERGHMFVCGDVTMATNVLQTVQRILATEGDMELDEA 1142

Query 554 GDVIGVLRDQQORYHEDIFGLTLRTQEVTSRIRTQOSFSLOERQLRGAVPWAFDPPGSDTNS 733
GDVIGVLRDQQRYHEDIFGLTLRTQEVTSRIRTQSEFSLOQERQLRGAVPWAFDPPGSDTNS
Sbjct 1143 GDVIGVLRDQQRYHEDIFGLTLRTQEVTSRIRTQSFSLOERQLRGAVPWAFDPPGSDTNS 1202

Query 734 P 736

P
Sbjct 1203 P 1203
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phiNOS — human full-length A70 iNOS in pDS-78

Vector map

(8411)
(8217) BmgBI

PaeR7I - ThI - XhoI (8417)

Dralll (245)
~_Psil (370)

_AsiSI - Pvul (945)
(7492) Sfil

BspDI - ClaI (1250)
~_~Nrul (1286
<7 terminatg, £ = (1256)

(6459) Bsal — R

(6367) Alel — Pcil (2141)
(6299) Agel — ‘, _AccI (2373)
(6104) AatIl - " BstZ171 (2374)

(6102) Zral

(5503) BstBI
(5844) Eagl
(5800) EcoRI

(5637) PmiI

“PfIFI - Tth111I (2399)

- pshAI (3401)

(5135) N
(5030) Xbal /| |\ T Hpal (3740)
(4964) BglII | BssHII (3831)
(4923) SgrAl . . PspOMI (4035)
Apal (4039)

MIul (4242)
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Sequence details of hiNOS

Start (0) Ndel

+ } 110

5% @, ATGGGCAGCAGCCATCATCATCATCATCACAGCAGCGGCAGAGAAAACTTGTATTTCCAGGGCCATATGCACCACCACCACCACCATCTGGTCAAGCTGGATGCAACCCC
I 1 1 1 1 1 Il . Il : 1 1 1 1 1 . 1 1 1 . Il : Il

3’

+ T + T 1 T t T t T + T + T + T t T t T

I

TACCCGTCGTCGGTAGTAGTAGTAGTAGTGTCGTCGCCGTCTCTTTTGAACATAAAGGTCCCGGTATACGTGGTGGTGGTGGTGGTAGACCAGTTCGACCTACGTTGGGG

Met Gly Ser Ser His His His His His His Ser Ser Gly Arg Glu Asn Leu Tyr Phe GIn Gly His Met His His His His His His Leu Val Lys Leu Asp Ala Thr Pro —
i ~ & ¥ § © % % T g B o F T a5 ¥ T T & oy F L % N g5t k% T 3 % & T n 3g o

505iNOSfr
ITTCACCATAAGGCCAAAGGG

ATTGTCCTCCCCACGGCATGTGAGGATCAAAAACTGGGGCAGCGGGATGACTTTCCAAGACACACTTCACCATAAGGCCAAAGGGATTTTAACTTGCAGGTCCAAATCTT
. 1 . Il . 1 . 1 1 . 1 . 1 . Il n 1 . ! : 1 220
T T T T T T T T v T

+ } + } + t + T + T + T
TAACAGGAGGGGTGCCGTACACTCCTAGTTTTTGACCCCGTCGCCCTACTGAAAGGTTCTGTGTGAAGTGGTATTCCGGTTTCCCTAAAATTGAACGTCCAGGTTTAGAA

hr Phe GIn Asp Thr Leu His His Lys Ala Lys Gly Ile Leu Thr Cys Arg Ser Lys Ser —

V55 60 T ! 70: v

Leu Ser Ser Pro Arg His Val Arg Ile Lys Asn Trp Gly Ser Gly Met Ti

40 Toas T 50

HincI Sspl

t } . : 330

GCCTGGGGTCCATTATGACTCCCAAAAGTTTGACCAGAGGACCCAGGGACAAGCCTACCCCTCCAGATGAGCTTCTACCTCAAGCTATCGAATTTGTCAACCAATATTAC
s ! s ! s ! L ! s 1 : ! s ! : ! s ! L ! s !

CGGACCCCAGGTAATACTGAGGGTTTTCAAACTGGTCTCCTGGGTCCCTGTTCGGATGGGGAGGTCTACTCGAAGATGGAGTTCGATAGCTTAAACAGTTGGTTATAATG

Cys Leu Gly Ser Ile Met Thr Pro Lys Ser Leu Thr Arg Gly Pro Arg Asp Lys Pro Thr Pro Pro Asp Glu Leu Leu Pro GIn Ala Ile Glu Phe Val Asn GIn Tyr Tyr —
=75 s - % b oas 4 - 7 o saes & & Aaoon F 2 A % o5 & & Laoey X % & F 05 % ¥ % 390

GGCTCCTTCAAAGAGGCAAAAATAGAGGAACATCTGGCCAGGGTGGAAGCGGTAACAAAGGAGATAGAAACAACAGGAACCTACCAACTGACGGGAGATGAGCTCATCTT
. 1 . ! s ! s 1 . 1 . 1 . 1 : ! : 1 s 1 . 1 440

CCGAGGAAGTTTCTCCGTTTTTATCTCCTTGTAGACCGGTCCCACCTTCGCCATTGTTTCCTCTATCTTTGTTGTCCTTGGATGGTTGACTGCCCTCTACTCGAGTAGAA
ys Ile Glu Glu His Leu Ala Arg Val Glu Ala Val Thr Lys Glu Ile Glu Thr Thr Gly Thr Tyr Gin Leu Thr Gly Asp Glu Leu Ile Phe —
T T T T T 398 T T 330 T T 335 T T T 140 T T 145

Gly Ser Phe Lys Glu Ala L
T T T 115 120 "

BbsI

CGCCACCAAGCAGGCCTGGCGCAATGCCCCACGCTGCATTGGGAGGATCCAGTGGTCCAACCTGCAGGTCTTCGATGCCCGCAGCTGTTCCACTGCCCGGGAAATGTTTG
1 1 i 1 i l i 1 i I 1 1 1 1 3 e I Il i 1 I I 550
T T T T T T T T T T T T t T t T t T + t + t

GCGGTGGTTCGTCCGGACCGCGTTACGGGGTGCGACGTAACCCTCCTAGGTCACCAGGTTGGACGTCCAGAAGCTACGGGCGTCGACAAGGTGACGGGCCCTTTACAAAC

Ala Thr Lys GIn Ala Trp Arg Asn Ala Pro Arg Cys Ile Gly Arg lle GIn Trp Ser Asn Leu GIn Val Phe Asp Ala Arg Ser Cys Ser Thr Ala Arg Glu Met Phe —
T 150 T T 155 T T T T T ™65 T T —170 T T 175 T 180 T T

Pmit
BsaAl

AACACATCTGCAGACACGTGCGTTACTCCACCAACAATGGCAACATCAGGTCGGCCATCACCGTGTTCCCCCAGCGGAGTGATGGCAAGCACGACTTCCGGGTGTGGAAT
. 1 . ! : ! t 1 . 1 . ! . ! . 1 : 1 I 1 . 1 660
y T t T t T t T t T T T T T T T T T T T T T

TTGTGTAGACGTCTGTGCACGCAATGAGGTGGTTGTTACCGTTGTAGTCCAGCCGGTAGTGGCACAAGGGGGTCGCCTCACTACCGTTCGTGCTGAAGGCCCACACCTTA

Asn Ile Arg Ser Ala Ile Thr Val Phe Pro GIn Arg Ser Asp Gly Lys His Asp Phe Arg Val Trp Asn —_
T 500 T T T T T 510 ' T T 515 T T T ™330

Glu His Ile Cys Arg His Val Arg Tyr Ser Thr Asn Asn Gly
Sr—sae T T ™30 ' T T ™35 T T

Tsol

1000iNOSfr EcoRI
[TCCGCTATGCTGGCTACCAG ‘
T
GCTCAGCTCATCCGCTATGCTGGCTACCAGATGCCAGATGGCAGCATCAGAGGGGACCCTGCCAACGTGGAATTCACTCAGCTGTGCATCGACCTGGGCTGGAAGCCCAA
| il + il 4 } i - I 1 } 1 | il 3 I 4 } + il 3 1 770
L T ¥ T v T L T ¥ T L T Ls T L T v T L T v T

CGAGTCGAGTAGGCGATACGACCGATGGTCTACGGTCTACCGTCGTAGTCTCCCCTGGGACGGTTGCACCTTAAGTGAGTCGACACGTAGCTGGACCCGACCTTCGGGTT

Ala GIn Leu Ile Arg Tyr Ala Gly Tyr GIn Met Pro Asp Gly Ser Ile Arg Gly Asp Pro Ala Asn Val Glu Phe Thr GIn Leu Cys Ile Asp Leu Gly Trp Lys Pro Lys —
T T T 535 T T T 530 T T T 535 T T T 540 T T T 545 T T T 550 " T T 555 T

Eagl BsiEI BstBI Ncol

GTACGGCCGCTTCGATGTGGTCCCCCTGGTCCTGCAGGCCAATGGCCGTGACCCTGAGCTCTTCGAAATCCCACCTGACCTTGTGCTTGAGGTGGCCATGGAACATCCCA
. ! s ! s ! s ! L ! s 1 . ! s ! s ! s ! L !

¥ T X T b T X T ¥ T S T X T i T
CATGCCGGCGAAGCTACACCAGGGGGACCAGGACGTCCGGTTACCGGCACTGGGACTCGAGAAGCTTTAGGGTGGACTGGAACACGAACTCCACCGGTACCTTGTAGGGT
Tyr Gly Arg Phe Asp Val Val Pro Leu Val Leu GIn Ala Asn Gly Arg Asp Pro Glu Leu Phe Glu Ile Pro Pro Asp Leu Val Leu Glu Val Ala Met Glu His Pro
T 260 T T T T T 575 T T T 575 T T 580 T T 585 T T T 50 T T T

—

AATACGAGTGGTTTCGGGAACTGGAGCTAAAGTGGTACGCCCTGCCTGCAGTGGCCAACATGCTGCTTGAGGTGGGCGGCCTGGAGTTCCCAGGGTGCCCCTTCAATGGE
+ ! . ! n 1 + 1 + 1 + 1 . ! + 1 n 1 + 1 + 1 990
+ T t T t T t T t T U T y T t T t T T T T T

TTATGCTCACCAAAGCCCTTGACCTCGATTTCACCATGCGGGACGGACGTCACCGGTTGTACGACGAACTCCACCCGCCGGACCTCAAGGGTCCCACGGGGAAGTTACCG
Gly Gly Leu Glu Phe Pro Gly Cys Pro Phe Asn Gly —
! ! ! 330

Lys Tyr Glu Trp Phe Arg Glu Leu Glu Leu Lys Trp Tyr Ala Leu Pro Ala Val Ala Asn Met Leu Leu Glu Val
g5 T T T ™300 ' T T 305 ' T T 310 " T T 15, T T T TS50y T T T ™335
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hiNOS (cont’d — 2)

TGGTACATGGGCACAGAGATCGGAGTCCGGGACTTCTGTGACGTCCAGCGCTACAACATCCTGGAGGAAGTGGGCAGGAGAATGGGCCTGGAAACGCACAAGCTGGCCTC
+ } + } + t + t + } + } + t + } + } + } + } 1100
ACCATGTACCCGTGTCTCTAGCCTCAGGCCCTGAAGACACTGCAGGTCGCGATGTTGTAGGACCTCCTTCACCCGTCCTCTTACCCGGACCTTTGCGTGTTCGACCGGAG

Trp Tyr Met Gly Thr Glu Ile Gly Val Arg Asp Phe Cys Asp Val GIn Arg Tyr Asn Ile Leu Glu Glu Val Gly Arg Arg Met Gly Leu Glu Thr His Lys Leu Ala Ser —
T T T ™335 T T 340 " T T ™ 345 T T 350 " T T 355 T T T T T T 385 T

GCTCTGGAAAGACCAGGCTGTCGTTGAGATCAACATTGCTGTGCTCCATAGTTTCCAGAAGCAGAATGTGACCATCATGGACCACCACTCGGCTGCAGAATCCTTCATGA
s ! : ! s ! L ! s ! s ! : ! : ! . ! s ! : !
t T t T t T t T t T t T t T t T T T T T v T
CGAGACCTTTCTGGTCCGACAGCAACTCTAGTTGTAACGACACGAGGTATCAAAGGTCTTCGTCTTACACTGGTAGTACCTGGTGGTGAGCCGACGTCTTAGGAAGTACT

Leu Trp Lys Asp GIn Ala Val Val Glu Ile Asn Ile Ala Val Leu His Ser Phe GIn Lys GIn Asn Val Thr Ile Met Asp His His Ser Ala Ala Glu Ser Phe Met —_
T —370 ' T T 375 T T T 330 T T 385 T T 350 T T ™ 395 T T 400" T T

1210

Agel
BsaWI

1550iNOSfr ; N\ Alel
[SAATGAATACCGGTCCCGTG

1
AGTACATGCAGAATGAATACCGGTCCCGTGGGGGCTGCCCGGCAGACTGGATTTGGCTGGTCCCTCCCATGTCTGGGAGCATCACCCCCGTGTTTCACCAGGAGATGCTG
} } i 1 i 1 } l : } i il 3 1 } l 3 il i il 4 e
T T T T T T T T T T T T T T L T L T it T K T
TCATGTACGTCTTACTTATGGCCAGGGCACCCCCGACGGGCCGTCTGACCTAAACCGACCAGGGAGGGTACAGACCCTCGTAGTGGGGGCACAAAGTGGTCCTCTACGAC
Lys Tyr Met GIn Asn Glu Tyr Arg Ser Arg Gly Gly Cys Pro Ala Asp Trp Ile Trp Leu Val Pro Pro Met Ser Gly Ser Ile Thr Pro Val Phe His GIn Glu Met Leu —_
T a05 @ T T 410 T T 415 T T T 420 T T 425 T T 430 T T 435 T T 440

1320

Bsal

AACTACGTCCTGTCCCCTTTCTACTACTATCAGGTAGAGGCCTGGAAAACCCATGTCTGGCAGGACGAGAAGCGGAGACCCAAGAGAAGAGAGATTCCATTGAAAGTCTT

+ } + } + I + } + } + } + } + } + } + } + } 1430

TTGATGCAGGACAGGGGAAAGATGATGATAGTCCATCTCCGGACCTTTTGGGTACAGACCGTCCTGCTCTTCGCCTCTGGGTTCTCTTCTCTCTAAGGTAACTTTCAGAA

Asn Tyr Val Leu Ser Pro Phe Tyr Tyr Tyr GIin Val Glu Ala Trp Lys Thr His Val Trp GIln Asp Glu Lys Arg Arg Pro Lys Arg Arg Glu Ile Pro Leu Lys Val Leu —
Tl T A T e e AE0s T e B s s s e e T ee0n e T e e e T a0 T e e ATs e

GGTCAAAGCTGTGCTCTTTGCCTGTATGCTGATGCGCAAGACAATGGCGTCCCGAGTCAGAGTCACCATCCTCTTTGCGACAGAGACAGGAAAATCAGAGGCGCTGGCCT
! ! : ! ! ! ! ! ! ! !

3 1 3 (" 3 3 I ' 1 3 I 1540
+ t + t + t + + + t + + + t + + + 1 + + + t
CCAGTTTCGACACGAGAAACGGACATACGACTACGCGTTCTGTTACCGCAGGGCTCAGTCTCAGTGGTAGGAGAAACGCTGTCTCTGTCCTTTTAGTCTCCGCGACCGGA
Val Lys Ala Val Leu Phe Ala Cys Met Leu Met Arg Lys Thr Met Ala Ser Arg Val Arg Val Thr Ile Leu Phe Ala Thr Glu Thr Gly Lys Ser Glu Ala Leu Ala —_
T 480 ' T T ™85 T T T 290 T T 495 T T 500 T T 505 T T 510 T T

GGGACCTGGGGGCCTTATTCAGCTGTGCCTTCAACCCCAAGGTTGTCTGCATGGATAAGTACAGGCTGAGCTGCCTGGAGGAGGAACGGCTGCTGTTGGTGGTGACCAGT

+ : + } t } t t + t + } + } t } + t + } t } 1650
CCCTGGACCCCCGGAATAAGTCGACACGGAAGTTGGGGTTCCAACAGACGTACCTATTCATGTCCGACTCGACGGACCTCCTCCTTGCCGACGACAACCACCACTGGTCA
Trp Asp Leu Gly Ala Leu Phe Ser Cys Ala Phe Asn Pro Lys Val Vval Cys Met Asp Lys Tyr Arg Leu Ser Cys Leu Glu Glu Glu Arg Leu Leu Leu Val Val Thr Ser —
515 T T T 530 T T T 535 T T T T T T ™ 535 T T T 540 T T 545 T T T ™ 550

2002iNOSfr
|CTGGCAATGGAGAGAAACTG
ACGTTTGGCAATGGAGACTGCCCTGGCAATGGAGAGAAACTGAAGAAATCGCTCTTCATGCTGAAAGAGCTCAACAACAAATTCAGGTACGCTGTGTTTGGCCTCGGCTC
: ! s ! . ! s ! : ! . ! s !

TGCAAACCGTTACCTCTGACGGGACCGTTACCTCTCTTTGACTTCTTTAGCGAGAAGTACGACTTTCTCGAGTTGTTGTTTAAGTCCATGCGACACAAACCGGAGCCGAG
Thr Phe Gly Asn Gly Asp Cys Pro Gly Asn Gly Glu Lys Leu Lys Lys Ser Leu Phe Met Leu Lys Glu Leu Asn Asn Lys Phe Arg Tyr Ala Val Phe Gly Leu Gly Ser —
T T T 555 ' T T 560 T T 565 ' T T 570 T T — 575 T T T 580 T T 535

1760

Bclr*

CAGCATGTACCCTCGGTTCTGCGCCTTTGCTCATGACATTGATCAGAAGCTGTCCCACCTGGGGGCCTCTCAGCTCACCCCGATGGGAGAAGGGGATGAGCTCAGTGGGE

+ t + t + } + t + t + t + t + t + t + + + t 1870

GTCGTACATGGGAGCCAAGACGCGGAAACGAGTACTGTAACTAGTCTTCGACAGGGTGGACCCCCGGAGAGTCGAGTGGGGCTACCCTCTTCCCCTACTCGAGTCACCCG

Ser Met Tyr Pro Arg Phe Cys Ala Phe Ala His Asp Ile Asp GIn Lys Leu Ser His Leu Gly Ala Ser GIn Leu Thr Pro Met Gly Glu Gly Asp Glu Leu Ser Gly —
T ™ 590 T T ™ 595 T T T 600 " T T 605 T T 610 T T 615 T T 620 ' T T

BsmBI

AGGAGGACGCCTTCCGCAGCTGGGCCGTGCAAACCTTCAAGGCAGCCTGTGAGACGTTTGATGTCCGAGGCAAACAGCACATTCAGATCCCCAAGCTCTACACCTCCAAT

+ } + } + } + } + } + } + } + } + } + ; ' } 1980

TCCTCCTGCGGAAGGCGTCGACCCGGCACGTTTGGAAGTTCCGTCGGACACTCTGCAAACTACAGGCTCCGTTTGTCGTGTAAGTCTAGGGGTTCGAGATGTGGAGGTTA

GIn Glu Asp Ala Phe Arg Ser Trp Ala Val GIn Thr Phe Lys Ala Ala Cys Glu Thr Phe Asp Val Arg Gly Lys GIin His Ile GIn Ile Pro Lys Leu Tyr Thr Ser Asn —_
S egR T T T e T T T T e T T T T— e
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hiNOS (cont’d — 3)

BssSI Nsil XmnI

GTGACCTGGGACCCGCACCACTACAGGCTCGTGCAGGACTCACAGCCTTTGGACCTCAGCAAAGCCCTCAGCAGCATGCATGCCAAGAACGTGTTCACCATGAGGCTCAA

+ } t } + } t } + } t } + } t } + } + } + 4 2090

CACTGGACCCTGGGCGTGGTGATGTCCGAGCACGTCCTGAGTGTCGGAAACCTGGAGTCGTTTCGGGAGTCGTCGTACGTACGGTTCTTGCACAAGTGGTACTCCGAGTT

Val Thr Trp Asp Pro His His Tyr Arg Leu Val GIn Asp Ser GIn Pro Leu Asp Leu Ser Lys Ala Leu Ser Ser Met His Ala Lys Asn Val Phe Thr Met Arg Leu Lys —
T T T 665 T T 670 T T —g75 T T 680 ' T T &85 T T 680 T T 695 T

2501iNOSfr
[GAACTACCTGCCGGGGGAGC)
ATCTCGGCAGAATCTACAAAGTCCGACATCCAGCCGTGCCACCATCCTGGTGGAACTCTCCTGTGAGGATGGCCAAGGCCTGAACTACCTGCCGGGGGAGCACCTTGGGG
4 ! s ! s ! 4 ! s ! ' ! 4 ! : ! ' !

} : | + } + } + 4 + | + 4 + | + 4 + | + } 2200

TAGAGCCGTCTTAGATGTTTCAGGCTGTAGGTCGGCACGGTGGTAGGACCACCTTGAGAGGACACTCCTACCGGTTCCGGACTTGATGGACGGCCCCCTCGTGGAACCCC

Ser Arg GIn Asn Leu GIn Ser Pro Thr Ser Ser Arg Ala Thr Ile Leu Val Glu Leu Ser Cys Glu Asp Gly GIn Gly Leu Asn Tyr Leu Pro Gly Glu His Leu Gly o
T %00 T T 505 T T 710" T T =15 T T 255 T T 555 T T T 30 T T

NgoMIV  Nael Bcivl

TTTGCCCAGGCAACCAGCCGGCCCTGGTCCAAGGTATCCTGGAGCGAGTGGTGGATGGCCCCACACCCCACCAGACAGTGCGCCTGGAGGCCCTGGATGAGAGTGGCAGC
. i I 1 . 1 ’ 1 . 1 I 1 . 1 I 1 . 1 I 1 . 1

t T T T t T t T t T t T t T t T t T + T t T 2310
AAACGGGTCCGTTGGTCGGCCGGGACCAGGTTCCATAGGACCTCGCTCACCACCTACCGGGGTGTGGGGTGGTCTGTCACGCGGACCTCCGGGACCTACTCTCACCGTCG
Val Cys Pro Gly Asn GIn Pro Ala Leu Val GIn Gly Ile Leu Glu Arg Val Vval Asp Gly Pro Thr Pro His GIn Thr Val Arg Leu Glu Ala Leu Asp Glu Ser Gly Ser —
T35 T T T T4 " T T a5 T T T 550 T T 55 T T T L T T T g5 ' T T 570

TACTGGGTCAGTGACAAGAGGCTGCCCCCCTGCTCACTCAGCCAGGCCCTCACCTACTTCCTGGACATCACCACACCCCCAACCCAGCTGCTGCTCCAAAAGCTGGCCCA
. !

+ } + } + } + } + } + } + } + } + } + } ; } 2420

ATGACCCAGTCACTGTTCTCCGACGGGGGGACGAGTGAGTCGGTCCGGGAGTGGATGAAGGACCTGTAGTGGTGTGGGGGTTGGGTCGACGACGAGGTTTTCGACCGGGT

Tyr Trp Val Ser Asp Lys Arg Leu Pro Pro Cys Ser Leu Ser GIn Ala Leu Thr Tyr Phe Leu Asp Ile Thr Thr Pro Pro Thr GIn Leu Leu Leu GIn Lys Leu Ala GIn —
T T T 75 " T T 780 T T g5 T T T T T I T T 800 T T 805 "

Sfil

GGTGGCCACAGAAGAGCCTGAGAGACAGAGGCTGGAGGCCCTGTGCCAGCCCTCAGAGTACAGCAAGTGGAAGTTCACCAACAGCCCCACATTCCTGGAGGTGCTAGAGG
" 1

I I i l I l i l I l 3 l i 1 : l I l i 1 2530
L) T v T L T i T L) T v T LS T ¥ T L) T ¥ T L3 T
CCACCGGTGTCTTCTCGGACTCTCTGTCTCCGACCTCCGGGACACGGTCGGGAGTCTCATGTCGTTCACCTTCAAGTGGTTGTCGGGGTGTAAGGACCTCCACGATCTCC
Val Ala Thr Glu Glu Pro Glu Arg GIn Arg Leu Glu Ala Leu Cys GIn Pro Ser Glu Tyr Ser Lys Trp Lys Phe Thr Asn Ser Pro Thr Phe Leu Glu Val Leu Glu —
T 810 T T —8is T T T T T 835 T T 830 T T 835 T T T T T T

AGTTCCCGTCCCTGCGGGTGTCTGCTGGCTTCCTGCTTTCCCAGCTCCCCATTCTGAAGCCCAGGTTCTACTCCATCAGCTCCTCCCGGGATCACACGCCCACAGAGATC

t t + t + t + t + t + } + } + t + } + + t } 2640
TCAAGGGCAGGGACGCCCACAGACGACCGAAGGACGAAAGGGTCGAGGGGTAAGACTTCGGGTCCAAGATGAGGTAGTCGAGGAGGGCCCTAGTGTGCGGGTGTCTCTAG
Glu Phe Pro Ser Leu Arg Val Ser Ala Gly Phe Leu Leu Ser GIn Leu Pro Ile Leu Lys Pro Arg Phe Tyr Ser Ile Ser Ser Ser Arg Asp His Thr Pro Thr Glu Ile —
T8 " T 8w ' ' " 8s ' ' " 8o ' ' ' " 8s ' ' ' ' 8o ' ' ' ' 85 ' ' T 880

3069iNOSfr
lGACCCAGTGCC

CACCTGACTGTGGCCGTGGTCACCTACCACACCCGAGATGGCCAGGGTCCCCTGCACCACGGCGTCTGCAGCACATGGCTCAACAGCCTGAAGCCCCAAGACCCAGTGCC
+ t + t + t + t + t + t + t + t + t + t + t 2750
GTGGACTGACACCGGCACCAGTGGATGGTGTGGGCTCTACCGGTCCCAGGGGACGTGGTGCCGCAGACGTCGTGTACCGAGTTGTCGGACTTCGGGGTTCTGGGTCACGG
His Leu Thr Val Ala Val Vval Thr Tyr His Thr Arg Asp Gly GIn Gly Pro Leu His His Gly Val Cys Ser Thr Trp Leu Asn Ser Leu Lys Pro GIn Asp Pro Val Pro —
Y v ¥ T 885 ! ' T 890 ' Y 895 o ¥ ! T 900 v ¥ v go5 T ! ' v oa100 ! ' ¥ - vgyss A

3069iNOSfr BtgZI
CTGCTTTGTGC ‘

CTGCTTTGTGCGGAATGCCAGCGGCTTCCACCTCCCCGAGGATCCCTCCCATCCTTGCATCCTCATCGGGCCTGGCACAGGCATCGCGCCCTTCCGCAGTTTCTGGCAGC
L 1

T T T T T T T T T T T T T T t T T T t T t T 2860
GACGAAACACGCCTTACGGTCGCCGAAGGTGGAGGGGCTCCTAGGGAGGGTAGGAACGTAGGAGTAGCCCGGACCGTGTCCGTAGCGCGGGAAGGCGTCAAAGACCGTCG
Cys Phe Val Arg Asn Ala Ser Gly Phe His Leu Pro Glu Asp Pro Ser His Pro Cys Ile Leu Ile Gly Pro Gly Thr Gly Ile Ala Pro Phe Arg Ser Phe Trp Gin -
T G35 T T ™ g35 T T 930 " T T T35 T T YT T T ™ 545 T T 950 " T T
TaqIl
AACGGCTCCATGACTCCCAGCACAAGGGAGTGCGGGGAGGCCGCATGACCTTGGTGTTTGGGTGCCGCCGCCCAGATGAGGACCACATCTACCAGGAGGAGATGCTGGAG
1 1 i } 1 1 i’ } 1 1 i } 1 1 i Il 1 1 i } 1 1 2970

T T T T T T T T T T T T T T T T T T T T T T
TTGCCGAGGTACTGAGGGTCGTGTTCCCTCACGCCCCTCCGGCGTACTGGAACCACAAACCCACGGCGGCGGGTCTACTCCTGGTGTAGATGGTCCTCCTCTACGACCTC

GIn Arg Leu His Asp Ser GIn His Lys Gly Val Arg Gly Gly Arg Met Thr Leu Val Phe Gly Cys Arg Arg Pro Asp Glu Asp His Ile Tyr GIn Glu Glu Met Leu Glu —
955 T T T ™50 ' T T T T T ~—a70 T T 575 T T T 580 ' T T ™ aas T T ™ 580
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hiNOS (cont’d — 4)

BStAPI Apall

ATGGCCCAGAAGGGGGTGCTGCATGCGGTGCACACAGCCTATTCCCGCCTGCCTGGCAAGCCCAAGGTCTATGTTCAGGACATCCTGCGGCAGCAGCTGGCCAGCGAGGT

3 } i 1 ' il i il i Il 3 1 I } ' il l } i 1 I 1 3080
T T T T T T T T T T T T T T T T T T T T v T
TACCGGGTCTTCCCCCACGACGTACGCCACGTGTGTCGGATAAGGGCGGACGGACCGTTCGGGTTCCAGATACAAGTCCTGTAGGACGCCGTCGTCGACCGGTCGCTCCA
Met Ala GIn Lys Gly Val Leu His Ala Val His Thr Ala Tyr Ser Arg Leu Pro Gly Lys Pro Lys Val Tyr Val GIn Asp Ile Leu Arg GIn GIn Leu Ala Ser Glu Val —
: : T 995 ' ! u 71000 T ! ! 71005 : 71010 7 ! ! 71015 7 ! ' 71020 7 v ! 71025

FspAI BmgBI 3496iNOSfr
’ |AGCTGGTGGCTGCCAAGCTG

GCTCCGTGTGCTCCACAAGGAGCCAGGCCACCTCTATGTTTGCGGGGATGTGCGCATGGCCCGGGACGTGGCCCACACCCTGAAGCAGCTGGTGGCTGCCAAGCTGAAAT

3 Il i } ' l I } I Il 3 il I l I 1 3 l i } ' I 3190
¥ T ] T v T b} T L] T ¥ T L T v T ¥ T i T v T
CGAGGCACACGAGGTGTTCCTCGGTCCGGTGGAGATACAAACGCCCCTACACGCGTACCGGGCCCTGCACCGGGTGTGGGACTTCGTCGACCACCGACGGTTCGACTTTA
Leu Arg Val Leu His Lys Glu Pro Gly His Leu Tyr Val Cys Gly Asp Val Arg Met Ala Arg Asp Val Ala His Thr Leu Lys GIn Leu Val Ala Ala Lys Leu Lys —
! 771030 7 ! ! 71035 T ! ! T1040 7 ! ! 71045 T ! ! 1050 T ! ! 71055 7 ! ! T1060 ' ! !

EcoRV

TGAATGAGGAGCAGGTCGAGGACTATTTCTTTCAGCTCAAGAGCCAGAAGCGCTATCACGAAGATATCTTTGGTGCTGTATTTCCTTACGAGGCGAAGAAGGACAGGGTG
+ } + + + } + + + } + + + } + + + } + + + } 3300
ACTTACTCCTCGTCCAGCTCCTGATAAAGAAAGTCGAGTTCTCGGTCTTCGCGATAGTGCTTCTATAGAAACCACGACATAAAGGAATGCTCCGCTTCTTCCTGTCCCAC

Leu Asn Glu Glu GIn Val Glu Asp Tyr Phe Phe GIn Leu Lys Ser GIn Lys Arg Tyr His Glu Asp Ile Phe Gly Ala Val Phe Pro Tyr Glu Ala Lys Lys Asp Arg Val -
1065 ' ! 2 1070 T ! ! T 1075 7 ! : " 1080 . ! T 1085 T ! k " 1090 T k ! T 1095 T ! . " 1100

End (3339)

GCGGTGCAGCCCAGCAGCCTGGAGATGTCAGCGCTCTGA 3’
+ } + } + } ottt 3339
CGCCACGTCGGGTCGTCGGACCTCTACAGTCGCGAGACT\® 57

Ala Val GIn Pro Ser Ser Leu Glu Met Ser Ala Leu H —
T T T 1105 T T 1110 T T

Sequencing summary of hiNOS

DNA section DNA sequencing Primers to be used

1-3339 Incomplete pCWOri-fr
505iNOSfr
1000iNOSfr
1550iNOSfr
2002iNOSfr
2501iNOSfr
3069iNOSfr
3496iNOSfr
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