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GENETICALLY ENCODED SYNTHETIC 
REACTION-DIFFUSION SYSTEM THAT CAN 

GENERATE PROGRAMMABLE 
OSCILLATIONS, PATTERNS, AND 

SPATIOTEMPORAL SIGNALING CIRCUITS 
IN MAMMALIAN CELLS 

CROSS-REFERENCE TO RELATED 

APPLICATIONS 

[0001] This application is related to, claims priority to, and 
incorporates by reference for all purposes U.S. Provisional 

Patent Application No. 63/425,294, filed Nov. 14, 2022. 

STATEMENT REGARDING FEDERALLY 

SPONSORED RESEARCH 

[0002] N/A 

SEQUENCE LISTING 

[0003] The contents of the electronic sequence listing 
(20960004_WARF-0002-U01.xml; Size: 196 kbytes; and 

Date of Creation: Nov. 8, 2023) accompanying this appli- 
cation are herein incorporated by reference in their entirety. 

An informal sequence listing was filed with U.S. Provisional 
Patent Application No. 63/425,294 as Appendix C, which is 

incorporated herein in its entirety by reference. It is noted 

that the sequence numbering was adjusted and the number- 
ing in the electronic sequence listing prevails for this docu- 

ment, though reference in the earlier filings will correspond 
to the sequence numbering in those filings. 

BACKGROUND OF THE INVENTION 

[0004] Cell biology is animated by the dynamic organi- 

zation of protein activities in space and time. By specifying 
when and where specific proteins act, cells can build a 

diverse range of functions needed for growth, information 
processing, and motility from a common set of conserved 

molecular components. Disruption of this spatiotemporal 
organization at the single-cell level can lead to human 

diseases, and bacteria and viruses often pattern host-cell 

activities in new ways to hijack host-cell biology. Thus, the 
spatiotemporal organization of proteins is a key program- 

ming language of cell biology that demands deeper under- 
standing and greater engineerable control. 

[0005] Despite its fundamental importance, there are few 

tools that enable us to artificially organize the spatiotempo- 

ral dynamics of proteins inside living cells. Two common 
strategies are localization sequences, which direct a protein 

of interest to a static location in the cell; and optogenetics, 
which allows an experimenter to organize molecules within 

an illuminated region of the cell. Although both approaches 

have significant utility, they force us to choose between 
genetic encodability and dynamic control. As such, they fail 

to recapitulate the self-organization that is a hallmark of all 
living cells. 

[0006] Despite the critical importance of spatiotemporal 

dynamics in cell biology, the current landscape for geneti- 

cally encoding these phenomena is limited. That is, there are 
almost no synthetic protein circuits that can robustly gen- 

erate dynamic molecular patterns artificially in cells. 
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BRIEF SUMMARY OF THE INVENTION 

[0007] In an aspect, the present disclosure provides a 

composition or kit comprising one or more polynucleotides. 
The one or more polynucleotides include the sequence of 

MinD and/or MinE. 

[0008] In another aspect, the present disclosure provides a 

method of directing the spatial and temporal distribution of 

molecules within a cell. The method includes expressing a 
first MinDE pair comprising a first MinD and a first MinE 

in a Eukaryotic cell. 

[0009] In another aspect, the present disclosure provides a 

composition of matter including a cell. The cell non-natively 

expresses a first MinDE pair comprising a first MinD and a 
first MinE. The first MinD and/or first MinE is coupled to a 

reporter or functional molecule. The reporter or functional 
molecule generates a reporter or functional signal that is 

detectable at a frequency associated with a reaction diffusion 
frequency of the MinD and the MinE. The reaction diffusion 

frequency is tailored by an overall and relative concentration 

of the MinD and the MinE. 

[0010] Ina further aspect, the present disclosure provides 

a method of exploiting spatial and temporal distribution 
behaviors generated by non-natively expressed protein pairs. 

The method includes: observing a spatial and temporal 
distribution of molecules within a cell including whole-cell 

oscillations, traveling waves, spirals, turbulent patterns, 

static patterns, or combinations thereof being generated by 
a pair of proteins with a cell, wherein the pair of proteins is 

not natively expressed in the cell; and expressing the pair of 
proteins within the cell, wherein a functional moiety is 

coupled to one of the pair of proteins, thereby coupling the 

functional moiety to the spatial and temporal distribution of 
molecules within the cell. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] The patent or application file contains at least one 
drawing executed in color. Copies of this patent or patent 

application publication with color drawing(s) will be pro- 
vided by the Office upon request and payment of the 

necessary fee. 

[0012] Non-limiting embodiments of the present invention 
will be described by way of example with reference to the 

accompanying figures, which are schematic and are not 
intended to be drawn to scale. In the figures, each identical 

or nearly identical component illustrated is typically repre- 

sented by a single numeral. For purposes of clarity, not every 
component is labeled in every figure, nor is every compo- 

nent of each embodiment of the invention shown where 
illustration is not necessary to allow those of ordinary skill 

in the art to understand the invention. 

[0013] FIG. 1 is an illustration of how oscillating MinDE 
signal can act as a “cellular radio station” that imparts the 

cell with a unique genetically-encoded frequency. 

[0014] FIG. 2 is a schematic illustration showing the 

MinD ATPase and its activator MinE form a protein-based 

reaction-diffusion system (MinDE) in £. co/i that generates 
pole-to-pole oscillations to specify the division site. Trans- 

planting these components into human cells provides a 
synthetic biology platform for engineering more complex 

spatiotemporal signaling circuits. 

[0015] FIG. 3A includes example images, kymographs, 
and quantification of traveling waves, as described in 

Example 1.
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[0016] FIG. 3B includes example images, kymographs, 
and quantification of traveling oscillations, as described in 

Example 1. 

[0017] FIG. 3C includes example images, kymographs, 
and quantification of persistent stationary patterns, as 

described in Example 1. 

[0018] FIG. 4 is an image-level and pixel-level time series 
of mCherry-MinD fluorescence data can be remapped to the 

frequency domain by Fast Fourier Transform (FFT) to 
produce image-level and pixel-level power spectra, as 

described in Example 1. Individual cells appear in the slice 
of the image-level power spectrum that corresponds to their 

unique MinDE cellular frequency fMinDE. Examples of 

these representations are shown for a pair of recently divided 
cells. 

[0019] FIG. 5 shows frequency-domain image processing 
applied to the time-series data of a single fluorescent signal 

(mCherry-MinD). An example of spectral isolation of an 

individual cell with a 28 mHz MinDE frequency from its 
neighbors. 

[0020] FIG. 6 shows generation of a multi-channel image 

in which each color represents a different MinDE frequency 
is shown, as described in Example 1. Cells can be located 

and segmented by taking advantage of their MinDE fre- 
quency barcode. 

[0021] FIG. 7 is a representative image from a 24-hour 

timelapse of migrating 313 cells false-colored by MinDE 
frequency, as described in Example 1. Frequency-barcodes 

persist throughout the time course and enable spectral reso- 

lution even when cells physically overlap. 

[0022] FIG. 8 shows an example (left) of spectral separa- 

tion of MinDE signals occurring in different sub-compart- 

ments of the same cell. The pixel-level power spectrum of 
mCherry-MinD signals collected over a 6-hour time series 

revealed distinct frequencies corresponding to separate 
nuclear and cytoplasmic MinDE oscillations. Using Finite 

Impulse Response (FIR) filters based on the power spectrum 
in the left panel, the nuclear and cytoplasmic signals were 

isolated, and the Hilbert Transform was used to estimate the 

instantaneous power of each signal throughout the 6-hour 
recording. This produces a multi-channel representation of 

the data (right) that separately labels and tracks the cyto- 
plasmic and nuclear signals. Identical results were obtained 

using Continuous Wavelet Transform. 

[0023] FIG. 9 is a schematic representation illustrating 
how thousands of MinDE circuit configurations sampling 

different expression levels or component ideas can be char- 
acterized in parallel using the frequency-domain image 

processing techniques described herein. 

[0024] FIG. 10 is a series of data plots. Aggregating 

single-cell circuit behavior across 1000 s of U2OS cells 
reveals how MinDE circuit frequency (left panel) and 

MinDE circuit power (middle panel) can be programmed at 
a genetic level by controlling the expression levels of MinD 

and MinE. The minE:MinD expression ratio (right panel) is 
the major determinant of MinDE circuit frequency. This 

enables characterization and comparison of the frequency- 

scaling behavior of MinDE circuits harboring different 
mutant components. The frequency-scaling behavior for 

MinE mutants that affect MinE membrane affinity and 
diffusivity are shown. 

[0025] FIG. 11 is a schematic of a plug-and-play platform 

for inducible recruitment of protein payloads to MinDE 
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circuits based on rapamycin-dependent interaction between 
FRB-MinD and FKBP-payloads. 

[0026] FIG. 12 includes data illustrating the inducible 

recruitment of a simple BFP payload using the system 
described in Example 1. Representative FRB-mCherry- 

MinD and BFP-FKBP images of cells pre and post rapamy- 
cin inductions are shown, demonstrating rapamycin-depen- 

dent colocalization of BFP with MinD. 

[0027] FIG. 13 includes power spectra for the MinD and 
BFP signals from FIG. 12 pre- and post-rapamycin induc- 

tion. MinD shows a consistent high-power signal in the 
presence or absence of rapamycin. The BFP signal has little 

power at the MinD frequency in the absence of rapamycin, 

but high-power (13x increase) when rapamycin is added. 

[0028] FIG. 14 shows MinDE frequency scaling behavior 

for the MinD-BFP recruitment circuit in the presence or 
absence of rapamycin. There is little change in the steady- 

state frequency of the MinD signal upon recruitment. 

[0029] FIG. 15 includes representative images, pixel-level 
intensity time course, and kymograph pre and post recruit- 

ment of the condensate-forming intrinsically-disordered 

region of FUSN to MinDE. The MinDE signal undergoes 
rapid frequency modulation as puncta-like structures 

assemble and disassemble along the wave trajectory. 

[0030] FIG. 16 is similar to FIG. 15 but using a pre-formed 
protein condensate (FTH-FUSN) as a payload. MinDE 

oscillations immediately arrest as MinDE components colo- 
calize into droplets. 

[0031] FIG. 17 is a schematic summarizing how MinDE 

signaling circuit behaviors and dynamics can be genetically 
programmed and further modulated in real time by engi- 

neered protein-protein interactions. 

[0032] FIG. 18 is a schematic representation showing 
MinDE circuits can be engineered to receive, barcode, and 

broadcast the dynamics of any fluorescent cell-state reporter. 
A specific circuit that broadcasts PKA kinase signaling 

activity was designed by fusing a PKA substrate to MinD 

and co-expressing FHA1-mCerulean, which binds only to 
the phosphorylated form of that PKA substrate. This PKA- 

—MinDE--FHAI circuit creates a new signal derived from 
MinDE (the carrier) in the mCerulean channel that is modu- 

lated by PKA signaling activity (the data line). 

[0033] FIG. 19 is an example of pixel-level read-out of 
PKA signaling activity in a 293T cell using the circuit in 

FIG. 18. Upon treatment with the PKA agonist isoprenaline, 
the FHA1 signal (PKA data line) begins to co-oscillate with 

MinDE (carrier signal). Normalization of the power of the 
FHAI signal to the MinDE carrier recovers the real-time 

PKA signaling dynamics for that pixel within the cell. 

[0034] FIG. 20 shows represenative images (left) of a 

population of cells bearing the circuit in FIG. 18, showing 
the power of the MinD (carrier line) or FHA1 (PKA data 

line) signals pre or post treatment with isoprenaline, color- 
coded by frequency. Upon treatment with isoprenaline, the 

PKA data line lights up at the corresponding frequency of 
the MinD carrier for each cell. 98 single-cell PKA signaling 

trajectories extracted using the frequency-barcoded data 

broadcast by the cells are clustered by response behavior 
(right). 

[0035] FIG. 21 is a schematic illustration of how MinDE 

circuits can also be engineered to act as control signals that 
drive cellular activities. A specific circuit that inducibly 

couples MinDE spatiotemporal dynamics to actin polymer-
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ization upon rapamycin induction was designed using the 
bacterial signaling effector ActA as an FKBP-payload. 

[0036] FIG. 22 is a demonstration that the MinDE—ActA 
control signal circuit can organize the polymerization of 

actin into structures with position and shape dictated by the 
MinDE signal, using a stationary MinDE pattern as an 

example control signal. Representative images for MinD 

(control signal) and the LifeAct actin reporter (output sig- 
nal), pre (-rap) and post (+rap) coupling are shown, along 

with a kymograph passing through multiple MinDE spots. 
[0037] FIG. 23 shows an example cell bearing a MinD- 

E-—ActA circuit driven by a dynamic MinD wave. When 
MinDE control signals are dynamic, they can be used to 

probe signaling timescales within the cell. Associated kymo- 

graph is also shown. 
[0038] FIG. 24 shows a single-pixel intensity time course 

(left) of the MinD and LifeAct signals, which indicates that 
the LifeAct (output signal) consistently lags behind the 

MinD (control signal). A representative pixel-level cross- 

correlation profile (right) between MinD and ActA signals 
and associated image-level rendering of the extracted time- 

lag across the field of view in FIG. 23. This shows a 
consistent 8 s lag between LifeAct and MinD everywhere 

within the cell, defining the timescale for signal transmission 
from ActA to actin polymerization. 

[0039] FIG. 25 is a binary plot of functionality between 

MinD and MinE of various species, as described in Example 
2. 
[0040] FIG. 26 is a frequency plot of functionality 
between MinD and MinE of various species, as described in 

Example 2. 
[0041] FIG. 27 is a power plot of functionality between 

MinD and MinE of various species, as described in Example 

2. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0042] Provided herein are methods and compositions for 
controlling the spatial and temporal distribution of mol- 

ecules within a cell. In particular directing the spatial and 
temporal distribution by a genetically encoded circuit. 

[0043] In some embodiments the genetically encoded cir- 

cuit comprises components of the MinD/ParA family of 
ATPases. The Min System is a mechanism composed of 

three proteins MinC, MinD, and MinE used by bacteria as a 
means of properly localizing the septum prior to cell divi- 

sion. Other bacterial positioning proteins include MipZ, 
PomZ SpoHE, DivIVA, RacA, TipN, PopZ, RuBisCo. In 

particular embodiments, MinD and MinE are used to enable 

spatiotemporal patterns. 

[0044] Some embodiments comprise MinD and MinE 

polynucleotides. 

[0045] The Min system, including MinD and MinE, is not 

natively found in Eukaryotic cells. Given the very specific 

way in which they function in Prokaryotic environments, 
expressing these proteins in Eukaryotic cells is a highly 

unpredictable venture. The inventors surprisingly discov- 
ered that MinD and MinE could be expressed in a Eukary- 

otic cell to provide a spatial and temporal distribution of 
molecules (e.g., the MinD and MinE, themselves) within the 

cell. Moreover, the inventors surprisingly discovered that 

the particular spatial and temporal distribution could be 
tailored by way of adjusting the overall concentration of 

MinD and Mink, as well as the relative concentrations of the 
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two. This discovery led to other important discoveries, as 
articulated below, which relate to exploiting this behavior of 

MinD and MinE to provide useful functions within a cell. 

[0046] Without wishing to be bound by any particular 
theory, it is believed that the absolute and relative concen- 

trations of MinD and MinE can be adjusted to provide a 

desired spatial and temporal distribution. In certain cases, 
the absolute and relative concentration of MinD and MinE 

is selected to cause the spatial and temporal distribution of 
molecules to have a characteristic frequency. 

[0047] In some cases, the MinD and/or MinE can be 

coupled to a payload, which has the effect of providing the 
payload at the same or a related spatial and temporal 

distribution as the MinD and/or MinE to which the payload 

is coupled. 

[0048] In some cases, the payload is a reporter molecule, 
such as a fluorescent tag, which allows visualization of the 

MinD and/or MinE spatial and temporal distribution. With- 
out wishing to be bound by any particular theory, the 

visualization effect serves as an excellent proof of principle, 

as some of the functional molecules may not be as readily 
observable as the reporter molecules. Absent compelling 

biochemical reasoning to the contrary, it is believed that a 
functional payload should behave in a similar fashion to the 

reporter payloads described herein, and therefore, the suc- 
cessful showing of an effect using reporter molecules could 

be expected to have reasonably predictable results with most 

functional molecules. In other words, the likelihood of 
success of achieving the proof-of-principle and other vali- 

dating experiments described herein was low in the minds of 
the inventors (and would have been low in the minds of an 

ordinarily skilled artisan), but once the effect was observed 
with reporter molecules, the likelihood of success of replac- 

ing the reporter molecules with functional molecules and 

achieving a similar effect was much higher, because the 
underlying principle was much better understood following 

the initial experiments. 

[0049] In some cases, the payload is a functional mol- 
ecule, which allows the function of that functional molecule 

to be distributed in the same spatial and temporal distribu- 

tion as the MinD and/or MinE to which the functional 
molecule is coupled. For example, if the MinD and MinE are 

tailored to a given cellular environment to provide a stand- 
ing sine-wave distribution of MinD and MinE, then if a 

functional molecule is coupled to either MinD or MinE, then 
functional molecule will also be provided in the cell in the 

standing sine-wave distribution. Similarly, if the MinD and 

MinE are tailored to give a specific frequency modulation at 
a given location in a cell, then the functional molecule will 

also be provided in the cell at that given specific frequency 
modulation at that given location. 

[0050] The frequency-specific nature of the MinD and 

MinE behavior can be controlled and utilized to allow 

selective observation of cells that have been tailored to 
provide different unique frequencies. Using the tools 

described herein, a population of cells can be provided 
which have different spatial and temporal distributions of 

MinD and Mink, thereby allowing the cells to be probed to 
determine their identity externally using optical techniques, 

such as lock-in amplification. For example, a mixture of 

three different cell types could be modified with the systems 
described herein, such that the MinD and Mink total and 

relative concentrations are adapted to provide three distinct
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frequencies. Those distinct frequencies can be tracked to 
provide real-time cellular identification. 

[0051] The term “polynucleotide” is used herein inter- 

changeably with the term “nucleic acid” and refers to an 
organic polymer composed of two or more monomers 

including nucleotides, nucleosides or analogs thereof, 
including but not limited to single stranded or double 

stranded, sense or antisense deoxyribonucleic acid (DNA) of 

any length and, where appropriate, single stranded or double 
stranded, sense or antisense ribonucleic acid (RNA) of any 

length, including siRNA. The term “nucleotide” refers to 
any of several compounds that consist of a ribose or deoxy- 

ribose sugar joined to a purine or a pyrimidine base and to 
a phosphate group, and that are the basic structural units of 

nucleic acids. The term “nucleoside” refers to a compound 

(as guanosine or adenosine) that consists of a purine or 
pyrimidine base combined with deoxyribose or ribose and is 

found especially in nucleic acids. The term “nucleotide 
analog” or “nucleoside analog” refers, respectively, to a 

nucleotide or nucleoside in which one or more individual 
atoms have been replaced with a different atom or with a 

different functional group. Accordingly, the term polynucle- 

otide includes nucleic acids of any length, including DNA, 
RNA, ORFs, analogs and fragments thereof. 

[0052] The term “construct” or “polynucleotide construct” 

is a polynucleotide which allows the encoded sequence to be 
replicated and/or expressed in the target cell. A construct 

may contain an exogenous promoter, operably linked to any 
one of the polynucleotides described herein. As used herein, 

a polynucleotide is “operably connected” or “operably 
linked” when it is placed into a functional relationship with 

a second polynucleotide sequence. As used herein, the terms 

“heterologous promoter,” “promoter,” “promoter region,” or 
“promoter sequence” refer generally to transcriptional regu- 

latory regions of a gene, which may be found at the 5' or 3' 
side of a polynucleotides described herein, or within the 

coding region of said polynucleotides. Typically, a promoter 
is a DNA regulatory region capable of binding RNA poly- 

merase in a cell and initiating transcription of a downstream 

(3' direction) coding sequence. The typical 5' promoter 
sequence is bounded at its 3' terminus by the transcription 

initiation site and extends upstream (5' direction) to include 
the minimum number of bases or elements necessary to 

initiate transcription at levels detectable above background. 

Within the promoter sequence is a transcription initiation 
site (conveniently defined by mapping with nuclease S1), as 

well as protein binding domains (consensus sequences) 
responsible for the binding of RNA polymerase. 

[0053] In some embodiments, the construct is an expres- 

sion construct, a vector or a viral vector. A vector is any 
particle used as a vehicle to artificially carry a foreign 

nucleic sequence, typically DNA into another cell, where it 
can be replicated and/or expressed. A vector containing 

foreign DNA is termed recombinant DNA. The four major 

types of vectors are plasmids, viral vectors, cosmids, and 
artificial chromosomes. Expression constructs comprise a 

heterologous promoter and the nucleic acid sequence encod- 
ing protein of interest (e.g., MinDE) which is capable of 

expression in the cell in which it is introduced. The expres- 
sion constructs include vectors which are capable of direct- 

ing the expression of exogenous genes to which they are 

operatively linked. Such vectors are referred to herein as 
“recombinant constructs,” “expression constructs,” “recom- 

binant expression vectors” (or simply, “expression vectors” 
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or “vectors”) and may be used interchangeably. Suitable 
vectors are known in the art and contain the necessary 

elements in order for the gene encoded within the vector to 
be expressed as a protein in the host cell. The term “vector” 

refers to a nucleic acid molecule capable of transporting 
another nucleic acid to which it has been linked. One type 

of vector is a “plasmid”, which refers to a circular double 

stranded DNA loop into which additional DNA segments 
may be ligated, specifically exogenous DNA segments 

encoding the mutant a-gal protein. Another type of vector is 
a viral vector, wherein additional DNA segments may be 

ligated into the viral genome. Viral vectors are incorporated 
into viral particles that are then used to transport the viral 

polynucleotide encoding the protein of interest into the 

target cells. Certain vectors are capable of autonomous 
replication in a host cell into which they are introduced. 

Other vectors can be integrated into the genome of a host 
cell upon introduction into the host cell, and thereby are 

replicated along with the host genome (e.g., lentiviral vec- 

tors). Moreover, certain vectors are capable of directing the 
expression of exogenous genes to which they are operatively 

linked. In general, vectors of utility in recombinant DNA 
techniques are often in the form of plasmids. In the present 

specification “vector” include expression vectors, such as 
viral vectors (e.g., replication defective retroviruses (includ- 

ing lentiviruses), adenoviruses and adeno-associated viruses 

(AAV)), which serve equivalent functions. 

[0054] The vectors are heterogeneous exogenous con- 

structs containing sequences from two or more different 
sources. Suitable vectors include, but are not limited to, 

plasmids, expression vectors, lentiviruses (lentiviral vec- 

tors), adeno-associated viral vectors (rAAV), among others 
and includes constructs that are able to express the protein 

of interest in cells. A preferred vector is a lentiviral vector or 
adeno-associated vector. Suitable methods of making viral 

particles are known in the art to be able to transform cells in 

order to express the protein of interest in mammalian cells 
described herein. 

[0055] Heterologous promoters useful in the practice of 
the present invention include, but are not limited to, consti- 

tutive, inducible, temporally-regulated, developmentally 

regulated, chemically regulated, tissue-preferred, tissue-spe- 
cific promoters and cell-type specific. The heterologous 

promoter may be a plant, animal, bacterial, fungal, or 
synthetic promoter. Suitable promoters are known and 

described in the art. 

[0056] Suitable promoters for expression in plants include, 
without limitation, the 35S promoter of the cauliflower 

mosaic virus, ubiquitin, tCUP cryptic constitutive promoter, 
the Rsyn7 promoter, pathogen-inducible promoters, the 

maize In2-2 promoter, the tobacco PR-la promoter, gluco- 

corticoid-inducible promoters, estrogen-inducible promot- 
ers and tetracycline-inducible and tetracycline-repressible 

promoters. Other promoters include the T3, T7 and SP6 
promoter sequences, which are often used for in vitro 

transcription of RNA. In mammalian cells, typical promot- 
ers include, without limitation, promoters for Rous sarcoma 

virus (RSV), human immunodeficiency virus (HIV-1), cyto- 

megalovirus (CMV), SV40 virus, as well as the translational 
elongation factor EF-la promoter or ubiquitin promoter. 

[0057] Within the vector may be an expression cassette. 

An expression cassette is a distinct component of vector 
DNA consisting of a gene and regulatory sequence to be 

expressed by a transfected cell. A vector may further com-
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prise a kozak consensus sequence, one or more linkers, one 
or more tags and one or more promoters. Linker sequences 
are known in the art and may comprise glycine and/or serine. 
Exemplary vectors, vector components and sequences are 
included herein and/or in the accompanying sequence list- 
ing. For example baseline circuits, and components are 

included in SEQ ID NO: 1 through SEQ ID NO: 29 and SEQ 

ID NO: 54 through SEQ ID NO: 79. Exemplary activity 
circuits, components are included in SEQ ID NO: 30 

through SEQ ID NO: 36. Exemplary Payload circuits and 
components are included in SEQ ID NO: 37 through SEQ ID 

NO: 53. 

[0058] Exemplary sequences for MinD and MinF, includ- 
ing as MinDE pairs, are described herein. 

[0059] In some cases, the MinD is Escherichia coli MinD 

having an amino acid sequence of MARIIV- 

VISGKGGVGKTTSSAATATGLAQKGKKTVVIDF- 
DIGLRNLDLIMGCERRVVYD  FVNVIQGDATLNQA- 

LIKDKRTENLYILPASQTRDKDALTREGVAKVLDDLK 
AMDFEFIV CDSPAGIETGALMALYFADEATITTNPE- 

VSSVRDSDRILGILASKSRRAENGEEPIKEHLLL 
TRYNPGRVSRGDMLSMEDVLEILRIKLVGVI- 

PEDQSVLRASNQGEPVILDINADAGKAY ADTVERLL- 

GEERPFRFIEEEKKGFLKRLFGG (SEQ ID NO: 54). In 
some cases MinE is Escherichia coli MinE having an amino 

acid sequence of 

(SEQ ID NO: 67) 

MALLDFFLSRKKNTANIAKERLOQIIVAERRRSDAEPHYLPQLRKDILEVI 

CKYVQIDPEMVTVQLEQKDGDISILELNVTLPEAEELK . 

[0060] In some cases, the MinD is Fukatsuia symbiotica 
MinD having an amino acid sequence of MARIIV- 

VISGKGGVGKTTSSAATATGLAQQGKKTVVIDF- 

DIGLRNLDLIMGCERRVVYD = FVNVIQEDATLNQA- 
LIKDKRTENLYILPASQTRDKDALTKEGVEKVLIGLD 

EMNFEYVV CDSPAGIETGALMALYFADEAIITTNPE- 
VSSVRDSDRILGILSSKSRRAKRGEEPIKEHLLL 

TRYNPSRVSRGDMLSMEDVLDILRIPLLGVI- 
PEDQSVLSASNQGEPVILNGGSNAGKAYA 

DTVARLLGEKRNFRFIEEEKKGFLKRLFGG (SEQ ID 

NO: 55). In some cases, the MinE is Fukatsuia symbiotica 
MinE having an amino acid sequence of 

(SEQ ID NO: 68) 

MALLDFFLSGKKPTANI AKERLQIIVAERRRGEQEPHYLPDLKRDVLAVI 

CKYVQINPDMLOVQFEQKGDDISVLELNVTLPDMEETSK. 

[0061] In some cases, MinD is Gullanella endobia MinD 

having an amino acid sequence of MVRIIV- 
VISGKGGVGKTTSSAAIATGLARKGKKTVVIDF- 

DIGLRNLDLIMGCERRVVYD = FINVINCDATLNQA- 

LIKDKRTENLY VLPASQTRDKDALTIREGVEKVLNDL 
DTMEFDFIIC DSPAGIETGALMALYFADEATITTN- 

PEISSVRDSDRILGILSAKSRRAENGLEAIKEHLLLT 
RYNPRRVKCGDMLSMRDVIEILRIPLLGLIPEDQSVL- 

RASNQGEPVILDKESDAGQAYID > MVDRLLGEEHP- 
FRFIEEEKKGFIKRLFRG (SEQ ID NO: 56). In some 

cases, MinE is Gullanella endobia MinE having an amino 

acid sequence of MALLNFFISRKKSTANIAKERLQII- 
VAEQRRGNNEPHYLPQLKRDLIEVINKY VQIDSKML 

SMQLEKDGNISILELNIALLETEESIE (SEQ ID NO: 69). 
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[0062] In some cases, MinD is Moranella endobia MinD 

having an amino acid sequence of MARIIV- 

VISGKGGVGKTTSSASIATGLARKGKKTVVIDF- 

DIGLRNLDLIMGCERRVVYDF VNVVQGAARLTQA- 

LIKDKRTDNLYILPASQTKDQDALTCAGVEKLLNDLN 

KMEFDFIV CDSPAGIETGALMALYFADEATITTNPE- 

VSSVRDSDRILGILSSKSRRAEIGQEPIKEHLLL 

NRYNPGRVSRGDMLSIDDVIEILRIPLVGVI- 

PEDQSVLQASNQGEPVILNEDSDAGQAYS 

DMVDRLLGQECPFRFIAEPQKKSLLKRLFGV (SEQ ID 

NO: 57). In some cases, MinE is Moranella endobia MinE 

having an amino acid sequence of 

(SEQ ID NO: 70) 

MVLIDFFLARKKNTANI AKERLHSIVAERRGSNEPYYLPQLKSDLLEVIS 

KYAKIDITMISIQLDQKDENLSILELNVKLTDTH. 

[0063] In some cases, MinD is Clostridium tertium MinD 

having an amino acid sequence of MGVSIV- 

ITSGKGGVGKTTTTANIGTALAALNK- 

RVVVVDGDTGLRNLDVLMGLENRIVY TITDVIENR- 

CRLKQALIKDKRYQNLCLLPTAQTKDKDDIRPQDML 

KLINELKEDFDYVLI DCPAGIEQGFENS- 

VVGADRAVVVVNPEITSVRDADRVIGKLDAKGLD- 

DHAVIINRLNYE MTQRGDMLDVSDIIETL- 

SIELLGVVPDDKNITVSTNKGEPIVLDDKSISGQAFKN 

IARRIT GEEVPLLDLKTGGEGFFASIKRLFKR (SEQ ID 

NO: 58). In some cases, MinE is Clostridium tertium MinE 

having an amino acid sequence of 

(SEQ ID NO: 71) 

MEFLRKLSSRPTPKEVAKDRLKLILIHDRGDLPHETLEKIRMEILEVLSK 

YIEIDSEDVEIAVSKTENVEGNNPALVANIPIKNIK. 

[0064] In some cases, MinD is Dickeya dadantii MinD 

having an amino acid sequence of MARIIV- 

VISGKGGVGKTTSSAAIATGLAQKGKKTVVIDF- 

DIGLRNLDLIMGCERRVVYD  FVNVIQNDATLNQA- 

LIKDKRTENLYILPASQTRDKEALTREGVDKVLKDLA 

DMAFDFIIC DSPAGIETGALMALYFADEATITTHPE- 

VSSVRDSDRILGILSSKSRRAEQGQEPIKEHLLLT 

RYNPGRVSRGDMLSMEDVLEILRIPLVGVIPEDQSVL- 

RASNQGEPVILDKDADAGKAYE —§ DIVDRLLGEER- 

PYRFIEEEKKSFLKRLFGG (SEQ ID NO: 59). In some 

cases, MinE is Dickeve dadantii MinE having an amino acid 

sequence of 

(SEQ ID NO: 72) 

MALLDFFLSRKKTTANI AKERLQIIVAERRRGDS EPHYLPQLKRDILEVI 

CKYVQIDPEMVTVQLEQKGDDISVLELNVTLPEADEATPPTDK. 

[0065] In some cases, MinD is Helicobacter felis MinD 

having an amino acid sequence of MVITITSGKGGVGK- 

STTTANLAIGLALQNKKVVAVDFDIGLRNLDMIL
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GLENRIVYDVID 
LYFLPASQSKDK- 
NILDKAKVQALIAQLNAQFDFVLIDSP = AGIESGFE- 
HAVLFADRAITVVTPEVSSVRDSDRVIGIIDAKSCKGQ 
EMVKHILINRIKPDLV EKQEMLSNEDVLKILALP- 
LIGLVPEDDKIVSATNTGEPVIY TQSPSALAFQRI- 
TRRVLGEE VEFAEFRTKRGLVGTIKGWFA (SEQ ID 
NO: 60). In some cases, MinE is Helicobacter felis 

[0066] 

VMEGNCKLPQALINDKKNKN- 

MinE having an amino acid sequence of 

(SEQ ID NO: 73) 

MKWFKGGS SARARDRLTLVLAYERSMR I PYMEEMKKEI LAVVOKYIATTK 

IDVRTSSNQEMDTLEVEITILERNSKGNPES . 

[0067] In some cases, MinD is Helicobacter pylori MinD 

having an amino acid sequence of MAIV- 

VTITSGKGGVGKSTTTANLAIGLAESGKKVVAVDF- 
DIGLRNLDMILGLENRIVYD VVDVMEKNCNLSQAL- 
ITDKKTKNLSFLAASQSKDKNILDKEKVAILINALRA 
DFDYILID SPAGIESGFEHAILHADMALVVVTPE- 
VSSLRDSDRVIGIIDAKSNRAKKGMEVHKHLIINR 
LKPELVANGEMISIEEVLKILCLPLIGHPEDSHI- 
ISATNKGEPVIRADCESAKAY QRITRRIL 
GEEVEY VEFKAKRGFFGALKGIES (SEQ ID NO: 61). In 
some cases, MinE is Helicobacter pylori MinE having an 

amino acid sequence of 

(SEQ ID NO: 74) 

MSLFDFFKSKGSAATATDRLKLI LAKERTLNLPYMEEMRKEIIAVIQKYT 

KSSDIHFKTIDGNQSVETIEVEIILPK. 

[0068] In some cases, MinD is Klebsiella quasipneumo- 

niae MinD having an amino acid sequence of MARIIV- 

VISGKGGVGKTTSSAATATGLAQKGKKTVVIDF- 
DIGLRNLDLIMGCERRVVYD 
FVNVIQGDATLNQALIKDKRTENLYILPASQTRDK- 
DALTREGVDKVLEELKKMEFDFIV CDSPAGIETGAL- 
MALYFADEATITTNPEVSSVRDSDRILGILASKSRRAE- 
NGEEPIKEHLLL 
TRYNPGRVNKGDMLSMEDVLEILRINLVGVI- 
PEDQSVLRASNQGEPVILDAASDAGKAY ADTVER- 
LLGEERPFRFIEEEKKGFLKRLF (SEQ ID NO: 62). In 
some cases, MinE is Klebsiella quasipneumoniae MinE 

having an amino acid sequence of 

(SEQ ID NO: 75) 

MALLDFFLSRKKNTANIAKERLQIIVAERRRGDAEPHYLPQLRKDILEVI 

CKYVQIDPEMVSVQLEQRDGDISILELNVTLPETEESKP. 

[0069] In some cases, MinD is Pantoea sp. Mhis MinD 

having an amino acid sequence of MSRIIV- 

VISGKGGVGKTTSSAATATGLAQNNKRTAVIDF- 

DIGLRNLDLVMGCERRVVYD_ FINVIQGDATLNQAL- 

IRDKHTEQLYILPASQTRNKDALTRKGVEK VIQELEE 

NDFDFIICD SPAGIEAGALMALYFADEATIITNPE- 

VSSVHDSDRILGISSKSYRAENGKTPIKEYLLLIRY 

NPNRVTRGDMLSMEDVLGILRIPLLGVI- 

PEDQSVLRSSNQGEPVILDTNSDAGKAYFDTV 
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ERLLGKELPFRFIEEEKKGFIKRLFGG (SEQ ID NO: 
63). In some cases, MinE is Pantoea sp. Mhis MinE having 

an amino acid sequence of 

(SEQ ID NO: 76) 

MALLKFFLSHKKNTANI AKERLQI IVAEHRKARNEPHYLPQLKRDILKVI 

CKYVKINPEMVTVQLEHKQDNISILELNIALLEVKDLSNSNMI . 

[0070] In some cases, MinD is Photobacterium damselae 

MinD having an amino acid sequence of MARIIV- 

VISGKGGVGKTTSSAATASGLALRGKKTAVIDF- 
DIGLRNLDLIMGCERRVVYDF VNVINGEANLNQA- 

LIKDKRTDNLFVLPASQTRDKDALSKEGVERVLKDL 
GEMGFDFVIC DSPAGIETGALMA- 

LYFADEAIVTTINPEVSSVRDSDRILGILDSKSR- 
RAEQGQEPVKQHLL LTRYNPTRVNQGDMLSVQDV- 

EEILHIPLLGVIPESQAVLNASNKGEPVIFDKDADASIA 

YQDTVARLLGEECPFRFLEEEKKGFLKRLFGG (SEQ 
ID NO: 64). In some cases, MinE is Photobacterium dam- 

selae MinE having an amino acid sequence of 

(SEQ ID NO: 77) 

MALLEFFRPKKTTTASVAKERLQIIVAERRSAGQGAPSYLPQLKQDI LEV 

IRKYVAIDPEQVVVTLDQKEEDLAVLELNVTLPEEDK. 

[0071] In some cases, MinD is Pseudomonas poae MinD 

having an amino acid sequence of MAKII- 

VVTISGKGGVGKTTTISAAIGTGLALRGHKT- 
VIVDFDVGLRNLDLIMGCERRVVY 

DFVNVVNGEANLQQALIKDKRLENLYV- 
LAASQTRDKDALTKEGVGKVLAELKETFEYV VCD- 

SPAGIETGAHLAMYFADEAIVVTNPEVSSVRDS- 

DRMLGLLASKSQRAEKGEEFPIKE 
HLLLTRYNPERVNNGEMLGVEDVKDILAVTLLGVI- 

PESQAVLKASNQGVPVILDDQSDA GQAYS- 
DAVDRLLGKTVDHRFLDVKKKGFFERIFGGN (SEQ 

ID NO: 65). In some cases, MinE is Pseudomonas poae 
MinE having an amino acid sequence of 

(SEQ ID NO: 78) 

MKFLDFFRANKKPSTASVAKERLQI I VAHERGQRSTPDYLPALQKELVEV 

IRKYVNIGNDDVHVALENDGSCS ILELNITLPDR . 

[0072] Insome cases, MinD is Thorsellia anophelis MinD 

having an amino acid sequence of 
MTKVLVVTSGKGGVGKTTSSAAISTGLARKGKKTV- 

VIDFDIGLRNLDLIMGCERRVVYD FVNVIQG- 
DATLNQALIKDKRTENLYILPASQTRDKDAL- 

TRDGVEK VINELKEMEFDFIIC 

DSPAGIESGALMALYFADEATITTNPEVSSVRDS- 
DRILGILSSKSKRAEQGDNPIKEHLLIT RYNP- 

TRVSHGDMLSMEDVLEILRVPLVGLIPEDQSVL- 
RASNQGEPVILDENSDAGKAYD 

DMVARLLGEERQFRFLSEEKKSFLKRLFGG (SEQ ID 
NO: 66). In some cases, MinE is Thorsellia anophelis MinE 

having an amino acid sequence of 

(SEQ ID NO: 79) 

MSLINFFLSKKKNTANIAKERLQI IVAERRKADSAPAYLEEMKRDLLAVI 

CKYVQIDPDMLHVGYEQKDDDISVLELNITLPENEEK.



US 2024/0159767 Al 

[0073] In general, the sequences described herein can be 
varied slightly while maintaining their function. The 

BLAST algorithm is one exemplary method for determining 
sequence homology. In some cases, the systems and meth- 

ods that utilize the sequences disclosed herein can include 
sequences having at least 95% homology, at least 98% 

homology, or at least 99% homology. Other methods of 

determining sequence homology focus on structural homol- 
ogy (e.g., adopting the same folded structure) with measured 

or modeled structures. 

[0074] Ultimately, one significant test for homology in this 

case is the retention of a desired performance characteristic, 

as described herein. 

[0075] It should be appreciated that while sharing identity 

is a strong indicator of shared function, there may be 

instances and likely will be instances where proteins having 
lower identity are capable of performing the same function. 

If species A and species B have low identity/low homology, 
this does not necessarily mean they are not capable of 

comparable function. Generally, sequences with 40-50% 
identity are likely to perform similar functions at a qualita- 

tive level. Indeed, many D or E sequences with 70% identity 

have been discovered to generate behaviors described 
herein, but often with some different quantitative behavior. 

At the same time, very high identity may not exhibit the 
same behaviors or may not function in all cases. In some 

cases, the issue may relate to expression in the particular 
environment (e.g., eukaryotic cell versus original bacterial 

host) or an evolutionarily selected feature of the protein that 

has impacted activity. Many of the observations described 
herein are empirically based and the process for making 

further such observations is described herein. 

[0076] The disclosed MinDE pairs, disclosed MinD spe- 

cies, and disclosed MinE species are not an exhaustive list 

of all MinDE pairs, MinD species, or MinE species. It is 
believed that other species of bacteria may express MinDE 

pairs, MinD species, and/or MinE species. The experimental 
results provided herein suggest that most MinDE pairs 

include at least one MinD species or MinE species that is 
capable of forming a functioning MinDE pair with a respec- 

tive MinE species or MinD species from the same or a 

different species. A skilled artisan will recognize that assess- 
ment of a new MinDE pair including a new MinD species 

and a new Mink species can involve cross-referencing the 
new MinD species against the new MinE species and all 

other known Mink species (e.g., those disclosed below in 

Example 2 at the time of drafting) and cross-referencing the 
new Mink species against all other known MinD species 

(e.g., those disclosed below in Example 2 at the time of 
drafting). In effect, a skilled artisan would understand the 

need to add a new row and a new column to FIGS. 25-27 and 
to conduct the straightforward experiment required to 

acquire the data to complete each of the newly-formed cells. 

[0077] Without wishing to be bound by any particular 
theory, a particular combination of a MinDE pair can be a 

target for new discoveries, owing to the frequency spectrum 
produced by the pair. The different species components from 

the identified pairs can be combined in the fashion described 

elsewhere herein to produce new frequency/amplitude 
behaviors and to potentially provide new orthogonal pair- 

ings. 

[0078] In order to form a functioning MinDE pair, a 
selected MinD and its corresponding MinE must have some 

reactivity with one another in order to achieve the behaviors 
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described herein. One initially unexpected discovery is that 
MinDE pairs from a single species are not always functional. 

For example, it was unexpectedly discovered (note: unex- 
pected following the initial discovery that underlies this 

disclosure—this is effectively a second layer of unexpected 
results on top of the initial discovery) that expressing MinD 

and MinE from G. endobia, expressing MinD and MinE 

from M. endobia, or expressing MinD and MinE from H. 
felis in a Eukaryotic cell does not produce observable 

behaviors as described herein. On the other hand, it was 
discovered that expressing MinD and MinE from each of E£. 

coli, F. symbiotica, C. tertium, D. dadantii, H. pylori, K. 

quasipneumoniae, P. sp. Mhis, P. damselae, P. poae, and T- 

anophelis does produce the observable behaviors. It was not 

apparent in advance of these experiments which of these 
species would provide functioning MinDE pairs and which 

would not. Exemplary methods of determining if a MinDE 
pair is functioning are provided below in Example 2. 

[0079] General criteria involve using sequence alignment 

tools, such as BLAST, iterative BLAST, or mmSEQ to find 
candidate sequences that align with a query sequence (for 

example, one of the sequences disclosed herein). One start- 
ing approach involves identifying MinD species and MinE 

species with over 50% identity and other features that are 

expected to benefit the behaviors described herein. These 
other features include, but are not limited to: i) the presence 

of a membrane-targeting-like sequence on the MinD and/or 
MinE sequences (suggesting interaction with membranes); 

and ii) the MinD and/or MinE sequences occur adjacent to 
one another on the chromosome (operon structure). By 

choosing sequences with differing identity percentages, 

sequences that are likely to function as oscillators are 
screened and there is the potential to uncover MinD and/or 

MinE species that exhibit different quantitative features 
and/or orthogonality with other MinDE pairs. 

[0080] In some cases, diversity amongst the candidates is 

particularly desired (e.g., a lower identity/homology 
between candidates) to avoid redundancy. For example, if 

there are a dozen candidate sequences that have 70% iden- 
tity to a known MinD or MinE species but the dozen 

candidates all have 99% identity to each other, then one of 
the dozen candidates can be selected as a representative 

candidate. In some cases, the search for new candidates 

involves a search for diverse and non-overlapping 
sequences. 
[0081] Cross-referencing between species was performed 

as outlined below in Example 2. The different MinDE pairs 
can undergo a binary screen for activity, as shown in FIG. 

25, where white boxes represent active pairs and black boxes 
represent inactive pairs. The different MinDE pairs provided 

different characteristic frequencies, as shown in FIG. 26. 
The different MinDE pairs provided different power outputs, 

as shown in FIG. 27. 

[0082] In addition to MinDE pairs from a single species 
exhibiting the behaviors described herein (though not uni- 

versally, as discussed above), combinations of MinD from 
one species with MinE from a second species also exhibited 

the ability to express signals as described herein. 

[0083] Without wishing to be bound by any particular 
theory, the following observations were made regarding 

combinations of MinD and Mink. 

[0084] In some cases, certain MinD did not form a suc- 
cessful MinDE pair with any of the MinE that were sampled. 

Specifically, G. endobia MinD, M. endobia MinD, and
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Pantoea sp. Mhis MinD did not exhibit the behaviors 
described herein when expressed with any of the MinE 

specifically recited herein. It should be appreciated that these 
MinD species may be capable of pairing with MinE species 

that are not yet identified and may be capable of serving 
various inhibitory functions without interfering with cir- 

cuitry (dependent on performance with other MinDE pairs). 

These MinD species also serve as evidence that the likeli- 
hood of success in this endeavor has a low baseline. 

[0085] In some cases, certain MinE did not form a suc- 

cessful MinDE pair with any of the MinD that were 
sampled. Specifically, H. felix MinE did not exhibit the 

behaviors described herein when expressed with any of the 
MinD specifically recited herein. It should be appreciated 

that this MinE species may be capable of pairing with MinD 
species that are not yet identified and may be capable of 

serving various inhibitory functions without interfering with 

circuitry (dependent on performance with other MinDE 
pairs). These MinE species also serve as evidence that the 

likelihood of success in this endeavor has a low baseline. 

[0086] In some cases, the first MinD or the first MinE has 
an amino acid sequence selected from the group consisting 

of SEQ ID NOs: 54-79. In some cases, the first MinD has an 
amino acid sequence selected from the group consisting of 

SEQ ID NOs: 54, 55, 58, 59, 60, 61, 62, 64, 65, and 66. In 
some cases, the first MinE has an amino acid sequence 

selected from the group consisting of SEQ ID NOs: 67, 68, 

69, 70, 71, 72, 74, 75, 76, 77, 78, and 79. 

[0087] The observation that reaction between MinD and 

MinE from varying species is not universal (e.g., some pairs 

do not function) has led to the discovery of some additional 
useful functions that could not have otherwise been 

observed. In some cases, a first MinDE pair including a first 
MinD and a first MinE can be orthogonal to a second MinDE 

pair including a second MinD and a second MinE. As used 
herein, an “orthogonal pair” of MinDE refers to a circum- 

stance where all of the following conditions are true: the first 

MinD and first MinE are reactive and exhibit the behaviors 
described herein; the second MinD and the second MinE are 

reactive and exhibit the behaviors described herein; the first 
MinD and the second MinE are not reactive and do not 

exhibit the behaviors described herein; and the second MinD 
and the first MinE are not reactive and do not exhibit the 

behaviors described herein. The first MinDE pair is effec- 

tively an independent “circuit” from the second MinDE pair, 
because the reactants do not cross-interact with one another. 

As such, the first MinDE pair can be configured to provide 
a first operating behavior while the second MinDE pair is 

configured to provide a second operating behavior that is 
independent of the first. 

[0088] The ability to couple function to the observable and 

reproducible patterns described herein opens the door to a 
wide variety of possibilities in cellular engineering. As one 

example, a first payload coupled to a first MinDE system can 

include molecular building blocks, thereby distributing the 
molecular building blocks in the pattern generated by the 

MinDE pair, and a second payload coupled to a second 
MinDE system can include assembling components for 

assembling the molecular building blocks into useful out- 
puts. The result of this hypothetical system would be that the 

building blocks are provided in the pattern generated by the 

first MinDE pair, the assembling components are provided 
in the pattern generated by the second MinDE pair, and the 

useful output is provided in the regions where there is 
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overlap, such that the assembling components and the 
molecular building blocks are co-localized. Without limit, 

the disclosed MinDE system may be applicable to: produc- 
tion of new cytoskeletal structures (actin or microtubules) 

with tunable geometries and modulable dynamics and 
mechanics; spatiotemporal organization of signaling com- 

ponents to change the INPUT/OUTPUT behavior of native 

or synthetic signaling pathways (e.g., modulating CAR T 
signaling, cancer cell signaling); or use the system to 

dynamically concentrate and deconcentrate components of a 
biosynthetic pathway to automate sequences of reactions. 

[0089] Specifically relating to orthogonal pairs, without 

limit, the disclosed MinDE system allows multiple frequen- 
cies to be used within the same cell for massive multiplex- 

able data encoding. In other words, a cell would have a 
“Channel A” and a “Channel B” at different frequencies that 

can be used for independent data encoding. Identifying more 

species and more orthogonal pairs will flesh out the toolkit 
for providing tailored behaviors. 

[0090] It should be appreciated that these independent 
circuits can have different functional and/or reporter mol- 

ecules coupled to a MinD or MinE involved in those circuits, 

which then conveys the independent nature of the MinDE 
pair control to the coupled functional and/or reported mol- 

ecules. If a first MinDE pair provides a first characteristic 
signal and a second orthogonal MinDE pair provides a 

second characteristic signal that is independent of the first 
characteristic signal, then coupling a first functional moiety 

to the first MinDE pair as described elsewhere herein pair 

provides the first function provided by the first functional 
moiety in the pattern given by the first MinDE pair and 

provides the second function provided by the second func- 
tional moiety in the pattern given by the second MinDE pair. 

As discussed elsewhere herein, visualization molecules and 
methods can be used to first determine the pattern before 

functionally exploiting the pattern. 

[0091] In some cases, a MinDE pair can be a more or less 
universally orthogonal, because the MinD from the pair is 

not reactive with any identified MinE other than the MinE 
from its shared species and vice versa. As one non-limiting 

example, the MinDE pair from H. pylori exhibits the behav- 

ior described herein when expressed in a Eukaryotic cell, but 
does not exhibit the behavior when expressing MinD or 

MinE with a respective MinE or MinD from a different 
species. As such, the MinDE pair from H. pylori can be 

considered a universal orthogonal pair relative to the 

sampled MinDE pairs. 

[0092] In some cases, a MinD can pair with a MinE from 

a different species to form a pair that is more or less 
universally orthogonal. 

[0093] In the methods and compositions described herein, 

where a MinDE pair, a MinD, and/or a MinE is discussed, 
it is impliedly referencing a first MinDE pair, a first MinD, 

and/or a first MinE. Without limitation, the present disclo- 
sure contemplates the use of a second MinDE pair compris- 

ing a second MinD and a second Mink, a third MinDE pair 

comprising a third MinDE and a third Mink, and an nth 
MinDE pair comprising an nth MinDE and an nth MinE. The 

pairs may be tailored to interact with one another or they 
may be tailored to be orthogonal to one another. 

[0094] In some cases, the MinD and the MinE within a 

MinDE pair are from the same species. In some cases within 
a MinDE pair, the MinD is from one species and the MinE 

is from a second, different species.
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[0095] Examples of suitable MinDE pairs that exhibit one 
or more of the behaviors described herein are shown below 

in Example 2. Referring to FIG. 25, each white square 
represents a functioning MinDE pair. 

[0096] Focusing specifically on the MinD having an 

amino acid sequence including SEQ ID NO: 54, a function- 
ing MinDE pair can be formed with a MinE having an amino 

acid sequence selected from the group consisting of SEQ ID 

NOs: 67, 68, 69, 70, 71, 72, 75, 77, 78, and 79. Focusing 
specifically on the MinE having an amino acid sequence 

including SEQ ID NO: 67, a functioning MinDE pair can be 
formed with a MinD having an amino acid sequence 

selected from the group consisting of SEQ ID NOs: 54, 55, 
58, 59, 62, 64, 65, and 66. 

[0097] Focusing specifically on the MinD having an 

amino acid sequence including SEQ ID NO: 55, a function- 
ing MinDE pair can be formed with a MinE having an amino 

acid sequence selected from the group consisting of SEQ ID 

NOs: 67, 68, 69, 70, 72, 75, 76, 77, 78, and 79. Focusing 
specifically on the MinE having an amino acid sequence 

including SEQ ID NO: 68, a functioning MinDE pair can be 
formed with a MinD having an amino acid sequence 

selected from the group consisting of SEQ ID NOs: 54, 55, 
59, 62, 64, 65, and 66. 

[0098] Focusing specifically on the MinD having an 

amino acid sequence including SEQ ID NO: 56, no func- 
tioning MinDE pair can be formed using the MinE that were 

sampled. Focusing specifically on the MinE having an 

amino acid sequence including SEQ ID NO: 69, a function- 
ing MinDE pair can be formed with a MinD having an 

amino acid sequence selected from the group consisting of 
SEQ ID NOs: 54, 55, 58, 62, 64, and 65. 

[0099] Focusing specifically on the MinD having an 

amino acid sequence including SEQ ID NO: 57, no func- 
tioning MinDe pair can be formed using the MinE that were 

sampled. Focusing specifically on the MinE having an 

amino acid sequence including SEQ ID NO: 70, a function- 
ing MinDE pair can be formed with a MinD having an 

amino acid sequence selected from the group consisting of 
SEQ ID NOs: 54, 55, 62, 64, 65, and 66. 

[0100] Focusing specifically on the MinD having an 

amino acid sequence including SEQ ID NO: 58, a function- 
ing MinDE pair can be formed with a MinE having an amino 

acid sequence selected from the group consisting of SEQ ID 

NOs: 67, 69, 71, 72, 78, and 79. Focusing specifically on the 
MinE having an amino acid sequence including SEQ ID 

NO: 71, a functioning MinDE pair can be formed with a 
MinD having an amino acid sequence selected from the 

group consisting of SEQ ID NOs: 54, 58, 62, 65, and 66. 

[0101] Focusing specifically on the MinD having an 
amino acid sequence including SEQ ID NO: 59, a function- 

ing MinDE pair can be formed with a MinE having an amino 

acid sequence selected from the group consisting of SEQ ID 
NOs: 67, 68, 72, 75, 78, and 79. Focusing specifically on the 

MinE having an amino acid sequence including SEQ ID 
NO: 67, a functioning MinDE pair can be formed with a 

MinD having an amino acid sequence selected from the 
group consisting of SEQ ID NOs: 54, 55, 58, 59, 62, 64, 65, 

and 66. 

[0102] Focusing specifically on the MinD having an 

amino acid sequence including SEQ ID NO: 60, a function- 
ing MinDE pair can be formed with a MinE having an amino 

acid sequence of SEQ ID NO: 78. Focusing specifically on 
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the MinE having an amino acid sequence including SEQ ID 
NO: 73, no functioning MinDE pair can be formed using the 

MinD that were sampled. 

[0103] Focusing specifically on the MinD having an 

amino acid sequence including SEQ ID NO: 61, a function- 
ing MinDE pair can be formed with a MinE having an amino 

acid sequence of SEQ ID NO: 74. Focusing specifically on 
the MinE having an amino acid sequence including SEQ ID 

NO: 74, a functioning MinDE pair can be formed with a 
MinD having an amino acid sequence selected from the 

group consisting of SEQ ID NOs: 54, 55, 58, 59, 62, 64, 65, 

and 66. It should be appreciated that, at least for the sampled 
MinD and Mink, the MinDE pair from Helicobacter pylori 

is orthogonal to all of the other sampled MinDE pairs. In 
other words, for the sampled MinDE pairs, the MinDE pair 

from H. pylori is effectively a universally orthogonal MinDE 
pair. 

[0104] Focusing specifically on the MinD having an 
amino acid sequence including SEQ ID NO: 62, a function- 

ing MinDE pair can be formed with a MinE having an amino 
acid sequence selected from the group consisting of SEQ ID 

NOs: 67, 68, 69, 70, 71, 72, 75, 76, 77, 78, and 79. Focusing 
specifically on the MinE having an amino acid sequence 

including SEQ ID NO: 75, a functioning MinDE pair can be 

formed with a MinD having an amino acid sequence 
selected from the group consisting of SEQ ID NOs: 54, 55, 

59, 62, 64, 65, and 66. 

[0105] Focusing specifically on the MinD having an 

amino acid sequence including SEQ ID NO: 63, no func- 
tioning MinDe pair can be formed using the MinE that were 

sampled. Focusing specifically on the MinE having an 
amino acid sequence including SEQ ID NO: 76, a function- 

ing MinDE pair can be formed with a MinD having an 

amino acid sequence selected from the group consisting of 
SEQ ID NOs: 55, 62, 64, and 66. 

[0106] Focusing specifically on the MinD having an 

amino acid sequence including SEQ ID NO: 64, a function- 

ing MinDE pair can be formed with a MinE having an amino 
acid sequence selected from the group consisting of SEQ ID 

NOs: 67, 68, 69, 70, 72, 75, 76, 77, 78, and 79. Focusing 
specifically on the MinE having an amino acid sequence 

including SEQ ID NO: 77, a functioning MinDE pair can be 
formed with a MinD having an amino acid sequence 

selected from the group consisting of SEQ ID NOs: 54, 55, 

62, 64, 65, and 66. 

[0107] Focusing specifically on the MinD having an 
amino acid sequence including SEQ ID NO: 65, a function- 

ing MinDE pair can be formed with a MinE having an amino 

acid sequence selected from the group consisting of SEQ ID 
NOs: 67, 68, 69, 70, 71, 72, 75, 77, 78, and 79. Focusing 

specifically on the MinE having an amino acid sequence 
including SEQ ID NO: 78, a functioning MinDE pair can be 

formed with a MinD having an amino acid sequence 
selected from the group consisting of SEQ ID NOs: 54, 55, 

58, 59, 60, 62, 64, 65, and 66. 

[0108] Focusing specifically on the MinD having an 

amino acid sequence including SEQ ID NO: 66, a function- 
ing MinDE pair can be formed with a MinE having an amino 

acid sequence selected from the group consisting of SEQ ID 

NOs: 67, 68, 70, 71, 72, 75, 76, 77, 78, and 79. Focusing 
specifically on the MinE having an amino acid sequence 

including SEQ ID NO: 67, a functioning MinDE pair can be
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formed with a MinD having an amino acid sequence 
selected from the group consisting of SEQ ID NOs: 54, 55, 

58, 59, 62, 64, 65, and 66. 
[0109] In some embodiments the spatial and temporal 

distribution of molecules occurs within a cell. The cell may 

be a eukaryotic cell including a mammalian cell. By way of 
example, but not limitation the cell may be a U20S, K562, 

293T, 3T3, Jurkat, or MDCK cell. Cells may be a stable cell 
line or immortalized cell, a self renewing cell or a primary 

cell. A primary cell is one that is directly isolated from the 
parental tissue. 

[0110] In some embodiments, the inventors contacted the 

cells with polynucleotides or nucleic acids encoding one or 
more components of the MinDE system, such that the 

polynucleotides were delivered to the cells by transfection. 

By way of example, and not limitation, these methods 
include: chemical transfection such as with calcium phos- 

phate, synthetic lipid-based reagents such as cationic lipids, 
nonliposomal reagents, or physical transfection including 

electroporation, microinjection, or biolistic particle delivery. 
Transfections may be transient or stable. 

[0111] The inventors have demonstrated that the absolute 

and relative expression levels of MinD and MinE set the 
frequency and amplitude of the oscillation (see FIGS. 9-10) 

any synthetic biology strategy that precisely sets these gene 
expression levels in a given cell can be used. Example 

strategies may include, 1) Transduction of cells with sepa- 

rate MinD and MinE viruses and using FACS sorting to 
select populations with specific levels of interest, or 2) more 

hard-wired control can be obtained by using specific DNA 
sequences in which different promoters strengths, degron 

sequences, and copy numbers can be used to tune the levels 
of E and D in the cell. These techniques are known in the art. 

[0112] Without wishing to be bound by any particular 

theory, since it has been demonstrated that the absolute and 
relative expression levels of MinD and Mink set the fre- 

quency and amplitude of the oscillations, a synthetic biology 
strategy that precisely sets these gene expression levels in a 

given cell can be used with the methods described herein to 

produce desired oscillation patterns. Examples of suitable 
strategies include the following: 1) transduction of cells with 

separate MinD and MinE viruses and using FACS sorting to 
select populations with specific levels of interest; and more 

hard-wired control obtained by using specific DNA 

sequences in which different promoters strengths, degron 
sequences, and copy numbers can be used to tune the levels 

of E and D in the cell. Without wishing to be bound by any 
particular theory, it is believed that the same general scaling 

relationships will be applicable to different cell types, 
though the precise relationships may vary. 

[0113] In some embodiments, the spatiotemporal dynam- 

ics create patterns within the cell. By way of example and 
not limitation, these patterns may include directing whole- 

cell oscillations, traveling waves, spirals, turbulent patterns 
or static patterns. In some cases, the spatiotemporal dynam- 

ics create characteristic frequencies, which can be utilized in 

systems and methods described herein. 

[0114] In some embodiments, the method comprises 

directing spatial and temporal distribution of a cargo mol- 
ecule within a cell. A cargo molecule may be any molecule 

for which directing the spatial and temporal distribution 

within a cell is desired. Cargo may comprise proteins, RNA, 
DNA small molecules or lipids. By way of example, and not 

limitation, protein cargo may comprise condensates, micro- 
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tubules, actin or signaling proteins. Cargo may also com- 
prise RNA and or RNA and protein, including M2S protein/ 

M2S RNA hairpin interaction or U1A binding protein/U1A 
RNA hairpin. DNA cargo may comprise binding domains or 

a CRISPR/Cas9-gRNA. 

[0115] The present disclosure also provides methods. One 
method is a method of making and/or using the cells or 

compositions described herein. Another method is a method 
of analyzing images to take advantage of the spatial and 

temporal distributions of molecules that can be achieved as 
a result. 

[0116] With respect to the method of making the cells or 

compositions described herein, a skilled artisan will recog- 
nize there are a variety of ways for expressing the MinDE 

system in the Eukaryotic cells described herein. This dis- 

closure is not intended to be limiting. 

[0117] With respect to one method of using the cells or 

compositions described herein, a skilled artisan will recog- 
nize that simply allowing the cells to live in appropriate 

conditions provides the functionality of the MinDE system, 

so the method can simply be providing proper conditions for 
the cells to exist. 

[0118] In some cases, the functional moiety is not the 

end-target for coupling to the spatial and temporal distribu- 
tion within a cell and the actual end-target is a peripheral 

molecule that needs to be bound to the functional moiety by 
way of an activating agent. In these cases, the “signal” that 

is desired for coupling to the spatial and temporal distribu- 
tion is turned “off” when the activating agent is absent and 

gets turned “on” when the activating agent is added. This is 

illustrated herein with rapamycin mediated induction of a 
PPI (Example 1). Other possibilities include, light (using an 

optogenetic interaction pair); for example a Lov domain and 
its associated light-dependent interaction peptide; or Phy/ 

Pif, other chemically induced dimerizes (Auxin interaction- 
domain) or reverse-dimerizes (developed by Takara) or 

induction of a competitor to peel it off—that is, interactions 

can be held in place by a low-affinity leucine zipper and 
displaced by inducible expression (through a TetON system) 

of a higher affinity leucine zipper interaction. 

[0119] With respect to another method of using the com- 
positions described herein, the ability to provide cells with 

a characteristic frequency can be used in a specific method 
of tracking cells. This method involved acquiring images of 

a population of cells. The images need to be acquired at a 
repetition rate that allows the various characteristic frequen- 

cies to be observed (i.e., no undersampling). Using tech- 

niques known in the art, such as lock-in amplification, the 
images can be analyzed to identify cells based on charac- 

teristic frequencies, which allows identification and tracking 
of a target cell. This technique overcomes many of the 

shortcomings of previous methods, because this character- 
istic frequency does not become modulated by virtue of a 

cluttered image scene, including other cells overlapping and 

potentially covering the target cell. In the case of this 
method, so long as cells are not entirely opaque, the fre- 

quency of a target cell should transmit through a second cell, 
so that the methods described herein can still track the target 

cell, despite it being covered by the second cell. When 
compared with traditional labeling techniques, such as label- 

ing with unique fluorescent markers, this technique signifi- 

cantly extends the tracking capabilities into a third dimen- 
sion, which was not previously accessible using existing 

techniques.
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[0120] Another aspect of the present disclosure provides a 
method of directing the spatial and temporal distribution of 

molecules within a cell. The method comprising non-na- 
tively expressing a pair of proteins within a cell, wherein the 

pair of proteins exhibits whole-cell oscillations, traveling 
waves, spirals, turbulent patterns, static patterns, or combi- 

nations thereof. Expressing non-native proteins comprises 

any means known in the art for protein expression including 
those disclosed herein. Non-native proteins include those 

which are not naturally occurring within the cell from which 
they are being expressed. By way of example, and not 

limitation these include any proteins in the bacterial Min 
system, as well as orthologous systems in other species. 

Other orthologous systems include but are not limited to the 

members of ATPase/ATPase-activator system pairs includ- 
ing ParA which use substrates other than membranes to 

support oscillation. Further, other natural systems, unrelated 
to the Min system, but comprise similar spatiotemporal 

action within a cell, including, but not limited to GTPases, 

NTPase/NTPases activation systems and synthetic proteins 
may be used as described herein. 

[0121] Another aspect of the present disclosure provides a 
method of exploiting spatial and temporal distribution 

behaviors generated by non-natively expressed proteins 
pairs. The method comprises, a) observing a spatial and 

temporal distribution of molecules within a cell including 

whole-cell oscillations, traveling waves, spirals, turbulent 
patterns, static patterns, or combinations thereof being gen- 

erated by a pair of proteins with a cell, wherein the pair of 
proteins is not natively expressed in the cell, and b) express- 

ing the pair of proteins within the cell, wherein a functional 
moiety is coupled to one of the pair of proteins, thereby 

coupling the functional moiety to the spatial and temporal 

distribution of molecules within the cell. A functional moi- 
ety comprises any such molecule which provides activity or 

purpose within the cell. By way of example, and not 
limitation, functional moieties may include mechanisms for, 

payload delivery, amplification of biochemical signals or 
frequency-modulation. Function moieties may further com- 

prise transport, signaling, localization, cell growth, division 

or replication, metabolism or energy production or utiliza- 
tion molecules. Functional moieties may further comprise 

those which react to a report cost-cell signaling activities as 
well as those which self-organize host-cell activities to 

generate new cell behaviors. 

Miscellaneous 

[0122] Unless otherwise specified or indicated by context, 

the terms “a”, “an”, and “the” mean “one or more.” For 

example, “a molecule” should be interpreted to mean “one 
or more molecules.” 

[0123] As used herein, “about”, “approximately,” “sub- 
stantially,” and “significantly” will be understood by persons 

of ordinary skill in the art and will vary to some extent on 
the context in which they are used. If there are uses of the 

term which are not clear to persons of ordinary skill in the 

art given the context in which it is used, “about” and 
“approximately” will mean plus or minus <10% of the 

particular term and “substantially” and “significantly” will 
mean plus or minus >10% of the particular term. 

[0124] As used herein, the terms “include” and “includ- 

ing” have the same meaning as the terms “comprise” and 
“comprising.” The terms “comprise” and “comprising” 

should be interpreted as being “open” transitional terms that 
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permit the inclusion of additional components further to 
those components recited in the claims. The terms “consist” 

and “consisting of’ should be interpreted as being “closed” 
transitional terms that do not permit the inclusion additional 

components other than the components recited in the claims. 
The term “consisting essentially of” should be interpreted to 

be partially closed and allowing the inclusion only of 

additional components that do not fundamentally alter the 
nature of the claimed subject matter. 

[0125] All methods described herein can be performed in 
any suitable order unless otherwise indicated herein or 

otherwise clearly contradicted by context. The use of any 

and all examples, or exemplary language (e.g., “such as’) 
provided herein, is intended merely to better illuminate the 

invention and does not pose a limitation on the scope of the 
invention unless otherwise claimed. No language in the 

specification should be construed as indicating any non- 

claimed element as essential to the practice of the invention. 

[0126] Allreferences, including publications, patent appli- 

cations, and patents, cited herein are hereby incorporated by 
reference to the same extent as if each reference were 

individually and specifically indicated to be incorporated by 

reference and were set forth in its entirety herein. 

[0127] Preferred aspects of this invention are described 

herein, including the best mode known to the inventors for 
carrying out the invention. Variations of those preferred 

aspects may become apparent to those of ordinary skill in the 

art upon reading the foregoing description. The inventors 
expect a person having ordinary skill in the art to employ 

such variations as appropriate, and the inventors intend for 
the invention to be practiced otherwise than as specifically 

described herein. Accordingly, this invention includes all 
modifications and equivalents of the subject matter recited in 

the claims appended hereto as permitted by applicable law. 

Moreover, any combination of the above-described elements 
in all possible variations thereof is encompassed by the 

invention unless otherwise indicated herein or otherwise 
clearly contradicted by context. 

EXAMPLES 

[0128] The present disclosure teaches the successful 

development and implementation of a minimal protein cir- 
cuit that can be programmed to produce waves, oscillations, 

and geometric patterns in human cells. The fast oscillatory 
dynamics achievable with this circuit are unprecedented in 

synthetic biology. 

Example 1 

[0129] We sought a new paradigm: genetically encoded 
circuits that synthetically direct the spatiotemporal organi- 

zation of proteins within a cell. To achieve this, we repur- 
posed a positioning circuit from bacteria—the MinDE sys- 

tem—which is orthogonal to Eukaryotes. In F. coli cells, the 

division machinery is localized by pole-to-pole protein 
oscillations on the plasma membrane driven by a reaction- 

diffusion process: nucleotide-dependent membrane associa- 
tion of the MinD ATPase is antagonized by its ATPase- 

activating protein MinE. In vitro, MinD and Mink are 
sufficient to drive dynamic protein behaviors on supported 

lipid bilayers. These minimal requirements suggested that 

MinDE might produce reaction-diffusion behaviors in mam- 
malian cells, providing a starting point for more complex 

spatiotemporal circuit design (FIG. 2).
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[0130] We used lentivirus to express mCherry-MinD and 
MinE-GFP in human cell lines and imaged their spatiotem- 

poral distribution by timelapse fluorescence microscopy. 
Across a population of cells harboring different MinD and 

MinE expression levels, we observed a stunning array of 
self-organizing protein dynamics and patterning occurring 

within single cells (FIGS. 3A-3C, see also, portions of U.S. 

63/425,294 and movies that accompany R. Rajasekaran et 
al., “A programmable reaction-diffusion system for spa- 

tiotemporal cell signaling circuit design,” bioRxiv 2022.11. 
15.516470; doi: https://doi.org/10.1101/2022.11.15.516470, 
hereinafter “Rajasekaran et al.”, which are incorporated by 
reference herein in their entirety). This included traveling 

waves, spirals, and turbulent patterns with periods ranging 

from seconds to minutes (FIG. 3A and portions of U.S. 
63/425,294); fast standing oscillations with persistent nodal 

structure (FIG. 3B and portions of U.S. 63/425,294); and 
stationary Turing-type “leopard print” patterns in which 

regularly spaced protein domains maintained their position 

over time (FIG. 3C and portions of U.S. 63/425,294). 

[0131] These phenomena could be produced in multiple 

different adherent and suspension cell-lines (See, portions of 

US. 63/425,294 and movies that accompany Rajasekaran et 
al.). In all cases, the MinDE patterns were distributed 

throughout the entire cell body, and confocal imaging sug- 
gested this whole-cell patterning was supported by MinDE 

interaction with the endomembrane system of the cell (see 
portions of US 63/425,294 and movies that accompany 

Rajasekaran et al.). Detailed inspection of MinD and MinE 

fluorescence signals over time showed that for dynamic 
patterns, MinE slightly lagged MinD (FIG. 3A-3B and 

portions of U.S. 63/425,294); and for stationary patterns, 
domains of MinD were encircled at their perimeter by a ring 

of MinE (FIG. 3C and portions of U.S. 63/425,294). This is 
the expected spatiotemporal organization of a two-compo- 

nent reaction-diffusion system and agrees with past in vitro 

observations of reconstituted MinDE systems. 

[0132] This genetically encoded protein patterning system 

is powerful because its behavior will be amenable to tuning 

and control using synthetic biology and protein engineering 
strategies. Moreover, the resulting protein patterns can serve 

as the foundation for more elaborate signaling circuits that 
react to or control endogenous activities or pathways in the 

host cell. As such, we explored how MinDE circuits and the 

signals they generate could be analyzed, engineered, and 
controlled for useful applications. 

[0133] To analyze the content of MinDE signals quanti- 

tatively, we took advantage of the fact that the pixel-level 
MinDE fluorescence dynamics at any point in the cell were 

strongly oscillatory (FIGS. 4, 9, and 10 and portions of US. 
63/425,294). Using Fast-Fourier Transform (FFT), we 

mapped these pixel-level dynamics to the frequency-do- 
main. The pixel-level power spectrum showed a strong peak 

associated with the frequency of the MinDE oscillation at 

that location (FIG. 4). These pixel-level FFTs were used to 
produce an “image power spectrum”, in which each slice in 

the image-stack corresponds to a different frequency and 
pixel intensity corresponds to the oscillation power of that 

frequency (FIG. 4). In these stacks, an individual cell is 
located at a particular frequency slice, indicating that a 

MinDE circuit generates a specitic cell-wide temporal fre- 

quency. The associated phase angle of the oscillation for 
each pixel in that frequency slice (the phase field) provides 

additional data about the underlying spatial structure of that 
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cell’s MinDE circuit, including its wavelength, defect dis- 

tribution, and nodal structure (see portions of U.S. 63/425, 

294 and movies that accompany Rajasekaran et al.). 

[0134] Given that the temporal frequency of a cell’s 

MinDE signal is uniform, it provides a frequency-domain 
single-cell imaging barcode that acts like a “cellular radio 

station” (FIG. 1). This surprising fact enabled us to perform 

novel filtering, isolation, and analysis of MinDE fluores- 
cence signals using techniques from digital signal process- 

ing. Fluorescence from different cells within a mixed popu- 
lation could be isolated by simply tuning to different slices 

in the image power spectrum. Thus, locating and segmenting 
cell boundaries becomes trivial even at elaborate cell-cell 

interfaces (FIG. 5 and portions of U.S. 63/425,294). More- 

over, signals from physically overlapping cells with distinct 
MinDE frequencies could be decomposed and assigned back 

to their cell of origin (FIGS. 6 & 7). For example, within a 
population of migrating 3T3 cells, these frequency-barcodes 

could label and track single cells even as they interacted and 
overlapped with one another. This enabled us to produce a 

multi-channel rendering of the time series data in which 

individual cells were colored by frequency, using only a 
single fluorophore (FIG. 7 and movies that accompany 

Rajasekaran et al.). 

[0135] We also found that we could separate MinDE 

signals arising from different sub-cellular compartments 
within the same cell. In a 6-hour recording of a U2OS cell, 

the associated power spectrum showed peaks at the funda- 
mental frequency of the MinDE oscillation in the cell body 

and its harmonics, as well as an additional small peak 

corresponding to a weak secondary MinDE oscillation in the 
nucleus (FIG. 8). We separated the nuclear and cytoplasmic 

signals from within this single-channel recording using 
finite-impulse-response (FIR) filters. We then recovered the 

instantaneous power, phase, and frequency of the resulting 
signals using the Hilbert Transform, generating a multi- 

channel rendering that labeled each sub-cellular compart- 

ment (FIG. 9 and portions of U.S. 63/425,294 and movies 
that accompany Rajasekaran et al.). Nearly identical results 

were obtained using continuous wavelet transform (see 
portions of U.S. 63/425,294 and movies that accompany 

Rajasekaran et al. Rajasekaran et al.). Thus, MinDE signals 
provide an unprecedented means of encoding and decoding 

single-cell and sub-cellular data in synthetic protein dynam- 

ics that can be analyzed and recovered using a suite of tools 
from digital signal processing. 

[0136] Given the utility of the signals MinDE circuits 
generate, we sought to program their dynamic behavior at 

genetic level. We imaged thousands of MinDE circuit con- 
figurations spanning a wide range of MinD-mCherry and 

MinE-GFP expression levels, segmented individuals based 
on their frequency, and extracted the average GFP and 

mCherry intensity within the cell as a proxy for MinE and 

MinD expression, respectively (FIG. 9). Aggregating these 
data, we found that MinDE signal frequency was strongly 

determined by the relative levels of MinD and MinE: for a 
fixed MinD expression level, higher MinE levels led to 

higher frequencies (FIG. 10). In contrast, the power (ampli- 
tude) of the MinDE signal was set by the MinD expression 

levels (FIG. 10). These trends were consistent across all cell 

lines we analyzed (see portions of U.S. 63/425,294). Thus, 
a specific MinDE signal frequency and amplitude can be 

genetically-encoded by controlling gene-expression levels.
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[0137] These observations agree with the biochemical 

activities of MinD and MinE: MinD is the ATPase in the 

system, setting the maximum number of molecules that can 

participate in the oscillation; and MinE is the ATPase 

activator, whose concentration will determine how rapidly 

ATP is hydrolyzed by MinD. Consistent with this, mutant 

forms of MinE with faster membrane exchange produced 

faster oscillations (>160 mHz) and showed different fre- 

quency-scaling relationships (FIG. 10). This indicates that 

targeted mutations in MinDE components can be used to 

alter the mapping between expression levels are circuit 

dynamics. 

[0138] Because MinDE signals are fast and protein-based, 

we wondered whether more complex signaling dynamics or 

composite signals could be created by coupling MinDE to 

other proteins or cellular structures. To this end, we created 

a plug-and-play platform that dynamically connects MinDE 

to other components, based on the chemically inducible 

heterodimerization system FKBP/FRB (FIG. 11). When 

FRB was fused to MinD, an FKBP-BFP test payload did not 

colocalize with MinDE in the absence of rapamycin. How- 

ever, within seconds of adding rapamycin, the BFP signal 

colocalized with MinDE in space and time (FIG. 12 and 
movies that accompany Rajasekaran et al.). As a result, this 

circuit generates a new oscillatory signal in the BFP channel 
derived from the MinDE carrier signal whose amplitude is 

modulated in real time by the FKBP/FRB interaction (FIG. 

13). 

[0139] As MinDE interacts with other proteins in the cell, 

the spatiotemporal dynamics of the MinDE signal itself 
could also change in response. For a simple BFP payload, 

we observed little change in the steady-state frequency of 
the MinDE signal upon loading (FIG. 14); that is, the 

derived BFP signal largely inherits the frequency of the 
MinDE carrier it arises from. We then tested the effects of 

connecting MinDE to well-characterized “intrinsically dis- 

ordered region” sequences (IDRs) with different propensi- 
ties to form condensates, gels, or aggregate structures with 

altered diffusivity. While weak IDRs like RGG had little 
effect on MinDE dynamics (see portions of U.S. 63/425,294 

and movies that accompany Rajasekaran et al.), recruitment 
of stronger IDRs derived from FUSN or DDX4 rapidly 

altered MinDE spatiotemporal behavior (FIG. 15 and por- 

tions of U.S. 63/425,294 and movies that accompany 
Rajasekaran et al.). For these circuits, we observed oscillat- 

ing puncta assembly and disassembly along the wave tra- 
jectory, coincident with a decrease in the circuit frequency 

and redistribution of circuit power. In contrast, connection of 
MinDE circuits to large, preformed protein-condensates (via 

FTH1-FUSN) or to the microtubule cytoskeleton (via TPPP) 

led to immediate arrest of circuit oscillation (FIG. 16 and 
portions of U.S. 63/425,294 and movies that accompany 

Rajasekaran et al.). 

[0140] Taken together, these results indicate that the base- 

line MinDE spatiotemporal dynamics can be programmed at 
a genetic level and further modulated in real-time at the 

protein level through dynamic connection to other cellular 
components (FIG. 17). Depending on the nature of these 

interactions, MinDE dynamics can persist and drive other 

processes (such as condensate assembly and disassembly) or 
be overridden by stronger localization signals. Thus, the 

space of possibilities for sculpting MinDE behavior in living 
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cells is vast, creating a new frontier for synthetically explor- 
ing reaction-diffusion dynamics, patterning, and signal gen- 

eration. 

[0141] We next applied this knowledge to design specific 
MinDE circuits with novel applications for understanding or 

engineering cell biology. Taking advantage of the “radio” 
like properties of MinDE signals, we first created circuits 

that read out and broadcast frequency-barcoded dynamic 
cell-state data, using PKA kinase signaling activity as a 

test-case (FIG. 18). For this circuit, we fused a substrate 

sequence for PKA to MinD and co-expressed this with 
mCerulean-FHA, which specifically binds to the phospho- 

rylated substrate sequence. Such substrate/reader pairs have 
previously been used to develop FRET-based or condensate- 

based activity reporters. 

[0142] The resulting circuit generates a new signal derived 
from MinDE in the mCerulean channel whose amplitude is 

dynamically modulated by PKA signaling activity. In resting 
cells, this PKA-activity signal had low power as there was 

little colocalization of FHA-mCerulean with MinDE (FIG. 

19 and portions of U.S. 63/425,294). However, upon stimu- 
lation with the PKA agonist isoprenaline, FHA immediately 

began co-oscillating with the MinDE carrier, leading to 
increase in the power of the PKA-activity signal (FIG. 19 

and portions of U.S. 63/425,294). Importantly, the ratio of 
power between the MinDE carrier signal and the PKA 

activity signal was consistent everywhere within the cell, 

facilitating normalization, comparison and aggregation of 
the single-pixel signaling trajectories (FIG. 19 and portions 

of U.S. 63/425,294 and movies that accompany Rajasekaran 
et al.). For a saturating dose of isoprenaline, the increase in 

this power-ratio could be as much as seven-fold, providing 
outstanding signal to noise that compares favorably to 

FRET, translocation, or condensate-based reporter systems. 

[0143] Critically, this readout of PKA signaling is bar- 
coded by the cell’s underlying MinDE frequency (FIG. 20). 

Thus, even when different cells physically overlap, the 

signaling activity of each individual cell can be spectrally 
isolated in the frequency-domain. This allowed rapid, high- 

throughput extraction of single-cell PKA signaling trajecto- 
ries from fields of cells even at low magnification (FIG. 20). 

This ability to couple cellular data to the MinDE FM- 
barcode is not possible with any other imaging-based 

barcoding scheme. Moreover, because only on a single 

fluorophore is needed to track the MinDE carrier, it is 
possible to barcode and broadcast multiple data lines for 

different signaling pathways or activity reporters in parallel 
using this approach. To our knowledge, there are no existing 

strategies that provide the barcoding, amplification, and 
multiplexing potential of these MinDE cellular radio cir- 

cuits. 

[0144] We then explored whether the same MinDE signals 
we used to broadcast endogenous cellular activities could 

also be used to synthetically reorganize them. To explore 

this, we built circuits that targeted a pathway that would 
produce an output signal clearly localized in space and time: 

actin polymerization. Many endogenous signaling pathways 
and bacterial effector proteins organize actin polymerization 

in the cell through signaling to the Arp2/3 complex. A 
fragment of one such effector from Listeria, ActA, can 

support synthetic actin polymerization when clustered on 

membrane surfaces. Using our plug-and-play inducible sys- 
tem, we generated cell lines in which an ActA payload could 

be coupled to MinDE spatiotemporal patterns and used
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LifeAct-GFP to monitor the associated actin dynamics in 
real-time (FIG. 21). This allowed us to query a range of 

MinDE-to-ActA control signals for their ability to support 
and organize actin polymerization. 

[0145] In cells displaying stationary MinDE patterns of 

geometric spots, the LifeAct-GFP signal did not colocalize 
with MinDE patterns in the absence of rapamycin. However, 

upon addition of rapamycin, we observed rapid production 
of filamentous actin structures with size, shape and position 

controlled by the associated MinDE pattern (FIG. 22 and 
portions of U.S. 63/425,294 and movies that accompany 

Rajasekaran et al.). This shows that the spatiotemporal 

organization encoded by a MinDE circuit can be used as a 
blueprint to productively localize host-cell signaling activi- 

ties in space and time. 

[0146] Interestingly, when ActA was recruited to dynamic 

MinDE patterns, LifeAct-GFP oscillated at the same fre- 

quency as MinDE but with a noticeable delay between the 
two signals (FIG. 23-24 and portions of U.S. 63/425,294 and 

movies that accompany Rajasekaran et al.). Cross-correla- 
tion of the oscillatory LifeAct and MinDE signals defined a 

time-lag of 6-10 seconds in the cells we inspected (FIG. 24 
and portions of U.S. 63/425,294 and movies that accompany 

Rajasekaran et al.), which we interpret as the time it takes for 

MinDE recruitment of ActA to drive productive signaling to 
the actin polymerization machinery in our circuit context. 

We emphasize that this specific timescale likely depends on 
the expression levels of ActA, the power of the MinDE 

oscillation, and the availability of actin regulatory compo- 
nents in any individual cell. Nevertheless, it demonstrates 

that MinDE signals not only can act as genetically encoded 

spatiotemporal controllers of the cell, but can also dynami- 
cally probe spatiotemporal signaling constraints on the path- 

ways that we connect them to. 

[0147] We have shown that a bacterial reaction-diffusion 

system, MinDE, can be used as an orthogonal synthetic 

biology platform to generate self-organizing genetically- 
encoded protein oscillations, patterns, and spatiotemporal 

signaling circuits in mammalian cells. The oscillatory nature 
of MinDE signals enables them to be deployed as cellular 
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radios that barcode single-cell identity or compartments with 
a unique frequency. By capitalizing on these novel proper- 

ties, we developed specific circuits that can read out and 
control mammalian cell biology. Our work provides a foun- 

dation for building more complex protein-based reaction- 
diffusion circuits that incorporate feedback and sense data 

into their spatiotemporal dynamics, providing a new suite of 

tools for visualizing, probing, and perturbing cell biology. It 
also provides an experimental test-bed for leveraging syn- 

thetic biology to more generally explore the physics and 
chemistry of reaction-diffusion systems that incorporate 

time-varying protein-levels, localization, or diffusivity. 
Taken together, we establish a new paradigm for synthetic 

interaction with cells at length and timescales common to 

biology but traditionally difficult to program experimentally. 

Example 2 

[0148] Cross-reactivity between MinD and MinE was 
investigated by transfecting equivalent amounts of plasmid 

DNA encoding fluorescently tagged versions of the proteins 
into HEK293T cells. All tested combinations were imaged 

using the same imaging parameters described in Example 1, 

such as number of fields of views collected, interval time 
between frames, total duration of imaging, and exposure 

times for fluorescence. Frequency-based cell segmentation 
was applied to extract single cell data sets for all MinD and 

MinE combinations tested. A binary map was prepared by 
setting a threshold of a minimum of 20 observed cells within 

a particular data set. Combinations that passed the threshold 

were further analyzed to extract the median frequency and 
median power displayed across all cells observed within the 

respective population. 
[0149] Cross-reactivity between MinD and MinE was 

assessed and the results are shown in FIGS. 25-27. In FIG. 
25, a binary plot shows functioning (white squares) and 

non-functioning (black squares) MinDE pairs. In FIG. 26, 

the frequency for the functional pairs is illustrated. In FIG. 
27, the power of each functional pair is shown. This data 

illustrates that selecting MinDE pairs could provide two or 
more independent circuitries within the same cell. 

  

SEQUENCE LISTING 

21 

Sequence total quantity: 79 

SEQ ID NO: 1 moltype = DNA length = 21 

FEATURE Location/Qualifiers 

source 1..21 

mol_type = other DNA 

note = pLV-EFla-mCherry-MinD-IRES-Puro; Baseline Circuit; 

primer to SEQ ID 5; 3328..3348; EFla-F 
organism = synthetic construct 

SEQUENCE: 1 

teaagectca gacagtggtt ¢ 

SEQ ID NO: 2 moltype = DNA length = 49 

FEATURE Location/Qualifiers 

source 1..49 

mol_type = other DNA 

note = pLV-EFla-mCherry-MinD-IRES-Puro; Baseline Circuit; 

primer to SEQ ID 5; 3356..3404; mCherry-MinD F 

organism = synthetic construct 

SEQUENCE: 2 

ttttcttcca tttcaggtgt cgtgaggate cgecaccatg gtgagcaag 

SEQ ID NO: 3 moltype = DNA length = 49 

FEATURE Location/Qualifiers 

source 1..49 

49
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mol_type = other DNA 

note = pLV-EFla-mCherry-MinD-IRES-Puro; Baseline Circuit; 

primer to SEQ ID 5; complement (4929. .4977); snap-MinD R 

organism = synthetic construct 

SEQUENCE: 3 

tacegeggce cgtcgactct agageggecg cttatcccce gaacagecg 49 

SEQ ID NO: 4 moltype = DNA length = 21 

FEATURE Location/Qualifiers 

source 1..21 

mol_type = other DNA 

note = pLV-EFla-mCherry-MinD-IRES-Puro; Baseline Circuit; 

primer to SEQ ID 5; complement (4998. .5018); pLV-EFla-R 

organism = synthetic construct 

SEQUENCE: 4 

tagagggaaa cegttgctag c 21 

SEQ ID NO: 5 moltype = DNA length = 10253 

FEATURE Location/Qualifiers 

source 1..10253 

mol_type = other DNA 

note = pLV-EFla-mCherry-MinD-IRES-Puro; Baseline Circuit 

organism = unidentified 

CDS 4134. .4943 

protein_id = 6 

translation = MARIIVVTSGKGGVGKTTSSAAIATGLAQKGKKTVVIDFDIGLRNL 

DLIMGCERRVVYDFVNV IQGDATLNQALIKDKRTENLY ILPASQTRDKDALTREGVAKV 

LDDLKAMDFEFIVCDSPAGIETGALMALYFADEAIITTNPEVSSVRDSDRILGILASKS 

RRAENGEEPI KEHLLLTRYNPGRVSRGDMLSMEDVLEI LRIKLVGVIPEDQSVLRASNQ 

GEPV ILDINADAGKAYADTVERLLGEERPFRF I EEEKKGFLKRLFGG 

SEQUENCE: 5 

tggaagggcet aattcactcc caaagaagac aagatatcct tgatctgtgg atctaccaca 60 

cacaaggcta cttccctgat tagcagaact acacaccagg gecaggggtc agatatccac 120 

tgacctttgg atggtgctac aagctagtac cagttgagece agataaggta gaagaggcca 180 

ataaaggaga gaacaccage ttgttacace ctgtgagect gcatgggatg gatgacccgg 240 

agagagaagt gttagagtgg aggtttgaca gecgectage atttcatcac gtggeccgag 300 

agetgcatce ggagtacttc aagaactgct gatatcgage ttgctacaag ggactttccg 360 

etggggactt tecagggagg cgtggectgg gcegggactgg ggagtggega gecctcagat 420 

ectgcatata ageagetget ttttgectgt actgggtctce tctggttaga ccagatctga 480 

gectgggage tetctggcta actagggaac ccactgctta agectcaata aagettgect 540 

tgagtgctte aagtagtgtg tgcccgtctg ttgtgtgact ctggtaacta gagatccctc 600 

agaccctttt agtcagtgtg gaaaatctct agcagtggeg cccgaacagg gacttgaaag 660 

egaaagggaa accagaggag ctctctcgac gcaggactcg gcettgctgaa gegegcacgg 720 

caagaggega ggggcggega ctggtgagta cgccaaaaat tttgactage ggaggctaga 780 

aggagagaga tgggtgcgag agegtcagta ttaagegggg gagaattaga tegegatggg 840 

aaaaaattcg gttaaggcca gggggaaaga aaaaatataa attaaaacat atagtatggg 900 

caagcaggga gctagaacga ttcgcagtta atcctggect gttagaaaca tcagaaggct 960 

gtagacaaat actgggacag ctacaaccat cccttcagac aggatcagaa gaacttagat 1020 

cattatataa tacagtagca accctctatt gtgtgcatca aaggatagag ataaaagaca 1080 

ecaaggaage tttagacaag atagaggaag agcaaaacaa aagtaagace accgcacage 1140 

aageggcecgg cegcetgatct tcagacctgg aggaggagat atgagggaca attggagaag 1200 

tgaattatat aaatataaag tagtaaaaat tgaaccatta ggagtageac ccaccaagge 1260 

aaagagaaga gtggtgcaga gagaaaaaag agcagtggga ataggagett tgttccttgg 1320 

gttcttggga gcagcaggaa gcactatggg cgcagegtca atgacgctga cggtacagge 1380 

cagacaatta ttgtctggta tagtgcagca gcagaacaat ttgctgaggg ctattgagge 1440 

gcaacagcat ctgttgcaac tcacagtctg gggcatcaag cagctccagg caagaatect 1500 

ggctgtggaa agatacctaa aggatcaaca gctectgggg atttggggtt gctctggaaa 1560 

actcatttge accactgctg tgcecttggaa tgctagttgg agtaataaat ctctggaaca 1620 

gatttggaat cacacgacct ggatggagtg ggacagagaa attaacaatt acacaagctt 1680 

aatacactce ttaattgaag aatcgcaaaa ccagcaagaa aagaatgaac aagaattatt 1740 

ggaattagat aaatgggcaa gtttgtggaa ttggtttaac ataacaaatt ggctgtggta 1800 

tataaaatta ttcataatga tagtaggagg cttggtaggt ttaagaatag tttttgcetgt 1860 

actttctata gtgaatagag ttaggcaggg atattcacca ttatcgtttc agacccacct 1920 

eccaaccecg aggggacccg acaggcccga aggaatagaa gaagaaggtg gagagagaga 1980 

cagagacaga tccattcgat tagtgaacgg atctcgacgg tatcgcecttt aaaagaaaag 2040 

gggggattgg ggggtacagt gcaggggaaa gaatagtaga cataatagca acagacatac 2100 

aaactaaaga attacaaaaa caaattacaa aaattcaaaa ttttcgggtt tattacaggg 2160 

acagcagaga tccagtttat cgatgaggee ctttcgtctt cactcgaggt geccgtcagt 2220 

gggeagageg cacatcgece acagtccccg agaagttggg gggaggggtc ggcaattgaa 2280 

ceggtgcecta gagaaggtgg cgcggggtaa actgggaaag tgatgtcgtg tactggcetcc 2340 

gectttttce cgagggtggg ggagaaccgt atataagtge agtagtcgee gtgaacgttc 2400 

tttttcgcaa cgggtttgee gcecagaacac aggtaagtge cgtgtgtggt teccgcggge 2460 

etggectctt tacgggttat ggececttgeg tgccttgaat tacttccace tggctgcagt 2520 

acgtgattct tgatcccgag cttcgggttg gaagtgggtg ggagagttcg aggecttgcg 2580 

ettaaggage cecttegect cgtgcttgag ttgaggectg gectgggege tggggecgcee 2640 

gegtgcegaat ctggtggceac cttcgegect gtctcgetge tttcgataag tetctageca 2700
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tttaaaattt ttgatgacct gctgcegacge tttttttctg gcaagatagt cttgtaaatg 2760 

egggccaaga tctgcacact ggtatttcgg tttttgggge cgcgggegge gacggggece 2820 

gtgegtccca gegcacatgt teggegagge ggggectgeg agegeggceca ccgagaatcg 2880 

gacgggggta gtctcaaget ggccggectg ctctggtgee tggectcgeg cegecgtgta 2940 

tegeccegee ctgggeggca aggcetggece ggtcggcace agttgcgtga gceggaaagat 3000 

ggeegettce cggeectget gcagggagct caaaatggag gacgeggege tegggagage 3060 

gggcgggtga gtcacccaca caaaggaaaa gggectttce gtcctcagee gtcgettcat 3120 

gtgactccac ggagtaccgg gegecgtcca ggcacctcga ttagttctcg agcttttgga 3180 

gtacgtcgte tttaggttgg ggggaggggt tttatgegat ggagtttcce cacactgagt 3240 

gggtggagac tgaagttagg ccagettgge acttgatgta attcteccttg gaatttgecce 3300 

tttttgagtt tggatcttgg ttcattctca agectcagac agtggttcaa agtttttttc 3360 

ttecatttca ggtgtcgtga ggatccgeca ccatggtgag caagggegag gaggataaca 3420 

tggecatcat caaggagtte atgegcttca aggtgcacat ggagggetce gtgaacggece 3480 

acgagttcga gatcgaggge gagggcgagg gecgecccta cgagggcace cagaccgceca 3540 

agctgaaggt gaccaagggt ggcecccctge cettcgectg ggacatectg tccectcagt 3600 

teatgtacgg ctccaaggee tacgtgaage accccgecga catccccgac tacttgaage 3660 

tgtecttcce cgagggctte aagtgggage gegtgatgaa cttcgaggac ggeggcegtgg 3720 

tgaccgtgac ccaggactce tecectgcagg acggegagtt catctacaag gtgaagetge 3780 

geggceaccaa cttcccctce gacggccccg taatgcagaa gaagaccatg ggctgggagg 3840 

ectectcega geggatgtac cccgaggacg gegecctgaa gggcgagatc aagcagagge 3900 

tgaagectgaa ggacggcegge cactacgacg ctgaggtcaa gaccacctac aaggccaaga 3960 

agecegtgca gcetgccegge gectacaacg tcaacatcaa gttggacatc acctcccaca 4020 

acgaggacta caccatcgtg gaacagtacg aacgegecga gggcecgecac tecaccggecg 4080 

geatggacga gctgtacaag gacagegecg gaagtgcetgg ctctgegggt accatggece 4140 

gcataatagt tgtgacttca ggtaagggcg gagttggaaa aaccacatce agegcageca 4200 

tagetaccgg cctcgcacag aaaggcaaga aaactgtggt catagatttt gatattgggce 4260 

teaggaacct ggacctgata atgggctgcg aacggegegt tgtctacgat tttgtcaatg 4320 

teatccaagg cgacgegact cttaatcagg cacttataaa agataaacga accgaaaact 4380 

tgtatattct tectgectca caaacgceggg acaaagacge gctcaccagg gagggtgtcg 4440 

caaaagtttt ggatgacttg aaagegatgg actttgagtt catagtttgt gactctcccg 4500 

ceggtataga gacaggggca cttatggcac tgtacttcge agatgaagec ataatcacaa 4560 

ctaatccgga ggtgtctagt gtgcgagatt cagaccgaat actggggata ctcgccagca 4620 

aatcacggag ggcagaaaac ggggaggage caattaagga gcatctcctg cttacccgat 4680 

ataaccccgg tcgagtatct cggggagata tgctttcaat ggaagatgtc ctcgagattc 4740 

tgaggataaa actggtagge gttatcccgg aagaccagte cgtcctccge gcatctaatc 4800 

agggggagee tgtcatactt gacataaatg cggatgctgg gaaagcttat gecgatacgg 4860 

tagaacgget cctcggggaa gaacggecct tecgettcat agaggaggaa aagaagggat 4920 

tecttaaacg gctgttcggg ggataagegg cegcetctaga gtcgacggge cgcggtaaca 4980 

attgttaact aacttaagct agcaacggtt tecctctage gggatcaatt cegeccecce 5040 

eccctaacgt tactggecga agecgcettgg aataaggeeg gtgtgegttt gtctatatgt 5100 

tattttccac catattgecg tcttttggca atgtgaggge ccggaaacct ggecctgtct 5160 

tettgacgag cattcctagg ggtctttece ctctcgccaa aggaatgcaa ggtctgttga 5220 

atgtcgtgaa ggaageagtt cctctggaag cttcttgaag acaaacaacg tctgtagega 5280 

cectttgcag gcageggaac cccccacctg gcgacaggtg cctctgcggce caaaagecac 5340 

gtgtataaga tacacctgca aaggceggcac aaccccagtg ccacgttgtg agttggatag 5400 

ttgtggaaag agtcaaatgg ctctcctcaa gegtattcaa caaggggctg aaggatgecc 5460 

agaaggtace ccattgtatg ggatctgate tggggectcg gtgcacatge tttacatgtg 5520 

tttagtcgag gttaaaaaaa cgtctaggee ccccgaacca cggggacgtg gttttccttt 5580 

gaaaaacacg ataataccat gaccgagtac aageccacgg tgcgectcge caccegegac 5640 

gacgtcccca gggccgtacg caccctegee gceegegttcg ccgactacce cgecacgege 5700 

cacacegtcg atccggaccg ccacatcgag cgggtcaccg agctgcaaga actcttcctc 5760 

acgegegtcg ggctcgacat cggcaaggtg tgggtcgegg acgacggege cgeggtggeg 5820 

gtctggacca cgccggagag cgtcgaageg ggggeggtgt tcgecgagat cggecegege 5880 

atggcecgagt tgageggtte cceggetggee gegceageaac agatggaagg cctcctggceg 5940 

cegeacegge ccaaggagce cgegtggttce ctggecaceg teggegtcte geccgaccac 6000 

cagggcaagg gtctgggcag cgcegtcgtg ctccecggag tggaggegge cgagegegee 6060 

ggggtgeccg ccttectgga gacctccgeg ccccgcaace tecccttcta cgageggctc 6120 

ggcttcaccg tcaccegcecga cgtcgaggtg cccgaaggac cgcgceacctg gtgcatgacc 6180 

egeaageceg gtgcectgace cgggcegggge gegtctggaa caatcaacct ctggattaca 6240 

aaatttgtga aagattgact ggtattctta actatgttge tecttttacg ctatgtggat 6300 

acgetgcttt aatgectttg tatcatgeta ttgcttcccg tatggcttte attttctcct 6360 

ecttgtataa atectggttg ctgtctcttt atgaggagtt gtggeccgtt gtcaggcaac 6420 

gtggegtggt gtgcactgtg tttgctgacg caacccccac tggttgggge attgecacca 6480 

ectgtcaget cetttceggg actttcgett teccectcce tattgecacg gceggaactca 6540 

tegeegectg cettgeccge tgctggacag gggcetegget gttgggcact gacaattccg 6600 

tggtgttgte ggggaagectg acgtccttte catggcetget cgectgtgtt gecacctgga 6660 

ttetgegegg gacgtectte tgctacgtce cttcggecect caatccageg gaccttcctt 6720 

ecegeggect gcetgceggcet ctgeggecte ttecegegtct tegecttcge cctcagacga 6780 

gteggatcte cctttgggee gectccccge ctggaattaa ttctgcagte gagacctaga 6840 

aaaacatgga gcaatcacaa gtagcaatac agcagctacc aatgctgatt gtgectggct 6900 

agaagcacaa gaggaggagg aggtgggttt tecagtcaca cctcaggtac ctttaagacc 6960 

aatgacttac aaggcagctg tagatcttag ccacttttta aaagaaaaga ggggactgga 7020 

agggctaatt cactcccaac gaagacaaga tatccttgat ctgtggatct accacacaca 7080 

aggctactte cctgattage agaactacac accagggcca ggggtcagat atccactgac 7140 

etttggatgg tgctacaage tagtaccagt tgagecagat aaggtagaag aggccaataa 7200 

aggagagaac accagcttgt tacaccctgt gagectgcat gggatggatg acccggagag 7260
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agaagtgtta gagtggaggt ttgacagecg cctagcattt catcacgtgg cccgagagct 7320 

gcatccggag tacttcaaga actgctgata tcgagcttge tacaagggac tttccgcetgg 7380 

ggactttcca gggaggegtg gectgggcegg gactggggag tggcgagece tcagatcctg 7440 

catataagea gctgettttt gectgtactg ggtctctctg gttagaccag atctgagect 7500 

gggagetcte tggctaacta gggaacccac tgcttaagee tcaataaage ttgcecttgag 7560 

tgcttcaagt agtgtgtgcee cgtctgttgt gtgactctgg taactagaga tccctcagac 7620 

ecttttagte agtgtggaaa atctctagca gtagtagtte atgtcatctt attattcagt 7680 

atttataact tgcaaagaaa tgaatatcag agagtgagag gecttgacat tgctagegtt 7740 

taccgtcgac ctctagctag agettggegt aatcatggtce atagctgttt cctgtgtgaa 7800 

attgttatce gctcacaatt ccacacaaca tacgagccgg aagcataaag tgtaaagect 7860 

ggggtgecta atgagtgage taactcacat taattgegtt gegcetcactg cecgetttcce 7920 

agtcgggaaa cctgtcgtge cagctgcatt aatgaatcgg ccaacgegcg gggagaggcg 7980 

gtttgegtat tgggegetct tecgettcct cgcetcactga ctcegetgege teggtcgttc 8040 

ggctgeggeg agceggtatca gctcactcaa aggcggtaat acggttatce acagaatcag 8100 

gggataacge aggaaagaac atgtgagcaa aaggcecagca aaaggccagg aaccgtaaaa 8160 

aggeegegtt gctggegttt ttccatagge tecgecccce tgacgagcat cacaaaaatc 8220 

gacgctcaag tcagaggtgg cgaaacccga caggactata aagataccag gegtttccce 8280 

etggaagete cctegtgege tctectgttce cgacectgee gettaccgga tacctgtccg 8340 

ectttctcce ttegggaage gtggegettt ctcatagcte acgctgtagg tatctcagtt 8400 

eggtgtaggt cgttcgcetce aagetggget gtgtgcacga accccccgtt cageccgacc 8460 

gcetgegectt atccggtaac tatcgtcttg agtccaacce ggtaagacac gacttatcge 8520 

cactggcage agecactggt aacaggatta gcagagcgag gtatgtagge ggtgctacag 8580 

agttcttgaa gtggtggect aactacggct acactagaag aacagtattt ggtatctgcg 8640 

etctgctgaa gccagttace ttcggaaaaa gagttggtag ctcttgatcc ggcaaacaaa 8700 

ecaccgctgg tageggtggt ttttttgttt gcaagcagea gattacgcge agaaaaaaag 8760 

gatctcaaga agatecctttg atcttttcta cggggtctga cgctcagtgg aacgaaaact 8820 

cacgttaagg gattttggtc atgagattat caaaaaggat cttcacctag atccttttaa 8880 

attaaaaatg aagttttaaa tcaatctaaa gtatatatga gtaaacttgg tctgacagtt 8940 

accaatgctt aatcagtgag gcacctatct cagegatctg tctatttcgt tcatccatag 9000 

ttgectgact cceccgtcgtg tagataacta cgatacggga gggcttacca tctggceccca 9060 

gtgctgcaat gataccgega gacccacgct caccggcetce agatttatca gcaataaacc 9120 

agecagcecgg aagggecgag cgcagaagtg gtcctgcaac tttatccgee tccatccagt 9180 

ctattaattg ttgccgggaa gctagagtaa gtagttcgee agttaatagt ttgegcaacg 9240 

ttgttgecat tgctacagge atcgtggtgt cacgetcgte gtttggtatg gcttcattca 9300 

gctceggtte ccaacgatca aggcgagtta catgatccce catgttgtge aaaaaagcgg 9360 

ttagetcectt cggtcctccg atcgttgtca gaagtaagtt ggcecgcagtg ttatcactca 9420 

tggttatgge ageactgcat aattctctta ctgtcatgee atccgtaaga tgettttctg 9480 

tgactggtga gtactcaacc aagtcattct gagaatagtg tatgcggcga ccgagttgcet 9540 

ettgeccgge gtcaatacgg gataataccg cgccacatag cagaacttta aaagtgctca 9600 

teattggaaa acgttcttcg gggcgaaaac tetcaaggat cttaccgctg ttgagatcca 9660 

gttcgatgta acccactcgt gcacccaact gatcttcage atcttttact ttcaccagcg 9720 

tttctgggtg agcaaaaaca ggaaggcaaa atgccgcaaa aaagggaata agggcgacac 9780 

ggaaatgttg aatactcata ctcttccttt ttcaatatta ttgaagcatt tatcagggtt 9840 

attgtctcat gagcggatac atatttgaat gtatttagaa aaataaacaa ataggggttc 9900 

egegcacatt tccccgaaaa gtgcecacctg acgtcgacgg atcgggagat caacttgttt 9960 

attgcagctt ataatggtta caaataaage aatagcatca caaatttcac aaataaagca 10020 

tttttttcac tgcattctag ttgtggtttg tecaaactca tcaatgtatc ttatcatgtc 10080 

tggatcaact ggataactca agctaaccaa aatcatccca aacttcccac cccataccct 10140 

attaccactg ccaattacct gtggtttcat ttactctaaa cctgtgattec ctctgaatta 10200 

ttttcatttt aaagaaattg tatttgttaa atatgtacta caaacttagt agt 10253 

SEQ ID NO: 6 moltype = AA length = 270 

FEATURE Location/Qualifiers 

source 1..270 

mol_type = protein 

note = pLV-EFla-mCherry-MinD-IRES-Puro; Baseline Circuit CDS 

organism = unidentified 

SEQUENCE: 6 

MARIIVVTSG KGGVGKTTSS AATATGLAQK GKKTVVIDFD IGLRNLDLIM GCERRVVYDF 60 

VNVIQGDATL NQALIKDKRT ENLYILPASQ TRDKDALTRE GVAKVLDDLK AMDFEFIVCD 120 

SPAGIETGAL MALYFADEAI ITTNPEVSSV RDSDRILGIL ASKSRRAENG EEPIKEHLLL 180 

TRYNPGRVSR GDMLSMEDVL EILRIKLVGV IPEDQSVLRA SNQGEPVILD INADAGKAYA 240 

DTIVERLLGEE RPFRFIEEEK KGFLKRLFGG 270 

SEQ ID NO: 7 moltype = DNA length = 21 

FEATURE Location/Qualifiers 

source 1..21 

mol_type = other DNA 

note = pLV-EFla-MinE-EGFP-IRES-Blast; Baseline Circuit; 

primer to SEQ ID 10 at 6565. .6585 EFla-F 

organism = synthetic construct 

SEQUENCE: 7 

teaagectca gacagtggtt c 21 

SEQ ID NO: 8 moltype = DNA length = 49 

FEATURE Location/Qualifiers
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source 1..49 

mol_type = other DNA 

note = pLV-EFla-MinE-EGFP-IRES-Blast; Baseline Circuit; 

primer to SEQ ID 10 at 6593..6641 /label="MinE-clip F" 

organism = synthetic construct 

SEQUENCE: 8 

ttttcttcca tttcaggtgt cgtgaggate cgccaccatg geccttctt 49 

SEQ ID NO: 9 moltype = DNA length = 21 

FEATURE Location/Qualifiers 

source 1..21 

mol_type = other DNA 

note = pLV-EFla-MinE-EGFP-IRES-Blast; Baseline Circuit 

primer to SEQ ID 10; complement (7698..7718) /label="pLV-EF 

la-R" 
organism = synthetic construct 

SEQUENCE: 9 

tagagggaaa cegttgctag c 21 

SEQ ID NO: 10 moltype = DNA length = 9545 

FEATURE Location/Qualifiers 

source 1..9545 

mol_type = other DNA 

note = pLV-EFla-MinE-EGFP-IRES-Blast; Baseline Circuit 

organism = unidentified 

CDS 6630. .7646 

protein _id = 11 

translation = MALLDFFLSRKKNTANIAKERLQIIVAERRRSDAEPHYLPQLRKDI 

LEVICKYVQIDPEMVTVQLEQKDGDIS ILELNVTLPEAEELKDSAGSAGSAGTMVSKGE 

ELFTGVVP ILVELDGDVNGHKFSVSGEGEGDATYGKLTLKFICTTGKLPVPWPTLVTTL 

TYGVQCFSRY PDHMKQHDFFKSAMPEGYVQERTIFFKDDGNYKTRAEVKFEGDTLVNRI 

ELKGIDFKEDGNILGHKLEYNYNSHNVYIMADKQKNGIKVNFKIRHNIEDGSVQLADHY 

QOQNTPIGDGPVLLPDNHYLSTQSALSKDPNEKRDHMVLLEFVTAAGI TLGMDELYK 

SEQUENCE: 10 

tggaaggget aattcactcce caacgaagac aagatatcct tgatctgtgg atctaccaca 60 

cacaaggcta cttccctgat tagcagaact acacaccagg gecaggggtc agatatccac 120 

tgacctttgg atggtgctac aagctagtac cagttgagece agataaggta gaagaggcca 180 

ataaaggaga gaacaccage ttgttacace ctgtgagect gcatgggatg gatgacccgg 240 

agagagaagt gttagagtgg aggtttgaca gecgectage atttcatcac gtggeccgag 300 

agetgcatce ggagtacttc aagaactgct gatatcgage ttgctacaag ggactttccg 360 

etggggactt tecagggagg cgtggectgg gcegggactgg ggagtggega gecctcagat 420 

ectgcatata ageagetget ttttgectgt actgggtctce tctggttaga ccagatctga 480 

gectgggage tetctggcta actagggaac ccactgctta agectcaata aagettgect 540 

tgagtgctte aagtagtgtg tgcccgtctg ttgtgtgact ctggtaacta gagatccctc 600 

agaccctttt agtcagtgtg gaaaatctct agcagtagta gttcatgtca tcttattatt 660 

cagtatttat aacttgcaaa gaaatgaata tcagagagtg agaggecttg acattgctag 720 

egtttaccgt cgacctctag ctagagcettg gcgtaatcat ggtcataget gtttcctgtg 780 

tgaaattgtt atccgctcac aattccacac aacatacgag ccggaagcat aaagtgtaaa 840 

gectggggtg cctaatgagt gagctaactc acattaattg cgttgegcte actgceccget 900 

ttecagtcgg gaaacctgte gtgccagctg cattaatgaa tceggcecaacg cgeggggaga 960 

ggeggtttge gtattgggeg ctcttcceget tectcgetca ctgactcget gegctcggtc 1020 

gtteggctge ggcgageggt atcagctcac tcaaaggcgg taatacggtt atccacagaa 1080 

tcaggggata acgcaggaaa gaacatgtga gcaaaaggee agcaaaagge caggaaccgt 1140 

aaaaaggeeg cgttgetgge gtttttccat aggetccgee cccctgacga gcatcacaaa 1200 

aatcgacgct caagtcagag gtggcgaaac ccgacaggac tataaagata ccaggegttt 1260 

eccectggaa gctecetcgt gegcetctect gttccgacce tgecgcettac cggatacctg 1320 

teegecttte teecttcggg aagegtggeg ctttctcata gcetcacgetg taggtatctc 1380 

agtteggtgt aggtcgttcg ctccaagetg ggctgtgtge acgaaccece cgttcagecce 1440 

gaccgetgceg ccttatccgg taactatcgt cttgagtcca acccggtaag acacgactta 1500 

tegecactgg cagcagecac tggtaacagg attagcagag cgaggtatgt aggeggtgct 1560 

acagagttct tgaagtggtg gcctaactac ggctacacta gaagaacagt atttggtatc 1620 

tgegctctge tgaagecagt taccttcgga aaaagagttg gtagctcttg atccggcaaa 1680 

caaaccaceg ctggtagegg tggttttttt gtttgcaage agcagattac gcgcagaaaa 1740 

aaaggatcte aagaagatce tttgatcttt tetacggggt ctgacgcetca gtggaacgaa 1800 

aactcacgtt aagggatttt ggtcatgaga ttatcaaaaa ggatcttcac ctagatcctt 1860 

ttaaattaaa aatgaagttt taaatcaatc taaagtatat atgagtaaac ttggtctgac 1920 

agttaccaat gcttaatcag tgaggcacct atctcagega tctgtctatt tcegttcatcc 1980 

atagttgect gactccecgt cgtgtagata actacgatac gggagggctt accatctgge 2040 

eccagtgcetg caatgatace gcgagaccca cgctcaccgg ctccagattt atcagcaata 2100 

aaccagcecag cceggaaggge cgagcgcaga agtggtcctg caactttate cgectccatc 2160 

cagtctatta attgttgccg ggaagctaga gtaagtagtt cgccagttaa tagtttgege 2220 

aacgttgttg ccattgctac aggcatcgtg gtgtcacget cgtcgtttgg tatggcttca 2280 

tteagctceg gttcccaacg atcaaggega gttacatgat cccccatgtt gtgcaaaaaa 2340 

geggttagcet ccttcggtce tecgatcgtt gtcagaagta agttggccge agtgttatca 2400 

etcatggtta tggcageact gcataattct cttactgtca tgcecatccgt aagatgettt 2460 

tetgtgactg gtgagtactc aaccaagtca ttctgagaat agtgtatgcg gegaccgagt 2520
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tgctcttgee cggcegtcaat acgggataat accgcegccac atagcagaac tttaaaagtg 2580 

etcatcattg gaaaacgtte ttcggggcga aaactctcaa ggatcttacec gctgttgaga 2640 

tecagttcga tgtaacccac tegtgcacce aactgatctt cagcatcttt tactttcacc 2700 

agegtttctg ggtgagcaaa aacaggaagg caaaatgccg caaaaaaggg aataagggcg 2760 

acacggaaat gttgaatact catactcttec ctttttcaat attattgaag catttatcag 2820 

ggttattgte tcatgagegg atacatattt gaatgtattt agaaaaataa acaaataggg 2880 

gttccgegca catttccccg aaaagtgcca cctgacgtcg acggatcggg agatcaactt 2940 

gtttattgca gcttataatg gttacaaata aagcaatage atcacaaatt tcacaaataa 3000 

agcatttttt tcactgeatt ctagttgtgg tttgtccaaa ctcatcaatg tatcttatca 3060 

tgtctggate aactggataa ctcaagctaa ccaaaatcat cccaaacttc ccaccccata 3120 

ecctattace actgccaatt acctgtggtt tecatttactc taaacctgtg attcctctga 3180 

attattttca ttttaaagaa attgtatttg ttaaatatgt actacaaact tagtagttgg 3240 

aagggctaat tcactcccaa agaagacaag atatccttga tctgtggatc taccacacac 3300 

aaggctactt ccctgattag cagaactaca caccagggcee aggggtcaga tatccactga 3360 

ectttggatg gtgctacaag ctagtaccag ttgagccaga taaggtagaa gaggccaata 3420 

aaggagagaa caccagcettg ttacaccctg tgagectgca tgggatggat gacccggaga 3480 

gagaagtgtt agagtggagg tttgacagee gcectagceatt tcatcacgtg geccgagage 3540 

tgcatccgga gtacttcaag aactgctgat atcgagcttg ctacaaggga ctttccgctg 3600 

gggactttce agggaggegt ggcectgggeg ggactgggga gtggegagee ctcagatcct 3660 

gcatataage agectgcetttt tgectgtact gggtctctct ggttagacca gatctgagcec 3720 

tgggagctct ctggctaact agggaaccca ctgcttaage ctcaataaag cttgccttga 3780 

gtgcttcaag tagtgtgtge cegtctgttg tgtgactctg gtaactagag atccctcaga 3840 

eecttttagt cagtgtggaa aatctctage agtggcegece gaacagggac ttgaaagcega 3900 

aagggaaace agaggagcte tctcgacgca ggactcggcet tgctgaageg cgcacggcaa 3960 

gaggegaggg gceggegactg gtgagtacge caaaaatttt gactagcgga ggctagaagg 4020 

agagagatgg gtgcgagage gtcagtatta agcgggggag aattagatcg cgatgggaaa 4080 

aaattcggtt aaggccaggg ggaaagaaaa aatataaatt aaaacatata gtatgggcaa 4140 

gcagggagct agaacgattce gcagttaate ctggectgtt agaaacatca gaaggctgta 4200 

gacaaatact gggacagcta caaccatcce ttcagacagg atcagaagaa cttagatcat 4260 

tatataatac agtagcaace ctctattgtg tgcatcaaag gatagagata aaagacacca 4320 

aggaagcttt agacaagata gaggaagage aaaacaaaag taagaccacc gcacagcaag 4380 

eggeeggeeg ctgatcttca gacctggagg aggagatatg agggacaatt ggagaagtga 4440 

attatataaa tataaagtag taaaaattga accattagga gtagcaccca ccaaggcaaa 4500 

gagaagagtg gtgcagagag aaaaaagage agtgggaata ggagetttgt tecttgggtt 4560 

ettgggagca gcaggaagca ctatgggcege agegtcaatg acgctgacgg tacaggcecag 4620 

acaattattg tctggtatag tgcagcagca gaacaatttg ctygagggcta ttgaggegca 4680 

acagcatctg ttgcaactca cagtctgggg catcaagcag ctccaggcaa gaatcctgge 4740 

tgtggaaaga tacctaaagg atcaacaget cctggggatt tggggttgct ctggaaaact 4800 

catttgcace actgctgtge cttggaatge tagttggagt aataaatctc tggaacagat 4860 

ttggaatcac acgacctgga tggagtggga cagagaaatt aacaattaca caagcttaat 4920 

acactcctta attgaagaat cgcaaaacca gcaagaaaag aatgaacaag aattattgga 4980 

attagataaa tgggcaagtt tgtggaattg gtttaacata acaaattgge tgtggtatat 5040 

aaaattatte ataatgatag taggaggett ggtaggttta agaatagttt ttgctgtact 5100 

ttctatagtg aatagagtta ggcagggata ttcaccatta tegtttcaga cccacctccce 5160 

aaccccgagg ggacccgaca ggcccgaagg aatagaagaa gaaggtggag agagagacag 5220 

agacagatce attcgattag tgaacggatc tegacggtat cgcctttaaa agaaaagggg 5280 

ggattggggg gtacagtgca ggggaaagaa tagtagacat aatagcaaca gacatacaaa 5340 

ctaaagaatt acaaaaacaa attacaaaaa ttcaaaattt tegggtttat tacagggaca 5400 

gcagagatce agtttatcga tgaggeectt tegtcttcac tegaggtgee cgtcagtggg 5460 

cagagegcac atcgcccaca gtccccgaga agttgggggg aggggtcgge aattgaaccg 5520 

gtgcectagag aaggtggege ggggtaaact gggaaagtga tgtcgtgtac tggctecgece 5580 

tttttcccga gggtggggga gaaccgtata taagtgcagt agtcgecgtg aacgttcttt 5640 

ttegceaacgg gtttgecgee agaacacagg taagtgecegt gtgtggttce cgegggectg 5700 

gectctttac gggttatgge ccttgegtge cttgaattac ttccacctgg ctgcagtacg 5760 

tgattcttga tececgagett cgggttggaa gtgggtggga gagttcgagg ccttgegcett 5820 

aaggagecce ttegectcgt gcttgagttg aggectggee tgggegetgg ggecgecgcg 5880 

tgcgaatctg gtggcacctt cgegectgte tegetgcttt cgataagtct ctagecattt 5940 

aaaatttttg atgacctgcet gegacgettt ttttctggca agatagtctt gtaaatgegg 6000 

gccaagatct gcacactggt atttecggttt ttggggeege gggceggegace ggggececgtg 6060 

egtcccageg cacatgttcg gegaggeggg gectgegage geggecaccg agaatcggac 6120 

gggggtagte tcaagetgge cggectgcete tggtgectgg ectcgegecg ccgtgtatcg 6180 

eccegecetg ggcggcaagg ctggeceggt cggcaccagt tgcgtgagcg gaaagatgge 6240 

egettccegg cectgctgca gggagctcaa aatggaggac geggegetcg ggagageggg 6300 

egggtgagtc acccacacaa aggaaaaggg cctttecgte ctcagecgtce gcttcatgtg 6360 

actccacgga gtaccgggeg ccgtccagge acctcgatta gttctcgage ttttggagta 6420 

egtegtcttt aggttggggg gaggggtttt atgegatgga gtttccccac actgagtggg 6480 

tggagactga agttaggeca gcttggcact tgatgtaatt ctecttggaa tttgececttt 6540 

ttgagtttgg atettggtte attctcaage ctcagacagt ggttcaaagt ttttttcttc 6600 

catttcaggt gtcgtgagga tecgecacca tggeecttct tgacttcttc ctgtctcgaa 6660 

aaaagaacac agcgaatatc gcgaaagaac ggttgcaaat tatagtggcg gagagacgac 6720 

gaagegacge ggagectcat taccttccte aattgcgaaa agacatactg gaagtgatct 6780 

gcaagtacgt tcaaattgac cctgagatgg tgaccgtgca acttgaacag aaggatggag 6840 

atataagcat cctggaattg aacgtaaccce ttcccgagge ggaagaactt aaagacagceg 6900 

ceggaagtge tggctctgeg ggtaccatgg tgagcaaggg cgaggagetg ttcaccgggg 6960 

tggtgeccat cctggtcgag ctggacggcg acgtaaacgg ccacaagttec agegtgtccg 7020 

gegagggega gggcgatgee acctacggca agetgacecct gaagttcate tgcaccaccg 7080
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gcaagetgcee cgtgecctgg cccaccctcg tgaccacecct gacctacgge gtgcagtgcet 7140 

tcagecgeta ccccgaccac atgaagcage acgacttctt caagtccgee atgeccgaag 7200 

gctacgtcca ggagcegcace atcttcttca aggacgacgg caactacaag acccgegecg 7260 

aggtgaagtt cgagggegac accctggtga accgcatcga gctgaaggge atcgacttca 7320 

aggaggacgg caacatcctg gggcacaage tggagtacaa ctacaacage cacaacgtct 7380 

atatcatgge cgacaagcag aagaacggca tcaaggtgaa cttcaagatc cgcecacaaca 7440 

tegaggacgg cagegtgcag ctcgecgace actaccagca gaacacccce ateggcgacg 7500 

geccegtgct gctgecegac aaccactace tgagcaccca gtccgecctg agcaaagacc 7560 

ecaacgagaa gcgegatcac atggtcctge tggagttcgt gaccgecgee gggatcactc 7620 

teggcatgga cgagctgtac aagtaagegg ccgctctaga gtcgacggge cgceggtaaca 7680 

attgttaact aacttaagct agcaacggtt tecctctage gggatcaatt ccgeccecce 7740 

eccctaacgt tactggecga agecgcettgg aataaggeceg gtgtgegttt gtctatatgt 7800 

tattttccac catattgcecg tcttttggca atgtgaggge ccggaaacct ggecctgtct 7860 

tettgacgag cattcctagg ggtctttece ctctcgccaa aggaatgcaa ggtctgttga 7920 

atgtcgtgaa ggaageagtt cctctggaag cttcttgaag acaaacaacg tctgtagcega 7980 

ecectttgcag gcageggaac cccccacctg gcgacaggtg cctctgcggc caaaagecac 8040 

gtgtataaga tacacctgca aaggceggcac aaccccagtg ccacgttgtg agttggatag 8100 

ttgtggaaag agtcaaatgg ctctcctcaa gegtattcaa caaggggctg aaggatgecc 8160 

agaaggtace ccattgtatg ggatctgate tggggectcg gtgcacatge tttacatgtg 8220 

tttagtcgag gttaaaaaaa cgtctaggee ccccgaacca cggggacgtg gttttccttt 8280 

gaaaaacacg ataataccat ggtcatgaaa acatttaaca tttctcaaca agatctagaa 8340 

ttagtagaag tagcegacaga gaagattaca atgctttatg aggataataa acatcatgtg 8400 

ggageggcaa ttcgtacgaa aacaggagaa atcatttcgg cagtacatat tgaagegtat 8460 

ataggacgag taactgtttg tgcagaagee attgcgattg gtagtgcagt ttcgaatgga 8520 

caaaaggatt ttgacacgat tgtagcetgtt agacaccctt attctgacga agtagataga 8580 

agtattcgag tggtaagtce ttgtggtatg tgtagggagt tgatttcaga ctatgcacca 8640 

gattgttttg tgttaataga aatgaatgge aagttagtca aaactacgat tgaagaactc 8700 

attccactca aatatacccg aaattaacce gggcggggeg cgtctggaac aatcaacctc 8760 

tggattacaa aatttgtgaa agattgactg gtattcttaa ctatgttgct ccttttacge 8820 

tatgtggata cgctgettta atgectttgt atcatgctat tgcttccecgt atggctttca 8880 

ttttctccte cttgtataaa tectggttge tgtctcttta tgaggagttg tggeccgttg 8940 

tceaggcaacg tggegtggtg tgcactgtgt ttgctgacge aacccccact ggttggggca 9000 

ttgccaccac ctgtcagete ctttccggga ctttegettt cceccectecect attgecacgg 9060 

eggaactcat cgecgectge cttgecceget gcetggacagg ggctcggetg ttgggcactg 9120 

acaattcecgt ggtgttgtcg gggaagetga cgtcctttce atggctgetce gectgtgttg 9180 

ecacctggat tectgcgeggg acgtccttct gctacgtcce ttceggecectc aatccagegg 9240 

accttcctte cegeggectg ctgecggete tgceggectct tecegegtctt cgecttcgee 9300 

etcagacgag teggatctce ctttgggecg cctccccgee tggaattaat tctgcagtcg 9360 

agacctagaa aaacatggag caatcacaag tagcaataca gcagctacca atgctgattg 9420 

tgectggcta gaagcacaag aggaggagga ggtgggtttt ccagtcacac ctcaggtacc 9480 

tttaagacca atgacttaca aggcagctgt agatcttage cactttttaa aagaaaagag 9540 

gggac 9545 

SEQ ID NO: 11 moltype = AA length = 338 

FEATURE Location/Qualifiers 

source 1. .338 

mol_type = protein 

note = pLV-EFla-MinE-EGFP-IRES-Blast; Baseline Circuit CDS 

organism = unidentified 

SEQUENCE: 11 

MALLDFFLSR KKNTANIAKE RLQIIVAERR RSDAEPHYLP QLRKDILEVI CKYVQIDPEM 60 

VTVQLEQKDG DISILELNVT LPEAEELKDS AGSAGSAGTM VSKGEELFTG VVPILVELDG 120 

DVNGHKFSVS GEGEGDATYG KLTLKFICTT GKLPVPWPTL VTTLTYGVQC FSRYPDHMKQ 180 

HDFFKSAMPE GYVQERTIFF KDDGNYKTRA EVKFEGDTLV NRIELKGIDF KEDGNILGHK 240 

LEYNYNSHNV YIMADKQKNG IKVNFKIRHN IEDGSVQLAD HYQQNTPIGD GPVLLPDNHY 300 

LSTQSALSKD PNEKRDHMVL LEFVTAAGIT LGMDELYK 338 

SEQ ID NO: 12 moltype = DNA length = 21 

FEATURE Location/Qualifiers 

source 1..21 

mol type = other DNA 

note = pLV-EFla-MinE-F6E-EGFP-IRES-Blast; Baseline Circuit 

primer to SEQ ID 15 at 6565..6585 /label="EFla-F"” 

organism = synthetic construct 

SEQUENCE: 12 

teaagectca gacagtggtt c 21 

SEQ ID NO: 13 moltype = DNA length = 73 

FEATURE Location/Qualifiers 

source 1..73 

mol_type = other DNA 

note = pLV-EFla-MinE-F6E-EGFP-IRES-Blast; Baseline Circuit 

primer to SEQ ID 15 at 6593. .6665 /label="MinE_F6E" 

organism = synthetic construct 

SEQUENCE: 13 

ttttcttcca tttcaggtgt cgtgaggate cgecaccatg geccttcttg acgagttcct 60
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gtctcgaaaa aag 73 

SEQ ID NO: 14 moltype = DNA length = 21 

FEATURE Location/Qualifiers 

source 1..21 

mol_type = other DNA 

note = pLV-EFla-MinE-F6E-EGFP-IRES-Blast; Baseline Circuit 

primer to SEQ ID 15 at 

complement (7698..7718) /label="pLV-EFla-R"” 

organism = synthetic construct 

SEQUENCE: 14 

tagagggaaa cegttgctag c 21 

SEQ ID NO: 15 moltype = DNA length = 9545 

FEATURE Location/Qualifiers 

source 1..9545 

mol_type = other DNA 

note = pLV-EFla-MinE-F6E-EGFP-IRES-Blast; Baseline Circuit 

organism = unidentified 

CDS 6630. .7646 

protein _id = 16 

translation = MALLDEFLSRKKNTANIAKERLQITIVAERRRSDAEPHYLPQLRKDI 

LEVICKYVQIDPEMVTVQLEQKDGDIS ILELNVTLPEAEELKDSAGSAGSAGTMVSKGE 

ELFTGVVP ILVELDGDVNGHKFSVSGEGEGDATYGKLTLKFICTTGKLPVPWPTLVTTL 

TYGVQCFSRY PDHMKQHDFFKSAMPEGYVQERTIFFKDDGNYKTRAEVKFEGDTLVNRI 

ELKGIDFKEDGNILGHKLEYNYNSHNVYIMADKQKNGIKVNFKIRHNIEDGSVQLADHY 

QOQNTPIGDGPVLLPDNHYLSTQSALSKDPNEKRDHMVLLEFVTAAGI TLGMDELYK 

SEQUENCE: 15 

tggaaggget aattcactcce caacgaagac aagatatcct tgatctgtgg atctaccaca 60 

cacaaggcta cttccctgat tagcagaact acacaccagg gecaggggtc agatatccac 120 

tgacctttgg atggtgctac aagctagtac cagttgagece agataaggta gaagaggcca 180 

ataaaggaga gaacaccage ttgttacace ctgtgagect gcatgggatg gatgacccgg 240 

agagagaagt gttagagtgg aggtttgaca gecgectage atttcatcac gtggeccgag 300 

agetgcatce ggagtacttc aagaactgct gatatcgage ttgctacaag ggactttccg 360 

etggggactt tecagggagg cgtggectgg gcegggactgg ggagtggega gecctcagat 420 

ectgcatata ageagetget ttttgectgt actgggtctce tctggttaga ccagatctga 480 

gectgggage tetctggcta actagggaac ccactgctta agectcaata aagettgect 540 

tgagtgctte aagtagtgtg tgcccgtctg ttgtgtgact ctggtaacta gagatccctc 600 

agaccctttt agtcagtgtg gaaaatctct agcagtagta gttcatgtca tcttattatt 660 

cagtatttat aacttgcaaa gaaatgaata tcagagagtg agaggecttg acattgctag 720 

egtttaccgt cgacctctag ctagagcettg gcgtaatcat ggtcataget gtttcctgtg 780 

tgaaattgtt atccgctcac aattccacac aacatacgag ccggaagcat aaagtgtaaa 840 

gectggggtg cctaatgagt gagctaactc acattaattg cgttgegcte actgceccget 900 

ttecagtcgg gaaacctgte gtgccagctg cattaatgaa tceggcecaacg cgeggggaga 960 

ggeggtttge gtattgggeg ctcttcceget tectcgetca ctgactcget gegctcggtc 1020 

gtteggctge ggcgageggt atcagctcac tcaaaggcgg taatacggtt atccacagaa 1080 

tcaggggata acgcaggaaa gaacatgtga gcaaaaggee agcaaaagge caggaaccgt 1140 

aaaaaggeeg cgttgetgge gtttttccat aggetccgee cccctgacga gcatcacaaa 1200 

aatcgacgct caagtcagag gtggcgaaac ccgacaggac tataaagata ccaggegttt 1260 

eccectggaa gctecetcgt gegcetctect gttccgacce tgecgcettac cggatacctg 1320 

teegecttte teecttcggg aagegtggeg ctttctcata gcetcacgetg taggtatctc 1380 

agtteggtgt aggtcgttcg ctccaagetg ggctgtgtge acgaaccece cgttcagecce 1440 

gaccgetgceg ccttatccgg taactatcgt cttgagtcca acccggtaag acacgactta 1500 

tegecactgg cagcagecac tggtaacagg attagcagag cgaggtatgt aggeggtgct 1560 

acagagttct tgaagtggtg gcctaactac ggctacacta gaagaacagt atttggtatc 1620 

tgegctctge tgaagecagt taccttcgga aaaagagttg gtagctcttg atccggcaaa 1680 

caaaccaceg ctggtagegg tggttttttt gtttgcaage agcagattac gcgcagaaaa 1740 

aaaggatcte aagaagatce tttgatcttt tetacggggt ctgacgcetca gtggaacgaa 1800 

aactcacgtt aagggatttt ggtcatgaga ttatcaaaaa ggatcttcac ctagatcctt 1860 

ttaaattaaa aatgaagttt taaatcaatc taaagtatat atgagtaaac ttggtctgac 1920 

agttaccaat gcttaatcag tgaggcacct atctcagega tctgtctatt tcegttcatcc 1980 

atagttgect gactccecgt cgtgtagata actacgatac gggagggctt accatctgge 2040 

eccagtgcetg caatgatace gcgagaccca cgctcaccgg ctccagattt atcagcaata 2100 

aaccagcecag cceggaaggge cgagcgcaga agtggtcctg caactttate cgectccatc 2160 

cagtctatta attgttgccg ggaagctaga gtaagtagtt cgccagttaa tagtttgege 2220 

aacgttgttg ccattgctac aggcatcgtg gtgtcacget cgtcgtttgg tatggcttca 2280 

tteagctceg gttcccaacg atcaaggega gttacatgat cccccatgtt gtgcaaaaaa 2340 

geggttagcet ccttcggtce tecgatcgtt gtcagaagta agttggccge agtgttatca 2400 

etcatggtta tggcageact gcataattct cttactgtca tgcecatccgt aagatgettt 2460 

tetgtgactg gtgagtactc aaccaagtca ttctgagaat agtgtatgcg gegaccgagt 2520 

tgctcttgee cggcegtcaat acgggataat accgcegccac atagcagaac tttaaaagtg 2580 

etcatcattg gaaaacgtte ttcggggcga aaactctcaa ggatcttacec gctgttgaga 2640 

tecagttcga tgtaacccac tegtgcacce aactgatctt cagcatcttt tactttcacc 2700 

agegtttctg ggtgagcaaa aacaggaagg caaaatgccg caaaaaaggg aataagggcg 2760 

acacggaaat gttgaatact catactcttec ctttttcaat attattgaag catttatcag 2820 

ggttattgte tcatgagegg atacatattt gaatgtattt agaaaaataa acaaataggg 2880
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gttccgegca catttccccg aaaagtgcca cctgacgtcg acggatcggg agatcaactt 2940 

gtttattgca gcttataatg gttacaaata aagcaatage atcacaaatt tcacaaataa 3000 

agcatttttt tcactgeatt ctagttgtgg tttgtccaaa ctcatcaatg tatcttatca 3060 

tgtctggate aactggataa ctcaagctaa ccaaaatcat cccaaacttc ccaccccata 3120 

ecctattace actgccaatt acctgtggtt tecatttactc taaacctgtg attcctctga 3180 

attattttca ttttaaagaa attgtatttg ttaaatatgt actacaaact tagtagttgg 3240 

aagggctaat tcactcccaa agaagacaag atatccttga tctgtggatc taccacacac 3300 

aaggctactt ccctgattag cagaactaca caccagggcee aggggtcaga tatccactga 3360 

ectttggatg gtgctacaag ctagtaccag ttgagccaga taaggtagaa gaggccaata 3420 

aaggagagaa caccagcettg ttacaccctg tgagectgca tgggatggat gacccggaga 3480 

gagaagtgtt agagtggagg tttgacagee gcectagceatt tcatcacgtg geccgagage 3540 

tgcatccgga gtacttcaag aactgctgat atcgagcttg ctacaaggga ctttccgctg 3600 

gggactttce agggaggegt ggcectgggeg ggactgggga gtggegagee ctcagatcct 3660 

gcatataage agectgcetttt tgectgtact gggtctctct ggttagacca gatctgagcec 3720 

tgggagctct ctggctaact agggaaccca ctgcttaage ctcaataaag cttgccttga 3780 

gtgcttcaag tagtgtgtge cegtctgttg tgtgactctg gtaactagag atccctcaga 3840 

eecttttagt cagtgtggaa aatctctage agtggcegece gaacagggac ttgaaagcega 3900 

aagggaaace agaggagcte tctcgacgca ggactcggcet tgctgaageg cgcacggcaa 3960 

gaggegaggg gceggegactg gtgagtacge caaaaatttt gactagcgga ggctagaagg 4020 

agagagatgg gtgcgagage gtcagtatta agcgggggag aattagatcg cgatgggaaa 4080 

aaattcggtt aaggccaggg ggaaagaaaa aatataaatt aaaacatata gtatgggcaa 4140 

gcagggagct agaacgattce gcagttaate ctggectgtt agaaacatca gaaggctgta 4200 

gacaaatact gggacagcta caaccatcce ttcagacagg atcagaagaa cttagatcat 4260 

tatataatac agtagcaace ctctattgtg tgcatcaaag gatagagata aaagacacca 4320 

aggaagcttt agacaagata gaggaagage aaaacaaaag taagaccacc gcacagcaag 4380 

eggeeggeeg ctgatcttca gacctggagg aggagatatg agggacaatt ggagaagtga 4440 

attatataaa tataaagtag taaaaattga accattagga gtagcaccca ccaaggcaaa 4500 

gagaagagtg gtgcagagag aaaaaagage agtgggaata ggagetttgt tecttgggtt 4560 

ettgggagca gcaggaagca ctatgggcege agegtcaatg acgctgacgg tacaggcecag 4620 

acaattattg tctggtatag tgcagcagca gaacaatttg ctygagggcta ttgaggegca 4680 

acagcatctg ttgcaactca cagtctgggg catcaagcag ctccaggcaa gaatcctgge 4740 

tgtggaaaga tacctaaagg atcaacaget cctggggatt tggggttgct ctggaaaact 4800 

catttgcace actgctgtge cttggaatge tagttggagt aataaatctc tggaacagat 4860 

ttggaatcac acgacctgga tggagtggga cagagaaatt aacaattaca caagcttaat 4920 

acactcctta attgaagaat cgcaaaacca gcaagaaaag aatgaacaag aattattgga 4980 

attagataaa tgggcaagtt tgtggaattg gtttaacata acaaattgge tgtggtatat 5040 

aaaattatte ataatgatag taggaggett ggtaggttta agaatagttt ttgctgtact 5100 

ttctatagtg aatagagtta ggcagggata ttcaccatta tegtttcaga cccacctccce 5160 

aaccccgagg ggacccgaca ggcccgaagg aatagaagaa gaaggtggag agagagacag 5220 

agacagatce attcgattag tgaacggatc tegacggtat cgcctttaaa agaaaagggg 5280 

ggattggggg gtacagtgca ggggaaagaa tagtagacat aatagcaaca gacatacaaa 5340 

ctaaagaatt acaaaaacaa attacaaaaa ttcaaaattt tegggtttat tacagggaca 5400 

gcagagatce agtttatcga tgaggeectt tegtcttcac tegaggtgee cgtcagtggg 5460 

cagagegcac atcgcccaca gtccccgaga agttgggggg aggggtcgge aattgaaccg 5520 

gtgcectagag aaggtggege ggggtaaact gggaaagtga tgtcgtgtac tggctecgece 5580 

tttttcccga gggtggggga gaaccgtata taagtgcagt agtcgecgtg aacgttcttt 5640 

ttegceaacgg gtttgecgee agaacacagg taagtgecegt gtgtggttce cgegggectg 5700 

gectctttac gggttatgge ccttgegtge cttgaattac ttccacctgg ctgcagtacg 5760 

tgattcttga tececgagett cgggttggaa gtgggtggga gagttcgagg ccttgegcett 5820 

aaggagecce ttegectcgt gcttgagttg aggectggee tgggegetgg ggecgecgcg 5880 

tgcgaatctg gtggcacctt cgegectgte tegetgcttt cgataagtct ctagecattt 5940 

aaaatttttg atgacctgcet gegacgettt ttttctggca agatagtctt gtaaatgegg 6000 

gccaagatct gcacactggt atttecggttt ttggggeege gggceggegace ggggececgtg 6060 

egtcccageg cacatgttcg gegaggeggg gectgegage geggecaccg agaatcggac 6120 

gggggtagte tcaagetgge cggectgcete tggtgectgg ectcgegecg ccgtgtatcg 6180 

eccegecetg ggcggcaagg ctggeceggt cggcaccagt tgcgtgagcg gaaagatgge 6240 

egettccegg cectgctgca gggagctcaa aatggaggac geggegetcg ggagageggg 6300 

egggtgagtc acccacacaa aggaaaaggg cctttecgte ctcagecgtce gcttcatgtg 6360 

actccacgga gtaccgggeg ccgtccagge acctcgatta gttctcgage ttttggagta 6420 

egtegtcttt aggttggggg gaggggtttt atgegatgga gtttccccac actgagtggg 6480 

tggagactga agttaggeca gcttggcact tgatgtaatt ctecttggaa tttgececttt 6540 

ttgagtttgg atettggtte attctcaage ctcagacagt ggttcaaagt ttttttcttc 6600 

catttcaggt gtcgtgagga tecgecacca tggececttct tgacgagttc ctgtctcgaa 6660 

aaaagaacac agcgaatatc gcgaaagaac ggttgcaaat tatagtggcg gagagacgac 6720 

gaagegacge ggagectcat taccttccte aattgcgaaa agacatactg gaagtgatct 6780 

gcaagtacgt tcaaattgac cctgagatgg tgaccgtgca acttgaacag aaggatggag 6840 

atataagcat cctggaattg aacgtaaccce ttcccgagge ggaagaactt aaagacagceg 6900 

ceggaagtge tggctctgeg ggtaccatgg tgagcaaggg cgaggagetg ttcaccgggg 6960 

tggtgeccat cctggtcgag ctggacggcg acgtaaacgg ccacaagttec agegtgtccg 7020 

gegagggega gggcgatgee acctacggca agetgacecct gaagttcate tgcaccaccg 7080 

gcaagetgcee cgtgecctgg cccaccctcg tgaccacecct gacctacgge gtgcagtgcet 7140 

tcagecgeta ccccgaccac atgaagcage acgacttctt caagtccgee atgeccgaag 7200 

gctacgtcca ggagcegcace atcttcttca aggacgacgg caactacaag acccgegecg 7260 

aggtgaagtt cgagggegac accctggtga accgcatcga gctgaaggge atcgacttca 7320 

aggaggacgg caacatcctg gggcacaage tggagtacaa ctacaacage cacaacgtct 7380 

atatcatgge cgacaagcag aagaacggca tcaaggtgaa cttcaagatc cgcecacaaca 7440
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tegaggacgg cagegtgcag ctcgecgace actaccagca gaacacccce ateggcgacg 7500 

geccegtgct gctgecegac aaccactace tgagcaccca gtccgecctg agcaaagacc 7560 

ecaacgagaa gcgegatcac atggtcctge tggagttcgt gaccgecgee gggatcactc 7620 

teggcatgga cgagctgtac aagtaagegg ccgctctaga gtcgacggge cgceggtaaca 7680 

attgttaact aacttaagct agcaacggtt tecctctage gggatcaatt ccgeccecce 7740 

eccctaacgt tactggecga agecgcettgg aataaggeceg gtgtgegttt gtctatatgt 7800 

tattttccac catattgcecg tcttttggca atgtgaggge ccggaaacct ggecctgtct 7860 

tettgacgag cattcctagg ggtctttece ctctcgccaa aggaatgcaa ggtctgttga 7920 

atgtcgtgaa ggaageagtt cctctggaag cttcttgaag acaaacaacg tctgtagcega 7980 

ecectttgcag gcageggaac cccccacctg gcgacaggtg cctctgcggc caaaagecac 8040 

gtgtataaga tacacctgca aaggceggcac aaccccagtg ccacgttgtg agttggatag 8100 

ttgtggaaag agtcaaatgg ctctcctcaa gegtattcaa caaggggctg aaggatgecc 8160 

agaaggtace ccattgtatg ggatctgate tggggectcg gtgcacatge tttacatgtg 8220 

tttagtcgag gttaaaaaaa cgtctaggee ccccgaacca cggggacgtg gttttccttt 8280 

gaaaaacacg ataataccat ggtcatgaaa acatttaaca tttctcaaca agatctagaa 8340 

ttagtagaag tagcegacaga gaagattaca atgctttatg aggataataa acatcatgtg 8400 

ggageggcaa ttcgtacgaa aacaggagaa atcatttcgg cagtacatat tgaagegtat 8460 

ataggacgag taactgtttg tgcagaagee attgcgattg gtagtgcagt ttcgaatgga 8520 

caaaaggatt ttgacacgat tgtagcetgtt agacaccctt attctgacga agtagataga 8580 

agtattcgag tggtaagtce ttgtggtatg tgtagggagt tgatttcaga ctatgcacca 8640 

gattgttttg tgttaataga aatgaatgge aagttagtca aaactacgat tgaagaactc 8700 

attccactca aatatacccg aaattaacce gggcggggeg cgtctggaac aatcaacctc 8760 

tggattacaa aatttgtgaa agattgactg gtattcttaa ctatgttgct ccttttacge 8820 

tatgtggata cgctgettta atgectttgt atcatgctat tgcttccecgt atggctttca 8880 

ttttctccte cttgtataaa tectggttge tgtctcttta tgaggagttg tggeccgttg 8940 

tceaggcaacg tggegtggtg tgcactgtgt ttgctgacge aacccccact ggttggggca 9000 

ttgccaccac ctgtcagete ctttccggga ctttegettt cceccectecect attgecacgg 9060 

eggaactcat cgecgectge cttgecceget gcetggacagg ggctcggetg ttgggcactg 9120 

acaattcecgt ggtgttgtcg gggaagetga cgtcctttce atggctgetce gectgtgttg 9180 

ecacctggat tectgcgeggg acgtccttct gctacgtcce ttceggecectc aatccagegg 9240 

accttcctte cegeggectg ctgecggete tgceggectct tecegegtctt cgecttcgee 9300 

etcagacgag teggatctce ctttgggecg cctccccgee tggaattaat tctgcagtcg 9360 

agacctagaa aaacatggag caatcacaag tagcaataca gcagctacca atgctgattg 9420 

tgectggcta gaagcacaag aggaggagga ggtgggtttt ccagtcacac ctcaggtacc 9480 

tttaagacca atgacttaca aggcagctgt agatcttage cactttttaa aagaaaagag 9540 

gggac 9545 

SEQ ID NO: 16 moltype = AA length = 338 

FEATURE Location/Qualifiers 

source 1. .338 

mol_type = protein 

note = pLV-EFla-MinE-F6E-EGFP-IRES-Blast; Baseline Circuit 

CDS 

organism = unidentified 

SEQUENCE: 16 

MALLDEFLSR KKNTANIAKE RLQIIVAERR RSDAEPHYLP QLRKDILEVI CKYVQIDPEM 60 

VTVQLEQKDG DISILELNVT LPEAEELKDS AGSAGSAGTM VSKGEELFTG VVPILVELDG 120 

DVNGHKFSVS GEGEGDATYG KLTLKFICTT GKLPVPWPTL VTTLTYGVQC FSRYPDHMKQ 180 

HDFFKSAMPE GYVQERTIFF KDDGNYKTRA EVKFEGDTLV NRIELKGIDF KEDGNILGHK 240 

LEYNYNSHNV YIMADKQKNG IKVNFKIRHN IEDGSVQLAD HYQQNTPIGD GPVLLPDNHY 300 

LSTQSALSKD PNEKRDHMVL LEFVTAAGIT LGMDELYK 338 

SEQ ID NO: 17 moltype = DNA length = 21 

FEATURE Location/Qualifiers 

source 1..21 

mol_type = other DNA 

note = pLV-EFla-MinE-GFP-P2A-mCherry-MinD-IRES-Puro; 

Baseline Circuit; primer to SEQ ID 23 at 3328..3348; EFla-F 

organism = synthetic construct 

SEQUENCE: 17 

teaagectca gacagtggtt c 21 

SEQ ID NO: 18 moltype = DNA length = 49 

FEATURE Location/Qualifiers 

source 1..49 

mol_type = other DNA 

note = pLV-EFla-MinE-GFP-P2A-mCherry-MinD-IRES-Puro; 

Baseline Circuit; primer to SEQ ID 23 at 3356..3404; 

MinE-clip F 

organism = synthetic construct 

SEQUENCE: 18 

ttttcttcca tttcaggtgt cgtgaggate egecaccatg geecttctt 49 

SEQ ID NO: 19 moltype = DNA length = 81 

FEATURE Location/Qualifiers 

source 1..81
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mol_type = other DNA 

note = pLV-EFla-MinE-GFP-P2A-mCherry-MinD-IRES-Puro; 

Baseline Circuit; primer to SEQ ID 23 at 

complement (4389..4469); MinE-GFP-P2A R 

organism = synthetic construct 

SEQUENCE: 19 

gggacegggg ttttcttcca cgtegectge ttgctttaac agagagaagt tegtggeget 60 

agecttgtac agetcgtcca t 81 

SEQ ID NO: 20 moltype = DNA length = 81 

FEATURE Location/Qualifiers 

source 1..81 

mol_type = other DNA 

note = pLV-EFla-MinE-GFP-P2A-mCherry-MinD-IRES-Puro; 

Baseline Circuit; primer to SEQ ID 23 at 4438..4487; 

P2A-mCherry-MinD F 

organism = synthetic construct 

SEQUENCE: 20 

gggacegggg ttttcttcca cgtegectge ttgctttaac agagagaagt tegtggeget 60 

agecttgtac agetcgtcca t 81 

SEQ ID NO: 21 moltype = DNA length = 49 

FEATURE Location/Qualifiers 

source 1..49 

mol_type = other DNA 

note = pLV-EFla-MinE-GFP-P2A-mCherry-MinD-IRES-Puro; 

Baseline Circuit; primer to SEQ ID 23 at 

complement (6006..6054); snap-MinD R 

organism = synthetic construct 

SEQUENCE: 21 

tacegeggce cgtcgactct agageggecg cttatcccce gaacagecg 49 

SEQ ID NO: 22 moltype = DNA length = 21 

FEATURE Location/Qualifiers 

source 1..21 

mol_type = other DNA 

note = pLV-EFla-MinE-GFP-P2A-mCherry-MinD-IRES-Puro; 

Baseline Circuit; primer to SEQ ID 23 at 

complement (6075..6095); pLV-EFla-R 

organism = synthetic construct 

SEQUENCE: 22 

tagagggaaa cegttgctag c 21 

SEQ ID NO: 23 moltype = DNA length = 11330 

FEATURE Location/Qualifiers 

source 1. .11330 

mol_type = other DNA 

organism = unidentified 

CDS 3393. .6023 

protein _id = 24 

translation = MALLDFFLSRKKNTANIAKERLQIIVAERRRSDAEPHYLPQLRKDI 

LEVICKYVQIDPEMVTVQLEQKDGDIS ILELNVTLPEAEELKDSAGSAGSAGTMVSKGE 

ELFTGVVP ILVELDGDVNGHKFSVSGEGEGDATYGKLTLKFICTTGKLPVPWPTLVTTL 

TYGVQCFSRY PDHMKQHDFFKSAMPEGYVQERTIFFKDDGNYKTRAEVKFEGDTLVNRI 

ELKGIDFKEDGNILGHKLEYNYNSHNVYIMADKQKNGIKVNFKIRHNIEDGSVQLADHY 

QOQNTPIGDGPVLLPDNHYLSTQSALSKDPNEKRDHMVLLEFVTAAGI TLGMDELYKASA 

TNFSLLKQAGDVEENPGPMVS KGEEDNMAI IKEFMRFKVHMEGSVNGHEFEI EGEGEGR 

PYEGTOQTAKLKVTKGGPLPFAWDILSPQFMYGSKAYVKHPADI PDYLKLSFPEGFKWER 

VMNFEDGGVVTVTQODSSLODGEF IYKVKLRGTNFPSDGPVMQKKTMGWEAS SERMY PED 

GALKGE I KQRLKLKDGGHYDAEVKTTYKAKKPVQLPGAYNVNIKLDITSHNEDYTIVEQ 

YERAEGRHSTGGMDELY KDSAGSAGSAGTMARITIVVTSGKGGVGKTTSSAAIATGLAQK 

GKKTVVIDFDIGLRNLDLIMGCERRVVYDFVNVIQGDATLNQALI KDKRTENLYILPAS 

QTRDKDALTREGVAKVLDDLKAMDFEF IVCDS PAGI ETGALMALYFADEAI ITTNPEVS 

SVRDSDRILGILASKSRRAENGEEP I KEHLLLTRYNPGRVSRGDMLSMEDVLEILRIKL 

VGVI PEDQSVLRASNQGEPVI LD INADAGKAYADTVERLLGEERPFRFIEEEKKGFLKR 

LFGG 

SEQUENCE: 23 

tggaagggct aattcactce caaagaagac aagatatcct tgatctgtgg atctaccaca 60 

cacaaggcta cttccctgat tagcagaact acacaccagg gecaggggte agatatccac 120 

tgacctttgg atggtgctac aagctagtac cagttgagec agataaggta gaagaggceca 180 

ataaaggaga gaacaccage ttgttacace ctgtgagect geatgggatg gatgacccgg 240 

agagagaagt gttagagtgg aggtttgaca gecgectage atttcatcac gtggeccgag 300 

agctgcatce ggagtactte aagaactgct gatatcgage ttgctacaag ggactttccg 360 

cetggggactt tecagggagg cegtggectgg gegggactgg ggagtggega gecctcagat 420 

cetgcatata agcagetget ttttgcctgt actgggtctce tetggttaga ccagatctga 480 

gectgggage tctctggcta actagggaac ccactgctta agectcaata aagettgect 540
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tgagtgctte aagtagtgtg tgcccgtctg ttgtgtgact ctggtaacta gagatccctc 600 

agaccctttt agtcagtgtg gaaaatctct agcagtggeg cccgaacagg gacttgaaag 660 

egaaagggaa accagaggag ctctctcgac gcaggactcg gcettgctgaa gegegcacgg 720 

caagaggega ggggcggega ctggtgagta cgccaaaaat tttgactage ggaggctaga 780 

aggagagaga tgggtgcgag agegtcagta ttaagegggg gagaattaga tegegatggg 840 

aaaaaattcg gttaaggcca gggggaaaga aaaaatataa attaaaacat atagtatggg 900 

caagcaggga gctagaacga ttcgcagtta atcctggect gttagaaaca tcagaaggct 960 

gtagacaaat actgggacag ctacaaccat cccttcagac aggatcagaa gaacttagat 1020 

cattatataa tacagtagca accctctatt gtgtgcatca aaggatagag ataaaagaca 1080 

ecaaggaage tttagacaag atagaggaag agcaaaacaa aagtaagace accgcacage 1140 

aageggcecgg cegcetgatct tcagacctgg aggaggagat atgagggaca attggagaag 1200 

tgaattatat aaatataaag tagtaaaaat tgaaccatta ggagtageac ccaccaagge 1260 

aaagagaaga gtggtgcaga gagaaaaaag agcagtggga ataggagett tgttccttgg 1320 

gttcttggga gcagcaggaa gcactatggg cgcagegtca atgacgctga cggtacagge 1380 

cagacaatta ttgtctggta tagtgcagca gcagaacaat ttgctgaggg ctattgagge 1440 

gcaacagcat ctgttgcaac tcacagtctg gggcatcaag cagctccagg caagaatect 1500 

ggctgtggaa agatacctaa aggatcaaca gctectgggg atttggggtt gctctggaaa 1560 

actcatttge accactgctg tgcecttggaa tgctagttgg agtaataaat ctctggaaca 1620 

gatttggaat cacacgacct ggatggagtg ggacagagaa attaacaatt acacaagctt 1680 

aatacactce ttaattgaag aatcgcaaaa ccagcaagaa aagaatgaac aagaattatt 1740 

ggaattagat aaatgggcaa gtttgtggaa ttggtttaac ataacaaatt ggctgtggta 1800 

tataaaatta ttcataatga tagtaggagg cttggtaggt ttaagaatag tttttgcetgt 1860 

actttctata gtgaatagag ttaggcaggg atattcacca ttatcgtttc agacccacct 1920 

eccaaccecg aggggacccg acaggcccga aggaatagaa gaagaaggtg gagagagaga 1980 

cagagacaga tccattcgat tagtgaacgg atctcgacgg tatcgcecttt aaaagaaaag 2040 

gggggattgg ggggtacagt gcaggggaaa gaatagtaga cataatagca acagacatac 2100 

aaactaaaga attacaaaaa caaattacaa aaattcaaaa ttttcgggtt tattacaggg 2160 

acagcagaga tccagtttat cgatgaggee ctttcgtctt cactcgaggt geccgtcagt 2220 

gggeagageg cacatcgece acagtccccg agaagttggg gggaggggtc ggcaattgaa 2280 

ceggtgcecta gagaaggtgg cgcggggtaa actgggaaag tgatgtcgtg tactggcetcc 2340 

gectttttce cgagggtggg ggagaaccgt atataagtge agtagtcgee gtgaacgttc 2400 

tttttcgcaa cgggtttgee gcecagaacac aggtaagtge cgtgtgtggt teccgcggge 2460 

etggectctt tacgggttat ggececttgeg tgccttgaat tacttccace tggctgcagt 2520 

acgtgattct tgatcccgag cttcgggttg gaagtgggtg ggagagttcg aggecttgcg 2580 

ettaaggage cecttegect cgtgcttgag ttgaggectg gectgggege tggggecgcee 2640 

gegtgcegaat ctggtggceac cttcgegect gtctcgetge tttcgataag tetctageca 2700 

tttaaaattt ttgatgacct gctgcegacge tttttttctg gcaagatagt cttgtaaatg 2760 

egggccaaga tctgcacact ggtatttcgg tttttgggge cgcgggegge gacggggece 2820 

gtgegtccca gegcacatgt teggegagge ggggectgeg agegeggceca ccgagaatcg 2880 

gacgggggta gtctcaaget ggccggectg ctctggtgee tggectcgeg cegecgtgta 2940 

tegeccegee ctgggeggca aggcetggece ggtcggcace agttgcgtga gceggaaagat 3000 

ggeegettce cggeectget gcagggagct caaaatggag gacgeggege tegggagage 3060 

gggcgggtga gtcacccaca caaaggaaaa gggectttce gtcctcagee gtcgettcat 3120 

gtgactccac ggagtaccgg gegecgtcca ggcacctcga ttagttctcg agcttttgga 3180 

gtacgtcgte tttaggttgg ggggaggggt tttatgegat ggagtttcce cacactgagt 3240 

gggtggagac tgaagttagg ccagettgge acttgatgta attcteccttg gaatttgecce 3300 

tttttgagtt tggatcttgg ttcattctca agectcagac agtggttcaa agtttttttc 3360 

ttecatttca ggtgtcgtga ggatccgeca ccatggeect tecttgactte ttectgtctc 3420 

gaaaaaagaa cacagcgaat atcgcgaaag aacggttgca aattatagtg gceggagagac 3480 

gacgaagcga cgcggagect cattacctte ctcaattgcg aaaagacata ctggaagtga 3540 

tcetgcaagta cgttcaaatt gaccctgaga tggtgaccgt gcaacttgaa cagaaggatg 3600 

gagatataag catcctggaa ttgaacgtaa cccttcccga ggcggaagaa cttaaagaca 3660 

gegecggaag tgctggcetct gegggtacca tggtgagcaa gggcgaggag ctgttcaccg 3720 

gggtggtgee catcctggtc gagctggacg gcgacgtaaa cggccacaag ttcagegtgt 3780 

ceggegaggg cgagggegat gccacctacg gcaagctgac cctgaagttc atctgcacca 3840 

ceggcaaget gecegtgece tggcccacce tegtgaccac cctgacctac ggcegtgcagt 3900 

gcttcagecg ctaccccgac cacatgaage agcacgactt cttcaagtce gecatgeccg 3960 

aaggctacgt ccaggagege accatcttct tcaaggacga cggcaactac aagacccgeg 4020 

cegaggtgaa gttcgaggge gacaccctgg tgaaccgcat cgagctgaag ggcatcgact 4080 

tcaaggagga cggcaacate ctggggcaca agctggagta caactacaac agecacaacg 4140 

tctatatcat ggccgacaag cagaagaacg gcatcaaggt gaacttcaag atccgccaca 4200 

acatcgagga cggcagegtg cagetcgecg accactacca gcagaacace cccatcggcg 4260 

acggceccegt gctgctgcce gacaaccact acctgagcac ccagtccgee ctgagcaaag 4320 

accccaacga gaagcegegat cacatggtce tgctggagtt cgtgaccgee gecgggatca 4380 

etctecggcat ggacgagctg tacaaggeta gegecacgaa cttctctctg ttaaagcaag 4440 

caggcegacgt ggaagaaaac cccggtccca tggtgagcaa gggcgaggag gataacatgg 4500 

eccatcatcaa ggagttcatg cgcttcaagg tgcacatgga gggctccgtg aacggcecacg 4560 

agttcgagat cgagggcgag ggcgagggee gecectacga gggcacccag accgecaage 4620 

tgaaggtgac caagggtgge ccectgeect tegectggga catectgtce cctcagttca 4680 

tgtacggcete caaggectac gtgaageace cegecgacat ccccgactac ttgaagetgt 4740 

ecttccccga gggcttcaag tgggagegeg tgatgaactt cgaggacgge ggegtggtga 4800 

cegtgaccca ggactcctce ctgcaggacg gegagttcat ctacaaggtg aagctgegcg 4860 

gceaccaactt ccectcegac ggccccegtaa tgcagaagaa gaccatggge tgggaggect 4920 

ectccgageg gatgtaccce gaggacggeg ccctgaaggg cgagatcaag cagaggctga 4980 

agetgaagga cggceggecac tacgacgctg aggtcaagac cacctacaag gccaagaage 5040 

cegtgcaget gecceggcegcee tacaacgtca acatcaagtt ggacatcace teccacaacg 5100
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aggactacac catcgtggaa cagtacgaac gcgecgaggg ccegecactce accggceggca 5160 

tggacgaget gtacaaggac agegecggaa gtgctggcte tgcgggtace atggeccegca 5220 

taatagttgt gacttcaggt aagggcggag ttggaaaaac cacatccage gcagccatag 5280 

etaccggect cgcacagaaa ggcaagaaaa ctgtggtcat agattttgat attgggctca 5340 

ggaacctgga cctgataatg ggctgegaac ggegegttgt ctacgatttt gtcaatgtca 5400 

tecaaggcga cgcgactctt aatcaggcac ttataaaaga taaacgaacc gaaaacttgt 5460 

atattcttce tgectcacaa acgcgggaca aagacgcget caccagggag ggtgtcgcaa 5520 

aagttttgga tgacttgaaa gcgatggact ttgagttcat agtttgtgac tcteccgecg 5580 

gtatagagac aggggcactt atggcactgt acttcgcaga tgaagecata atcacaacta 5640 

atccggaggt gtctagtgtg cgagattcag accgaatact ggggatactc gcecagcaaat 5700 

cacggaggge agaaaacggg gaggagccaa ttaaggagea tctcctgctt acccgatata 5760 

acccecggtcg agtatctcgg ggagatatge tttcaatgga agatgtecctc gagattctga 5820 

ggataaaact ggtaggegtt atcccggaag accagtccgt cctccgcgca tctaatcagg 5880 

gggagectgt catacttgac ataaatgcgg atgctgggaa agcttatgee gatacggtag 5940 

aacggctcct cggggaagaa cggeccttce gcttcataga ggaggaaaag aagggattcc 6000 

ttaaacgget gttcggggga taageggecg ctctagagtc gacgggecge ggtaacaatt 6060 

gttaactaac ttaagctage aacggtttce ctctageggg atcaattccg ceccecccce 6120 

ectaacgttac tggcecgaage cgcttggaat aaggecggtg tgcgtttgtc tatatgttat 6180 

tttccaccat attgccgtct tttggcaatg tgagggeccg gaaacctgge cctgtcttct 6240 

tgacgageat tectaggggt ctttcccctc tegcecaaagg aatgcaaggt ctgttgaatg 6300 

tegtgaagga agcagttcct ctggaagett cttgaagaca aacaacgtct gtagcgaccc 6360 

tttgcaggca geggaaccce ccacctggeg acaggtgect ctgcggcecaa aagecacgtg 6420 

tataagatac acctgcaaag gcggcacaac cccagtgceca cgttgtgagt tggatagttg 6480 

tggaaagagt caaatggcte tcectcaageg tattcaacaa ggggctgaag gatgeccaga 6540 

aggtacccca ttgtatggga tctgatctgg ggcectcggtg cacatgettt acatgtgttt 6600 

agtcgaggtt aaaaaaacgt ctaggececce cgaaccacgg ggacgtggtt ttcctttgaa 6660 

aaacacgata ataccatgac cgagtacaag cccacggtge gectcgecac cegegacgac 6720 

gtececaggg ccegtacgeac cctcgeegee gegttcgecg actaccccge cacgegecac 6780 

acegtcgate cggaccgcca catcgagcegg gtcaccgage tgcaagaact cttcctcacg 6840 

egegteggge tegacatcgg caaggtgtgg gtcgeggacg acggegecge ggtggeggtc 6900 

tggaccacge cggagagegt cgaagegggg geggtgttcg ccgagatcgg cccgegcatg 6960 

geegagttga geggttccecg gctggecgeg cagcaacaga tggaaggect cctggegecg 7020 

caccggccca aggagecege gtggttcctg gecacegtcg gegtctcgee cgaccaccag 7080 

ggcaagggte tgggcagege cgtegtgcete cceggagtgg aggeggecga gegegecggg 7140 

gtgcecegect tectggagac ctccgegece cgcaacctce ccttctacga geggetcgge 7200 

ttcacegtca cegecgacgt cgaggtgece gaaggaccge gcacctggtg catgacccge 7260 

aageceggtg cctgaccegg geggggegeg tctggaacaa tcaacctctg gattacaaaa 7320 

tttgtgaaag attgactggt attcttaact atgttgctce ttttacgcta tgtggatacg 7380 

etgetttaat gectttgtat catgctattg cttcccgtat ggctttcatt ttetcctcct 7440 

tgtataaate ctggttgctg tctctttatg aggagttgtg geccgttgtc aggcaacgtg 7500 

gegtggtgtg cactgtgttt gctgacgcaa cccccactgg ttggggcatt gecaccacct 7560 

gtcagetcct ttecgggact ttcegetttce ccctccctat tgccacggeg gaactcatcg 7620 

cegectgect tgeccgetge tggacagggg ctcggetgtt gggcactgac aattccgtgg 7680 

tgttgtcggg gaagcetgacg tectttccat ggctgcetcge ctgtgttgce acctggattc 7740 

tgegegggac gtecttctge tacgtccctt cggecctcaa tecageggac cttecttccce 7800 

geggectget gecggetctg ceggectctte cgegtcttcg eccttcgecct cagacgagtc 7860 

ggatcteccct ttgggecgee tecccegectg gaattaatte tgcagtcgag acctagaaaa 7920 

acatggagca atcacaagta gcaatacage agctaccaat gctgattgtg cctggctaga 7980 

agcacaagag gaggaggagg tgggttttcc agtcacacct caggtacctt taagaccaat 8040 

gacttacaag gcagctgtag atcttagcca ctttttaaaa gaaaagaggg gactggaagg 8100 

gctaattcac tcccaacgaa gacaagatat ccttgatctg tggatctace acacacaagg 8160 

etacttcecct gattagcaga actacacacc agggccaggg gtcagatatc cactgacctt 8220 

tggatggtge tacaagctag taccagttga gccagataag gtagaagagg ccaataaagg 8280 

agagaacace agcttgttac accctgtgag cctgcatggg atggatgacce cggagagaga 8340 

agtgttagag tggaggtttg acagecgect agcatttcat cacgtggece gagagctgca 8400 

tecggagtac ttcaagaact gctgatatcg agcttgctac aagggacttt ccgctgggga 8460 

etttccaggg aggegtggee tgggcegggac tggggagtgg cgagecctca gatcctgcat 8520 

ataagcaget gectttttgcee tgtactgggt ctctctggtt agaccagatec tgagectggg 8580 

agctctctgg ctaactaggg aacccactgc ttaagectca ataaagettg ccttgagtge 8640 

ttcaagtagt gtgtgeeccgt ctgttgtgtg actctggtaa ctagagatce ctcagaccct 8700 

tttagtcagt gtggaaaate tctagcagta gtagttcatg tcatcttatt attcagtatt 8760 

tataacttge aaagaaatga atatcagaga gtgagaggee ttgacattge tagegtttac 8820 

egtcgaccte tagctagage ttggcgtaat catggtcata gcetgtttect gtgtgaaatt 8880 

gttatccgct cacaattcca cacaacatac gagcecggaag cataaagtgt aaagectggg 8940 

gtgcctaatg agtgagctaa ctcacattaa ttgegttgceg ctcactgece getttccagt 9000 

egggaaacct gtcgtgcecag ctgcattaat gaatcggeca acgcegegggg agaggceggtt 9060 

tgegtattgg gegetecttce gettcctcge teactgacte getgegetcg gtcgttcgge 9120 

tgeggcgage ggtatcagct cactcaaagg cggtaatacg gttatccaca gaatcagggg 9180 

ataacgcagg aaagaacatg tgagcaaaag gccagcaaaa ggccaggaac cgtaaaaagg 9240 

cegegttget ggcegttttte cataggcetcce geccccctga cgagcatcac aaaaatcgac 9300 

gctcaagtca gaggtggcga aacccgacag gactataaag ataccaggecg tttccccctg 9360 

gaagcetccct cgtgegetct cctgttccga cectgecgcet taccggatac ctgtecgect 9420 

ttetcecctte gggaagegtg gegetttctce atagetcacg ctgtaggtat ctcagttcgg 9480 

tgtaggtcgt tegcetccaag ctgggctgtg tgcacgaace cccegttcag cccgaccgcet 9540 

gegecttate cggtaactat cgtcttgagt ccaacccggt aagacacgac ttatcgecac 9600 

tggcagcage cactggtaac aggattagca gagcgaggta tgtaggeggt gctacagagt 9660
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tettgaagtg gtggcctaac tacggctaca ctagaagaac agtatttggt atctgcgctc 9720 

tgctgaagee agttaccttc ggaaaaagag ttggtagcte ttgatccgge aaacaaacca 9780 

cegetggtag cggtggtttt tttgtttgca agcagcagat tacgcgcaga aaaaaaggat 9840 

etcaagaaga tectttgate ttttctacgg ggtctgacge tcagtggaac gaaaactcac 9900 

gttaagggat tttggtcatg agattatcaa aaaggatctt cacctagate cttttaaatt 9960 

aaaaatgaag ttttaaatca atctaaagta tatatgagta aacttggtct gacagttacc 10020 

aatgcttaat cagtgaggca cctatctcag cgatctgtct atttcgttca tccatagttg 10080 

ectgactcce cgtcgtgtag ataactacga tacgggaggg cttaccatct ggecccagtg 10140 

etgcaatgat accgcgagac ccacgctcac cggctccaga tttatcagca ataaaccage 10200 

cagecggaag ggccgagcge agaagtggtce ctgcaacttt atecgectce atccagtcta 10260 

ttaattgttg ccgggaagct agagtaagta gttcgccagt taatagtttg cgcaacgttg 10320 

ttgccattge tacaggeate gtggtgtcac getcgtcgtt tggtatgget tcattcaget 10380 

ceggttccca acgatcaagg cgagttacat gatcccccat gttgtgcaaa aaagcggtta 10440 

gctecttcgg tecteccgate gttgtcagaa gtaagttgge cgcagtgtta tcactcatgg 10500 

ttatggcage actgcataat tctcttactg tcatgecate cgtaagatge ttttctgtga 10560 

etggtgagta ctcaaccaag tcattctgag aatagtgtat geggcgaccg agttgcetctt 10620 

gceccgg¢egte aatacgggat aataccgcge cacatagcag aactttaaaa gtgctcatca 10680 

ttggaaaacg ttcttcgggg cgaaaactct caaggatctt accgctgttg agatccagtt 10740 

egatgtaace cactcgtgca cccaactgat cttcageate ttttactttce accagegttt 10800 

etgggtgage aaaaacagga aggcaaaatg ccgcaaaaaa gggaataagg gcgacacgga 10860 

aatgttgaat actcatacte ttectttttc aatattattg aagcatttat cagggttatt 10920 

gtctcatgag cggatacata tttgaatgta tttagaaaaa taaacaaata ggggtteccge 10980 

gcacatttce ccgaaaagtg ccacctgacg tcgacggate gggagatcaa cttgtttatt 11040 

gcagcttata atggttacaa ataaagcaat agcatcacaa atttcacaaa taaageattt 11100 

ttttcactge attctagttg tggtttgtcc aaactcatca atgtatctta tcatgtctgg 11160 

atcaactgga taactcaage taaccaaaat catcccaaac tteccacece ataccctatt 11220 

accactgcca attacctgtg gtttcattta ctctaaacct gtgattectc tgaattattt 11280 

teattttaaa gaaattgtat ttgttaaata tgtactacaa acttagtagt 11330 

SEQ ID NO: 24 moltype = AA length = 876 

FEATURE Location/Qualifiers 

source 1..876 

mol_type = protein 

note = pLV-EFla-MinE-GFP-P2A-mCherry-MinD-IRES-Puro; 

Baseline Circuit; CDS 

organism = unidentified 

SEQUENCE: 24 

MALLDFFLSR KKNTANIAKE RLQIIVAERR RSDAEPHYLP QLRKDILEVI CKYVQIDPEM 60 

VTVQLEQKDG DISILELNVT LPEAEELKDS AGSAGSAGTM VSKGEELFTG VVPILVELDG 120 

DVNGHKFSVS GEGEGDATYG KLTLKFICTT GKLPVPWPTL VTTLTYGVQC FSRYPDHMKQ 180 

HDFFKSAMPE GYVQERTIFF KDDGNYKTRA EVKFEGDTLV NRIELKGIDF KEDGNILGHK 240 

LEYNYNSHNV YIMADKQKNG IKVNFKIRHN IEDGSVQLAD HYQQNTPIGD GPVLLPDNHY 300 

LSTQSALSKD PNEKRDHMVL LEFVTAAGIT LGMDELYKAS ATNFSLLKQA GDVEENPGPM 360 

VSKGEEDNMA IIKEFMRFKV HMEGSVNGHE FEIEGEGEGR PYEGTQTAKL KVTKGGPLPF 420 

AWDILSPQFM YGSKAYVKHP ADIPDYLKLS FPEGFKWERV MNFEDGGVVT VTQDSSLQDG 480 

EFIYKVKLRG TNFPSDGPVM QKKTMGWEAS SERMYPEDGA LKGEIKQRLK LKDGGHYDAE 540 

VKTTYKAKKP VQLPGAYNVN IKLDITSHNE DYTIVEQYER AEGRHSTGGM DELYKDSAGS 600 

AGSAGTMARI IVVTSGKGGV GKTTSSAATA TGLAQKGKKT VVIDFDIGLR NLDLIMGCER 660 

RVVYDFVNVI QGDATLNQAL IKDKRTENLY ILPASQTRDK DALTREGVAK VLDDLKAMDF 720 

EFIVCDSPAG IETGALMALY FADEATITTN PEVSSVRDSD RILGILASKS RRAENGEEPI 780 

KEHLLLTRYN PGRVSRGDML SMEDVLEILR IKLVGVIPED QSVLRASNQG EPVILDINAD 840 

AGKAYADTVE RLLGEERPFR FIEEEKKGFL KRLFGG 876 

SEQ ID NO: 25 moltype = DNA length = 21 

FEATURE Location/Qualifiers 

source 1..21 

mol_type = other DNA 

note = pLV-EFla-MinE-L4E-EGFP-IRES-Blast; Baseline Circuit; 

primer at 6565..6585; EFla-F 

organism = synthetic construct 

SEQUENCE: 25 

teaagectca gacagtggtt c 21 

SEQ ID NO: 26 moltype = DNA length = 67 

FEATURE Location/Qualifiers 

source 1. .67 

mol_type = other DNA 

note = pLV-EFla-MinE-L4E-EGFP-IRES-Blast; Baseline Circuit; 

primer at 6593..6659; MinE L4E 

organism = synthetic construct 

SEQUENCE: 26 

ttttcttcca tttcaggtgt cgtgaggatc cgccaccatg geecttgagg acttcttcct 60 

gtctcga 67 

SEQ ID NO: 27 moltype = DNA length = 21 

FEATURE Location/Qualifiers
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source 1..21 

mol_type = other DNA 

note = pLV-EFla-MinE-L4E-EGFP-IRES-Blast; Baseline Circuit; 

primer at complement (7698..7718); pLV-EFla-R 

organism = synthetic construct 

SEQUENCE: 27 

tagagggaaa cegttgctag c 21 

SEQ ID NO: 28 moltype = DNA length = 9545 

FEATURE Location/Qualifiers 

source 1..9545 

mol_type = other DNA 

note = pLV-EFla-MinE-L4E-EGFP-IRES-Blast; Baseline Circuit 

organism = unidentified 

CDS 6630. .7646 

note = pLV-EFla-MinE-L4E-EGFP-IRES-Blast; Baseline Circuit 

CDS 

protein _id = 29 

translation = MALEDFFLSRKKNTANIAKERLQITIVAERRRSDAEPHYLPQLRKDI 

LEVICKYVQIDPEMVTVQLEQKDGDIS ILELNVTLPEAEELKDSAGSAGSAGTMVSKGE 

ELFTGVVP ILVELDGDVNGHKFSVSGEGEGDATYGKLTLKFICTTGKLPVPWPTLVTTL 

TYGVQCFSRY PDHMKQHDFFKSAMPEGYVQERTIFFKDDGNYKTRAEVKFEGDTLVNRI 

ELKGIDFKEDGNILGHKLEYNYNSHNVYIMADKQKNGIKVNFKIRHNIEDGSVQLADHY 

QOQNTPIGDGPVLLPDNHYLSTQSALSKDPNEKRDHMVLLEFVTAAGI TLGMDELYK 

SEQUENCE: 28 

tggaaggget aattcactcce caacgaagac aagatatcct tgatctgtgg atctaccaca 60 

cacaaggcta cttccctgat tagcagaact acacaccagg gecaggggtc agatatccac 120 

tgacctttgg atggtgctac aagctagtac cagttgagece agataaggta gaagaggcca 180 

ataaaggaga gaacaccage ttgttacace ctgtgagect gcatgggatg gatgacccgg 240 

agagagaagt gttagagtgg aggtttgaca gecgectage atttcatcac gtggeccgag 300 

agetgcatce ggagtacttc aagaactgct gatatcgage ttgctacaag ggactttccg 360 

etggggactt tecagggagg cgtggectgg gcegggactgg ggagtggega gecctcagat 420 

ectgcatata ageagetget ttttgectgt actgggtctce tctggttaga ccagatctga 480 

gectgggage tetctggcta actagggaac ccactgctta agectcaata aagettgect 540 

tgagtgctte aagtagtgtg tgcccgtctg ttgtgtgact ctggtaacta gagatccctc 600 

agaccctttt agtcagtgtg gaaaatctct agcagtagta gttcatgtca tcttattatt 660 

cagtatttat aacttgcaaa gaaatgaata tcagagagtg agaggecttg acattgctag 720 

egtttaccgt cgacctctag ctagagcettg gcgtaatcat ggtcataget gtttcctgtg 780 

tgaaattgtt atccgctcac aattccacac aacatacgag ccggaagcat aaagtgtaaa 840 

gectggggtg cctaatgagt gagctaactc acattaattg cgttgegcte actgceccget 900 

ttecagtcgg gaaacctgte gtgccagctg cattaatgaa tceggcecaacg cgeggggaga 960 

ggeggtttge gtattgggeg ctcttcceget tectcgetca ctgactcget gegctcggtc 1020 

gtteggctge ggcgageggt atcagctcac tcaaaggcgg taatacggtt atccacagaa 1080 

tcaggggata acgcaggaaa gaacatgtga gcaaaaggee agcaaaagge caggaaccgt 1140 

aaaaaggeeg cgttgetgge gtttttccat aggetccgee cccctgacga gcatcacaaa 1200 

aatcgacgct caagtcagag gtggcgaaac ccgacaggac tataaagata ccaggegttt 1260 

eccectggaa gctecetcgt gegcetctect gttccgacce tgecgcettac cggatacctg 1320 

teegecttte teecttcggg aagegtggeg ctttctcata gcetcacgetg taggtatctc 1380 

agtteggtgt aggtcgttcg ctccaagetg ggctgtgtge acgaaccece cgttcagecce 1440 

gaccgetgceg ccttatccgg taactatcgt cttgagtcca acccggtaag acacgactta 1500 

tegecactgg cagcagecac tggtaacagg attagcagag cgaggtatgt aggeggtgct 1560 

acagagttct tgaagtggtg gcctaactac ggctacacta gaagaacagt atttggtatc 1620 

tgegctctge tgaagecagt taccttcgga aaaagagttg gtagctcttg atccggcaaa 1680 

caaaccaceg ctggtagegg tggttttttt gtttgcaage agcagattac gcgcagaaaa 1740 

aaaggatcte aagaagatce tttgatcttt tetacggggt ctgacgcetca gtggaacgaa 1800 

aactcacgtt aagggatttt ggtcatgaga ttatcaaaaa ggatcttcac ctagatcctt 1860 

ttaaattaaa aatgaagttt taaatcaatc taaagtatat atgagtaaac ttggtctgac 1920 

agttaccaat gcttaatcag tgaggcacct atctcagega tctgtctatt tcegttcatcc 1980 

atagttgect gactccecgt cgtgtagata actacgatac gggagggctt accatctgge 2040 

eccagtgcetg caatgatace gcgagaccca cgctcaccgg ctccagattt atcagcaata 2100 

aaccagcecag cceggaaggge cgagcgcaga agtggtcctg caactttate cgectccatc 2160 

cagtctatta attgttgccg ggaagctaga gtaagtagtt cgccagttaa tagtttgege 2220 

aacgttgttg ccattgctac aggcatcgtg gtgtcacget cgtcgtttgg tatggcttca 2280 

tteagctceg gttcccaacg atcaaggega gttacatgat cccccatgtt gtgcaaaaaa 2340 

geggttagcet ccttcggtce tecgatcgtt gtcagaagta agttggccge agtgttatca 2400 

etcatggtta tggcageact gcataattct cttactgtca tgcecatccgt aagatgettt 2460 

tetgtgactg gtgagtactc aaccaagtca ttctgagaat agtgtatgcg gegaccgagt 2520 

tgctcttgee cggcegtcaat acgggataat accgcegccac atagcagaac tttaaaagtg 2580 

etcatcattg gaaaacgtte ttcggggcga aaactctcaa ggatcttacec gctgttgaga 2640 

tecagttcga tgtaacccac tegtgcacce aactgatctt cagcatcttt tactttcacc 2700 

agegtttctg ggtgagcaaa aacaggaagg caaaatgccg caaaaaaggg aataagggcg 2760 

acacggaaat gttgaatact catactcttec ctttttcaat attattgaag catttatcag 2820 

ggttattgte tcatgagegg atacatattt gaatgtattt agaaaaataa acaaataggg 2880 

gttccgegca catttccccg aaaagtgcca cctgacgtcg acggatcggg agatcaactt 2940 

gtttattgca gcttataatg gttacaaata aagcaatage atcacaaatt tcacaaataa 3000 

agcatttttt tcactgeatt ctagttgtgg tttgtccaaa ctcatcaatg tatcttatca 3060
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tgtctggate aactggataa ctcaagctaa ccaaaatcat cccaaacttc ccaccccata 3120 

ecctattace actgccaatt acctgtggtt tecatttactc taaacctgtg attcctctga 3180 

attattttca ttttaaagaa attgtatttg ttaaatatgt actacaaact tagtagttgg 3240 

aagggctaat tcactcccaa agaagacaag atatccttga tctgtggatc taccacacac 3300 

aaggctactt ccctgattag cagaactaca caccagggcee aggggtcaga tatccactga 3360 

ectttggatg gtgctacaag ctagtaccag ttgagccaga taaggtagaa gaggccaata 3420 

aaggagagaa caccagcettg ttacaccctg tgagectgca tgggatggat gacccggaga 3480 

gagaagtgtt agagtggagg tttgacagee gcectagceatt tcatcacgtg geccgagage 3540 

tgcatccgga gtacttcaag aactgctgat atcgagcttg ctacaaggga ctttccgctg 3600 

gggactttce agggaggegt ggcectgggeg ggactgggga gtggegagee ctcagatcct 3660 

gcatataage agectgcetttt tgectgtact gggtctctct ggttagacca gatctgagcec 3720 

tgggagctct ctggctaact agggaaccca ctgcttaage ctcaataaag cttgccttga 3780 

gtgcttcaag tagtgtgtge cegtctgttg tgtgactctg gtaactagag atccctcaga 3840 

eecttttagt cagtgtggaa aatctctage agtggcegece gaacagggac ttgaaagcega 3900 

aagggaaace agaggagcte tctcgacgca ggactcggcet tgctgaageg cgcacggcaa 3960 

gaggegaggg gceggegactg gtgagtacge caaaaatttt gactagcgga ggctagaagg 4020 

agagagatgg gtgcgagage gtcagtatta agcgggggag aattagatcg cgatgggaaa 4080 

aaattcggtt aaggccaggg ggaaagaaaa aatataaatt aaaacatata gtatgggcaa 4140 

gcagggagct agaacgattce gcagttaate ctggectgtt agaaacatca gaaggctgta 4200 

gacaaatact gggacagcta caaccatcce ttcagacagg atcagaagaa cttagatcat 4260 

tatataatac agtagcaace ctctattgtg tgcatcaaag gatagagata aaagacacca 4320 

aggaagcttt agacaagata gaggaagage aaaacaaaag taagaccacc gcacagcaag 4380 

eggeeggeeg ctgatcttca gacctggagg aggagatatg agggacaatt ggagaagtga 4440 

attatataaa tataaagtag taaaaattga accattagga gtagcaccca ccaaggcaaa 4500 

gagaagagtg gtgcagagag aaaaaagage agtgggaata ggagetttgt tecttgggtt 4560 

ettgggagca gcaggaagca ctatgggcege agegtcaatg acgctgacgg tacaggcecag 4620 

acaattattg tctggtatag tgcagcagca gaacaatttg ctygagggcta ttgaggegca 4680 

acagcatctg ttgcaactca cagtctgggg catcaagcag ctccaggcaa gaatcctgge 4740 

tgtggaaaga tacctaaagg atcaacaget cctggggatt tggggttgct ctggaaaact 4800 

catttgcace actgctgtge cttggaatge tagttggagt aataaatctc tggaacagat 4860 

ttggaatcac acgacctgga tggagtggga cagagaaatt aacaattaca caagcttaat 4920 

acactcctta attgaagaat cgcaaaacca gcaagaaaag aatgaacaag aattattgga 4980 

attagataaa tgggcaagtt tgtggaattg gtttaacata acaaattgge tgtggtatat 5040 

aaaattatte ataatgatag taggaggett ggtaggttta agaatagttt ttgctgtact 5100 

ttctatagtg aatagagtta ggcagggata ttcaccatta tegtttcaga cccacctccce 5160 

aaccccgagg ggacccgaca ggcccgaagg aatagaagaa gaaggtggag agagagacag 5220 

agacagatce attcgattag tgaacggatc tegacggtat cgcctttaaa agaaaagggg 5280 

ggattggggg gtacagtgca ggggaaagaa tagtagacat aatagcaaca gacatacaaa 5340 

ctaaagaatt acaaaaacaa attacaaaaa ttcaaaattt tegggtttat tacagggaca 5400 

gcagagatce agtttatcga tgaggeectt tegtcttcac tegaggtgee cgtcagtggg 5460 

cagagegcac atcgcccaca gtccccgaga agttgggggg aggggtcgge aattgaaccg 5520 

gtgcectagag aaggtggege ggggtaaact gggaaagtga tgtcgtgtac tggctecgece 5580 

tttttcccga gggtggggga gaaccgtata taagtgcagt agtcgecgtg aacgttcttt 5640 

ttegceaacgg gtttgecgee agaacacagg taagtgecegt gtgtggttce cgegggectg 5700 

gectctttac gggttatgge ccttgegtge cttgaattac ttccacctgg ctgcagtacg 5760 

tgattcttga tececgagett cgggttggaa gtgggtggga gagttcgagg ccttgegcett 5820 

aaggagecce ttegectcgt gcttgagttg aggectggee tgggegetgg ggecgecgcg 5880 

tgcgaatctg gtggcacctt cgegectgte tegetgcttt cgataagtct ctagecattt 5940 

aaaatttttg atgacctgcet gegacgettt ttttctggca agatagtctt gtaaatgegg 6000 

gccaagatct gcacactggt atttecggttt ttggggeege gggceggegace ggggececgtg 6060 

egtcccageg cacatgttcg gegaggeggg gectgegage geggecaccg agaatcggac 6120 

gggggtagte tcaagetgge cggectgcete tggtgectgg ectcgegecg ccgtgtatcg 6180 

eccegecetg ggcggcaagg ctggeceggt cggcaccagt tgcgtgagcg gaaagatgge 6240 

egettccegg cectgctgca gggagctcaa aatggaggac geggegetcg ggagageggg 6300 

egggtgagtc acccacacaa aggaaaaggg cctttecgte ctcagecgtce gcttcatgtg 6360 

actccacgga gtaccgggeg ccgtccagge acctcgatta gttctcgage ttttggagta 6420 

egtegtcttt aggttggggg gaggggtttt atgegatgga gtttccccac actgagtggg 6480 

tggagactga agttaggeca gcttggcact tgatgtaatt ctecttggaa tttgececttt 6540 

ttgagtttgg atettggtte attctcaage ctcagacagt ggttcaaagt ttttttcttc 6600 

catttcaggt gtcgtgagga tecgecacca tggeccttga ggacttcttc ctgtctcgaa 6660 

aaaagaacac agcgaatatc gcgaaagaac ggttgcaaat tatagtggcg gagagacgac 6720 

gaagegacge ggagectcat taccttccte aattgcgaaa agacatactg gaagtgatct 6780 

gcaagtacgt tcaaattgac cctgagatgg tgaccgtgca acttgaacag aaggatggag 6840 

atataagcat cctggaattg aacgtaaccce ttcccgagge ggaagaactt aaagacagceg 6900 

ceggaagtge tggctctgeg ggtaccatgg tgagcaaggg cgaggagetg ttcaccgggg 6960 

tggtgeccat cctggtcgag ctggacggcg acgtaaacgg ccacaagttec agegtgtccg 7020 

gegagggega gggcgatgee acctacggca agetgacecct gaagttcate tgcaccaccg 7080 

gcaagetgcee cgtgecctgg cccaccctcg tgaccacecct gacctacgge gtgcagtgcet 7140 

tcagecgeta ccccgaccac atgaagcage acgacttctt caagtccgee atgeccgaag 7200 

gctacgtcca ggagcegcace atcttcttca aggacgacgg caactacaag acccgegecg 7260 

aggtgaagtt cgagggegac accctggtga accgcatcga gctgaaggge atcgacttca 7320 

aggaggacgg caacatcctg gggcacaage tggagtacaa ctacaacage cacaacgtct 7380 

atatcatgge cgacaagcag aagaacggca tcaaggtgaa cttcaagatc cgcecacaaca 7440 

tegaggacgg cagegtgcag ctcgecgace actaccagca gaacacccce ateggcgacg 7500 

geccegtgct gctgecegac aaccactace tgagcaccca gtccgecctg agcaaagacc 7560 

ecaacgagaa gcgegatcac atggtcctge tggagttcgt gaccgecgee gggatcactc 7620
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teggcatgga cgagctgtac aagtaagegg ccgctctaga gtcgacggge cgceggtaaca 7680 

attgttaact aacttaagct agcaacggtt tecctctage gggatcaatt ccgeccecce 7740 

eccctaacgt tactggecga agecgcettgg aataaggeceg gtgtgegttt gtctatatgt 7800 

tattttccac catattgcecg tcttttggca atgtgaggge ccggaaacct ggecctgtct 7860 

tettgacgag cattcctagg ggtctttece ctctcgccaa aggaatgcaa ggtctgttga 7920 

atgtcgtgaa ggaageagtt cctctggaag cttcttgaag acaaacaacg tctgtagcega 7980 

ecectttgcag gcageggaac cccccacctg gcgacaggtg cctctgcggc caaaagecac 8040 

gtgtataaga tacacctgca aaggceggcac aaccccagtg ccacgttgtg agttggatag 8100 

ttgtggaaag agtcaaatgg ctctcctcaa gegtattcaa caaggggctg aaggatgecc 8160 

agaaggtace ccattgtatg ggatctgate tggggectcg gtgcacatge tttacatgtg 8220 

tttagtcgag gttaaaaaaa cgtctaggee ccccgaacca cggggacgtg gttttccttt 8280 

gaaaaacacg ataataccat ggtcatgaaa acatttaaca tttctcaaca agatctagaa 8340 

ttagtagaag tagcegacaga gaagattaca atgctttatg aggataataa acatcatgtg 8400 

ggageggcaa ttcgtacgaa aacaggagaa atcatttcgg cagtacatat tgaagegtat 8460 

ataggacgag taactgtttg tgcagaagee attgcgattg gtagtgcagt ttcgaatgga 8520 

caaaaggatt ttgacacgat tgtagcetgtt agacaccctt attctgacga agtagataga 8580 

agtattcgag tggtaagtce ttgtggtatg tgtagggagt tgatttcaga ctatgcacca 8640 

gattgttttg tgttaataga aatgaatgge aagttagtca aaactacgat tgaagaactc 8700 

attccactca aatatacccg aaattaacce gggcggggeg cgtctggaac aatcaacctc 8760 

tggattacaa aatttgtgaa agattgactg gtattcttaa ctatgttgct ccttttacge 8820 

tatgtggata cgctgettta atgectttgt atcatgctat tgcttccecgt atggctttca 8880 

ttttctccte cttgtataaa tectggttge tgtctcttta tgaggagttg tggeccgttg 8940 

tceaggcaacg tggegtggtg tgcactgtgt ttgctgacge aacccccact ggttggggca 9000 

ttgccaccac ctgtcagete ctttccggga ctttegettt cceccectecect attgecacgg 9060 

eggaactcat cgecgectge cttgecceget gcetggacagg ggctcggetg ttgggcactg 9120 

acaattcecgt ggtgttgtcg gggaagetga cgtcctttce atggctgetce gectgtgttg 9180 

ecacctggat tectgcgeggg acgtccttct gctacgtcce ttceggecectc aatccagegg 9240 

accttcctte cegeggectg ctgecggete tgceggectct tecegegtctt cgecttcgee 9300 

etcagacgag teggatctce ctttgggecg cctccccgee tggaattaat tctgcagtcg 9360 

agacctagaa aaacatggag caatcacaag tagcaataca gcagctacca atgctgattg 9420 

tgectggcta gaagcacaag aggaggagga ggtgggtttt ccagtcacac ctcaggtacc 9480 

tttaagacca atgacttaca aggcagctgt agatcttage cactttttaa aagaaaagag 9540 

gggac 9545 

SEQ ID NO: 29 moltype = AA length = 338 

FEATURE Location/Qualifiers 

source 1. .338 

mol_type = protein 

note = pLV-EFla-MinE-L4E-EGFP-IRES-Blast; Baseline Circuit 

CDS 

organism = unidentified 

SEQUENCE: 29 

MALEDFFLSR KKNTANIAKE RLQIIVAERR RSDAEPHYLP QLRKDILEVI CKYVQIDPEM 60 

VTVQLEQKDG DISILELNVT LPEAEELKDS AGSAGSAGTM VSKGEELFTG VVPILVELDG 120 

DVNGHKFSVS GEGEGDATYG KLTLKFICTT GKLPVPWPTL VTTLTYGVQC FSRYPDHMKQ 180 

HDFFKSAMPE GYVQERTIFF KDDGNYKTRA EVKFEGDTLV NRIELKGIDF KEDGNILGHK 240 

LEYNYNSHNV YIMADKQKNG IKVNFKIRHN IEDGSVQLAD HYQQNTPIGD GPVLLPDNHY 300 

LSTQSALSKD PNEKRDHMVL LEFVTAAGIT LGMDELYK 338 

SEQ ID NO: 30 moltype = DNA length = 21 

FEATURE Location/Qualifiers 

source 1..21 

mol_type = other DNA 

note = pLV-EFla-PKAsub-mCherry-MinD-IRES- Puro: Broadcast 

Circuit -Activity Circuit; primer of SEQ ID 34 at 

3328..3348; EFla-F 

organism = synthetic construct 

SEQUENCE: 30 

teaagectca gacagtggtt c 21 

SEQ ID NO: 31 moltype = DNA length = 87 

FEATURE Location/Qualifiers 

source 1. .87 

mol_type = other DNA 

note = pLV-EFla-PKAsub-mCherry-MinD-IRES- Puro: Broadcast 

Circuit -Activity Circuit; primer of SEQ ID 34 at 

3351..3437; PKAsub_mCherry F 

organism = synthetic construct 

SEQUENCE: 31 

agttttttte ttccatttca ggtgtcgtga ggatccgceca ccatgttgag gegegegacg 60 

etggttgaca tggtgagcaa gggcgag 87 

SEQ ID NO: 32 moltype = DNA length = 49 

FEATURE Location/Qualifiers 

source 1..49 

mol_type = other DNA
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note = pLV-EFla-PKAsub-mCherry-MinD-IRES- Puro: Broadcast 

Circuit -Activity Circuit; primer of SEQ ID 34 at 

complement (4956..5004); snap-MinD R 

organism = synthetic construct 

SEQUENCE: 32 

tacegeggce cgtcgactct agageggecg cttatcccce gaacagecg 49 

SEQ ID NO: 33 moltype = DNA length = 21 

FEATURE Location/Qualifiers 

source 1..21 

mol_type = other DNA 

note = pLV-EFla-PKAsub-mCherry-MinD-IRES- Puro: Broadcast 

Circuit -Activity Circuit; primer of SEQ ID 34 at 

complement (5025..5045); pLV-EFla-R 

organism = synthetic construct 

SEQUENCE: 33 

tagagggaaa cegttgctag c 21 

SEQ ID NO: 34 moltype = DNA length = 10280 

FEATURE Location/Qualifiers 

source 1..10280 

mol_type = other DNA 

note = pLV-EFla-PKAsub-mCherry-MinD-IRES- Puro: Broadcast 

Circuit -Activity Circuit 

organism = unidentified 

CDS 3393. .4973 

protein_id = 35 

translation = MLRRATLVDMVSKGEEDNMAI IKEFMRFKVHMEGSVNGHEFEI EGE 

GEGRPYEGTQTAKLKVTKGGPLPFAWD ILS POFMYGSKAYVKHPADI PDYLKLSFPEGF 

KWERVMNF EDGGVVTVTQDSSLODGEF IYKVKLRGTNFPSDGPVMQKKTMGWEASS ERM 

YPEDGALKGEIKQRLKLKDGGHYDAEVKTTYKAKKPVQLPGAYNVNIKLDITSHNEDYT 

IVEQYERAEGRHS TGGMDELY KDSAGSAGSAGTMARIIVVTSGKGGVGKTTSSAAIATG 

LAQKGKKTVV IDFDIGLRNLDLIMGCERRVVYDFVNVIQGDATLNQALI KDKRTENLYI 

LPASQTRDKDALTREGVAKVLDDLKAMDFEFIVCDS PAGI ETGALMALYFADEAIITTN 

PEVSSVRDSDRILGILASKSRRAENGEEPI KEHLLLTRYNPGRVSRGDMLSMEDVLEIL 

RIKLVGVI PEDQSVLRASNQGEPVI LD INADAGKAYADTVERLLGEERPFRFI EEEKKG 

FLKRLFGG 

CDS 4161. .4970 

protein_id = 36 

translation = MARIIVVTSGKGGVGKTTSSAAIATGLAQKGKKTVVIDFDIGLRNL 

DLIMGCERRVVYDFVNV IQGDATLNQALIKDKRTENLY ILPASQTRDKDALTREGVAKV 

LDDLKAMDFEFIVCDSPAGIETGALMALYFADEAIITTNPEVSSVRDSDRILGILASKS 

RRAENGEEPI KEHLLLTRYNPGRVSRGDMLSMEDVLEI LRIKLVGVIPEDQSVLRASNQ 

GEPV ILDINADAGKAYADTVERLLGEERPFRF I EEEKKGFLKRLFGG 

SEQUENCE: 34 

tggaagggcet aattcactcc caaagaagac aagatatcct tgatctgtgg atctaccaca 60 

cacaaggcta cttccctgat tagcagaact acacaccagg gecaggggtc agatatccac 120 

tgacctttgg atggtgctac aagctagtac cagttgagece agataaggta gaagaggcca 180 

ataaaggaga gaacaccage ttgttacace ctgtgagect gcatgggatg gatgacccgg 240 

agagagaagt gttagagtgg aggtttgaca gecgectage atttcatcac gtggeccgag 300 

agetgcatce ggagtacttc aagaactgct gatatcgage ttgctacaag ggactttccg 360 

etggggactt tecagggagg cgtggectgg gcegggactgg ggagtggega gecctcagat 420 

ectgcatata ageagetget ttttgectgt actgggtctce tctggttaga ccagatctga 480 

gectgggage tetctggcta actagggaac ccactgctta agectcaata aagettgect 540 

tgagtgctte aagtagtgtg tgcccgtctg ttgtgtgact ctggtaacta gagatccctc 600 

agaccctttt agtcagtgtg gaaaatctct agcagtggeg cccgaacagg gacttgaaag 660 

egaaagggaa accagaggag ctctctcgac gcaggactcg gcettgctgaa gegegcacgg 720 

caagaggega ggggcggega ctggtgagta cgccaaaaat tttgactage ggaggctaga 780 

aggagagaga tgggtgcgag agegtcagta ttaagegggg gagaattaga tegegatggg 840 

aaaaaattcg gttaaggcca gggggaaaga aaaaatataa attaaaacat atagtatggg 900 

caagcaggga gctagaacga ttcgcagtta atcctggect gttagaaaca tcagaaggct 960 

gtagacaaat actgggacag ctacaaccat cccttcagac aggatcagaa gaacttagat 1020 

cattatataa tacagtagca accctctatt gtgtgcatca aaggatagag ataaaagaca 1080 

ecaaggaage tttagacaag atagaggaag agcaaaacaa aagtaagace accgcacage 1140 

aageggcecgg cegcetgatct tcagacctgg aggaggagat atgagggaca attggagaag 1200 

tgaattatat aaatataaag tagtaaaaat tgaaccatta ggagtageac ccaccaagge 1260 

aaagagaaga gtggtgcaga gagaaaaaag agcagtggga ataggagett tgttccttgg 1320 

gttcttggga gcagcaggaa gcactatggg cgcagegtca atgacgctga cggtacagge 1380 

cagacaatta ttgtctggta tagtgcagca gcagaacaat ttgctgaggg ctattgagge 1440 

gcaacagcat ctgttgcaac tcacagtctg gggcatcaag cagctccagg caagaatect 1500 

ggctgtggaa agatacctaa aggatcaaca gctectgggg atttggggtt gctctggaaa 1560 

actcatttge accactgctg tgcecttggaa tgctagttgg agtaataaat ctctggaaca 1620 

gatttggaat cacacgacct ggatggagtg ggacagagaa attaacaatt acacaagctt 1680 

aatacactce ttaattgaag aatcgcaaaa ccagcaagaa aagaatgaac aagaattatt 1740 

ggaattagat aaatgggcaa gtttgtggaa ttggtttaac ataacaaatt ggctgtggta 1800 

tataaaatta ttcataatga tagtaggagg cttggtaggt ttaagaatag tttttgcetgt 1860
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actttctata gtgaatagag ttaggcaggg atattcacca ttatcgtttc agacccacct 1920 

eccaaccecg aggggacccg acaggcccga aggaatagaa gaagaaggtg gagagagaga 1980 

cagagacaga tccattcgat tagtgaacgg atctcgacgg tatcgcecttt aaaagaaaag 2040 

gggggattgg ggggtacagt gcaggggaaa gaatagtaga cataatagca acagacatac 2100 

aaactaaaga attacaaaaa caaattacaa aaattcaaaa ttttcgggtt tattacaggg 2160 

acagcagaga tccagtttat cgatgaggee ctttcgtctt cactcgaggt geccgtcagt 2220 

gggeagageg cacatcgece acagtccccg agaagttggg gggaggggtc ggcaattgaa 2280 

ceggtgcecta gagaaggtgg cgcggggtaa actgggaaag tgatgtcgtg tactggcetcc 2340 

gectttttce cgagggtggg ggagaaccgt atataagtge agtagtcgee gtgaacgttc 2400 

tttttcgcaa cgggtttgee gcecagaacac aggtaagtge cgtgtgtggt teccgcggge 2460 

etggectctt tacgggttat ggececttgeg tgccttgaat tacttccace tggctgcagt 2520 

acgtgattct tgatcccgag cttcgggttg gaagtgggtg ggagagttcg aggecttgcg 2580 

ettaaggage cecttegect cgtgcttgag ttgaggectg gectgggege tggggecgcee 2640 

gegtgcegaat ctggtggceac cttcgegect gtctcgetge tttcgataag tetctageca 2700 

tttaaaattt ttgatgacct gctgcegacge tttttttctg gcaagatagt cttgtaaatg 2760 

egggccaaga tctgcacact ggtatttcgg tttttgggge cgcgggegge gacggggece 2820 

gtgegtccca gegcacatgt teggegagge ggggectgeg agegeggceca ccgagaatcg 2880 

gacgggggta gtctcaaget ggccggectg ctctggtgee tggectcgeg cegecgtgta 2940 

tegeccegee ctgggeggca aggcetggece ggtcggcace agttgcgtga gceggaaagat 3000 

ggeegettce cggeectget gcagggagct caaaatggag gacgeggege tegggagage 3060 

gggcgggtga gtcacccaca caaaggaaaa gggectttce gtcctcagee gtcgettcat 3120 

gtgactccac ggagtaccgg gegecgtcca ggcacctcga ttagttctcg agcttttgga 3180 

gtacgtcgte tttaggttgg ggggaggggt tttatgegat ggagtttcce cacactgagt 3240 

gggtggagac tgaagttagg ccagettgge acttgatgta attcteccttg gaatttgecce 3300 

tttttgagtt tggatcttgg ttcattctca agectcagac agtggttcaa agtttttttc 3360 

ttecatttca ggtgtcgtga ggatccgeca ccatgttgag gegegegacg ctggttgaca 3420 

tggtgagcaa gggcgaggag gataacatgg ccatcatcaa ggagttcatg cgcttcaagg 3480 

tgcacatgga gggctccgtg aacggcecacg agttcgagat cgagggegag ggcegagggee 3540 

gecectacga gggcacccag accgccaage tgaaggtgac caagggtgge ccectgecct 3600 

tegectggga catectgtce cctcagttca tgtacggctc caaggectac gtgaagcacc 3660 

cegecgacat ccccgactac ttgaagetgt ccttccccga gggcttcaag tgggagegcg 3720 

tgatgaactt cgaggacgge ggcegtggtga cegtgaccca ggactcctce ctgcaggacg 3780 

gegagttcat ctacaaggtg aagetgegeg gcaccaactt ccccteccgac ggcecccgtaa 3840 

tgcagaagaa gaccatggge tgggaggect cctccgageg gatgtaccce gaggacggceg 3900 

cectgaaggg cgagatcaag cagaggctga agctgaagga cggcggecac tacgacgctg 3960 

aggtcaagac cacctacaag gccaagaage ccgtgcaget geccggegee tacaacgtca 4020 

acatcaagtt ggacatcace tcccacaacg aggactacac catcgtggaa cagtacgaac 4080 

gegeegaggg ccgecactce accggeggca tggacgagct gtacaaggac agegcecggaa 4140 

gtgctggcte tgcgggtace atggeccgca taatagttgt gacttcaggt aagggeggag 4200 

ttggaaaaac cacatccage gcagecatag ctaccggect cgcacagaaa ggcaagaaaa 4260 

etgtggtcat agattttgat attgggctca ggaacctgga cctgataatg ggctgcgaac 4320 

ggegegttgt ctacgatttt gtcaatgtca tccaaggega cgcgactctt aatcaggcac 4380 

ttataaaaga taaacgaacc gaaaacttgt atattcttce tgcctcacaa acgcgggaca 4440 

aagacgcegect caccagggag ggtgtcgcaa aagttttgga tgacttgaaa gegatggact 4500 

ttgagttcat agtttgtgac tctcccgecg gtatagagac aggggcactt atggcactgt 4560 

acttcgcaga tgaagecata atcacaacta atccggaggt gtctagtgtg cgagattcag 4620 

accgaatact ggggatactc gccagcaaat cacggaggge agaaaacggg gaggagccaa 4680 

ttaaggagea tctectgctt acccgatata accccggtcg agtatctcgg ggagatatge 4740 

tttcaatgga agatgtecte gagattctga ggataaaact ggtaggegtt atcccggaag 4800 

accagtcecgt cctccgegca tctaatcagg gggagectgt catacttgac ataaatgcgg 4860 

atgctgggaa agettatgcee gatacggtag aacggctcct cggggaagaa cggeccttcce 4920 

gcttcataga ggaggaaaag aagggattce ttaaacggcet gttcggggga taageggecg 4980 

etctagagte gacgggecge ggtaacaatt gttaactaac ttaagctage aacggtttcc 5040 

etctagcggg atcaattccg cccccccece ctaacgttac tggecgaage cgcettggaat 5100 

aaggccggtg tgcgtttgte tatatgttat tttccaccat attgcecgtct tttggcaatg 5160 

tgagggeccg gaaacctgge cctgtcttct tgacgageat tectaggggt ctttcccectc 5220 

tegecaaagg aatgcaaggt ctgttgaatg tegtgaagga agcagttect ctggaagctt 5280 

ettgaagaca aacaacgtct gtagegacce tttgcaggca geggaaccce ccacctggeg 5340 

acaggtgect ctgcggccaa aagecacgtg tataagatac acctgcaaag geggcacaac 5400 

eccagtgceca cgttgtgagt tggatagttg tggaaagagt caaatggctec tcctcaagceg 5460 

tattcaacaa ggggctgaag gatgcccaga aggtacccca ttgtatggga tctgatctgg 5520 

ggectcggtg cacatgcttt acatgtgttt agtcgaggtt aaaaaaacgt ctaggececcce 5580 

egaaccacgg ggacgtggtt ttcctttgaa aaacacgata ataccatgac cgagtacaag 5640 

eccacggtge gectcgecac cegegacgac gtccccaggg ccegtacgcac cetegecegee 5700 

gegttegecg actaccccge cacgegecac accgtcgatc cggaccgeca catcgagcegg 5760 

gtcaccgage tgcaagaact cttcctcacg cgegtcggge tcgacatcgg caaggtgtgg 5820 

gtegeggacg acggegecge ggtggeggte tggaccacge cggagagegt cgaagegggg 5880 

geggtgttcg ccgagatcgg ccecgegceatg gecgagttga geggttcceg getggecgeg 5940 

cagcaacaga tggaaggect cctggegecg caceggecca aggageccge gtggttcctg 6000 

gecacegtcg gegtctegee cgaccaccag ggcaagggtc tgggcagege cgtcgtgctc 6060 

eceggagtgg aggeggecga gegegeceggg gtgecegect tectggagac ctcegegece 6120 

egceaacctce cecttctacga geggcetcgge ttcaccgtca cegecgacgt cgaggtgecce 6180 

gaaggacege gcacctggtg catgacccge aageccggtg cctgacccegg geggggegeg 6240 

tctggaacaa tcaacctctg gattacaaaa tttgtgaaag attgactggt attcttaact 6300 

atgttgctce ttttacgcta tgtggatacg ctgctttaat gectttgtat catgctattg 6360 

ettcccgtat ggctttcatt ttctcctect tgtataaate ctggttgctg tctctttatg 6420
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aggagttgtg gcccgttgte aggcaacgtg gegtggtgtg cactgtgttt gctgacgcaa 6480 

eccccactgg ttggggceatt gecaccacct gtcagetcct ttecgggact ttegcetttcc 6540 

ecectccctat tgecacggeg gaactcatcg cegectgect tgcccgetge tggacagggg 6600 

eteggctgtt gggcactgac aattccgtgg tgttgtcggg gaagetgacg tcctttccat 6660 

ggctgetcge ctgtgttgee acctggatte tgegegggac gtccttctge tacgtccctt 6720 

eggecctcaa tecageggac cttecttece geggectget gecggcetctg cggectcttc 6780 

egegtcttcg ccttcgeect cagacgagtce ggatctcect ttgggecegee tececgectg 6840 

gaattaatte tgcagtcgag acctagaaaa acatggagca atcacaagta gcaatacagce 6900 

agctaccaat gctgattgtg cctggctaga agcacaagag gaggaggagg tgggttttcc 6960 

agtcacacct caggtacctt taagaccaat gacttacaag gcagctgtag atcttageca 7020 

etttttaaaa gaaaagaggg gactggaagg gctaattcac tceccaacgaa gacaagatat 7080 

ecttgatctg tggatctacc acacacaagg ctacttccct gattagcaga actacacacc 7140 

agggccaggg gtcagatate cactgacctt tggatggtge tacaagetag taccagttga 7200 

gccagataag gtagaagagg ccaataaagg agagaacacc agcttgttac accctgtgag 7260 

ectgcatggg atggatgace cggagagaga agtgttagag tggaggtttg acagecgect 7320 

agcatttcat cacgtggece gagagctgca tecggagtac ttcaagaact gctgatatcg 7380 

agcttgctac aagggacttt ccgctgggga ctttccaggg aggegtggee tgggcgggac 7440 

tggggagtgg cgagecectca gatcctgcat ataageaget getttttgee tgtactgggt 7500 

etctctggtt agaccagate tgagectggg agctctctgg ctaactaggg aacccactgce 7560 

ttaagectca ataaagettg ccttgagtge ttcaagtagt gtgtgeecgt ctgttgtgtg 7620 

actctggtaa ctagagatce ctcagaccct tttagtcagt gtggaaaatec tctagcagta 7680 

gtagttcatg tcatcttatt attcagtatt tataacttgc aaagaaatga atatcagaga 7740 

gtgagaggcee ttgacattge tagegtttac cgtcgaccte tagctagage ttggcegtaat 7800 

catggtcata gctgtttcct gtgtgaaatt gttatecgcet cacaattcca cacaacatac 7860 

gagecggaag cataaagtgt aaagectggg gtgectaatg agtgagctaa ctcacattaa 7920 

ttgegttgeg ctcactgece gcetttccagt cgggaaacct gtcgtgecag ctgcattaat 7980 

gaatcggcca acgegcgggg agaggeggtt tgcegtattgg gegetcttce gettectcge 8040 

teactgacte gctgegetcg gtcegttcgge tgcggegage ggtatcagct cactcaaagg 8100 

eggtaatacg gttatccaca gaatcagggg ataacgcagg aaagaacatg tgagcaaaag 8160 

gccagcaaaa ggccaggaac cgtaaaaagg ccgegttgcet ggcegttttte cataggetcc 8220 

gecccectga cgagcatcac aaaaatcgac gctcaagtca gaggtggcga aacccgacag 8280 

gactataaag ataccaggeg tttccccctg gaagectcect cgtgegetct cctgttccga 8340 

ecectgccget taccggatac ctgtccgect ttctcccttc gggaagegtg gegetttctc 8400 

atagctcacg ctgtaggtat ctcagttcgg tgtaggtcgt tegctccaag ctgggctgtg 8460 

tgcacgaace cccegttcag cccgaceget gegecttate cggtaactat cgtcttgagt 8520 

ecaacceggt aagacacgac ttatcgecac tggcagcage cactggtaac aggattagca 8580 

gagegaggta tgtaggeggt gctacagagt tcttgaagtg gtggectaac tacggctaca 8640 

ctagaagaac agtatttggt atctgcgetce tgctgaagee agttaccttc ggaaaaagag 8700 

ttggtagete ttgatccgge aaacaaacca cegetggtag cggtggtttt tttgtttgca 8760 

agcagcagat tacgcgcaga aaaaaaggat ctcaagaaga tectttgate ttttctacgg 8820 

ggtctgacge tcagtggaac gaaaactcac gttaagggat tttggtcatg agattatcaa 8880 

aaaggatctt cacctagate cttttaaatt aaaaatgaag ttttaaatca atctaaagta 8940 

tatatgagta aacttggtct gacagttacc aatgcttaat cagtgaggca cctatctcag 9000 

egatctgtct atttcgttca tccatagttg cctgactcce cgtcgtgtag ataactacga 9060 

tacgggaggg cttaccatct ggcecccagtg ctgcaatgat accgcgagac ccacgctcac 9120 

eggetccaga tttatcagca ataaaccage cagecggaag ggccgagege agaagtggtc 9180 

etgcaacttt atecgectce atccagtcta ttaattgttg ccgggaagct agagtaagta 9240 

gttcgcecagt taatagtttg cgcaacgttg ttgecattge tacaggcate gtggtgtcac 9300 

gctegtcgtt tggtatgget tcattcaget ccggttccca acgatcaagg cgagttacat 9360 

gatcccccat gttgtgcaaa aaageggtta gcetecttcgg tectccgate gttgtcagaa 9420 

gtaagttgge cgcagtgtta tcactcatgg ttatggcage actgcataat tctcttactg 9480 

teatgccate cgtaagatge ttttctgtga ctggtgagta ctcaaccaag tcattctgag 9540 

aatagtgtat geggcgaccg agttgctctt geccggcgtc aatacgggat aataccgege 9600 

cacatagcag aactttaaaa gtgctcatca ttggaaaacg ttcttcgggg cgaaaactct 9660 

caaggatctt accgctgttg agatccagtt cgatgtaacc cactcgtgca cccaactgat 9720 

ettcagcate ttttacttte accagegttt ctgggtgage aaaaacagga aggcaaaatg 9780 

ccgcaaaaaa gggaataagg gcgacacgga aatgttgaat actcatacte ttectttttc 9840 

aatattattg aagcatttat cagggttatt gtctcatgag cggatacata tttgaatgta 9900 

tttagaaaaa taaacaaata ggggttccge gcacatttcce ccgaaaagtg ccacctgacg 9960 

tegacggate gggagatcaa cttgtttatt gcagcettata atggttacaa ataaagcaat 10020 

agcatcacaa atttcacaaa taaagcattt ttttcactge attctagttg tggtttgtcc 10080 

aaactcatca atgtatctta tcatgtctgg atcaactgga taactcaage taaccaaaat 10140 

catcccaaac tteccaccce ataccctatt accactgceca attacctgtg gtttcattta 10200 

etctaaacct gtgattecte tgaattattt tcattttaaa gaaattgtat ttgttaaata 10260 

tgtactacaa acttagtagt 10280 

SEQ ID NO: 35 moltype = AA length = 526 

FEATURE Location/Qualifiers 

source 1. .526 

mol_type = protein 

note = pLV-EFla-PKAsub-mCherry-MinD-IRES- Puro: Broadcast 

Circuit -Activity Circuit CDS 

organism = unidentified 

SEQUENCE: 35 

MLRRATLVDM VSKGEEDNMA IIKEFMRFKV HMEGSVNGHE FEIEGEGEGR PYEGTQTAKL 60 

KVTKGGPLPF AWDILSPQFM YGSKAYVKHP ADIPDYLKLS FPEGFKWERV MNFEDGGVVT 120
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VTQDSSLQDG EFIYKVKLRG TNFPSDGPVM QKKTMGWEAS SERMYPEDGA LKGEIKQRLK 180 

LKDGGHYDAE VKTTYKAKKP VQLPGAYNVN IKLDITSHNE DYTIVEQYER AEGRHSTGGM 240 

DELYKDSAGS AGSAGTMARI IVVTSGKGGV GKTTSSAATA TGLAQKGKKT VVIDFDIGLR 300 

NLDLIMGCER RVVYDFVNVI QGDATLNQAL IKDKRTENLY ILPASQTRDK DALTREGVAK 360 

VLDDLKAMDF EFIVCDSPAG IETGALMALY FADEAITITTN PEVSSVRDSD RILGILASKS 420 

RRAENGEEPI KEHLLLTRYN PGRVSRGDML SMEDVLEILR IKLVGVIPED QSVLRASNOQG 480 

EPVILDINAD AGKAYADTVE RLLGEERPFR FIEEEKKGFL KRLFGG 526 

SEQ ID NO: 36 moltype = AA length = 270 

FEATURE Location/Qualifiers 

source 1..270 

mol_type = protein 

note = pLV-EFla-PKAsub-mCherry-MinD-IRES- Puro: Broadcast 

Circuit -Activity Circuit CDS 

organism = unidentified 

SEQUENCE: 36 

MARIIVVTSG KGGVGKTTSS AATATGLAQK GKKTVVIDFD IGLRNLDLIM GCERRVVYDF 60 

VNVIQGDATL NQALIKDKRT ENLYILPASQ TRDKDALTRE GVAKVLDDLK AMDFEFIVCD 120 

SPAGIETGAL MALYFADEAI ITTNPEVSSV RDSDRILGIL ASKSRRAENG EEPIKEHLLL 180 

TRYNPGRVSR GDMLSMEDVL EILRIKLVGV IPEDQSVLRA SNQGEPVILD INADAGKAYA 240 

DTIVERLLGEE RPFRFIEEEK KGFLKRLFGG 270 

SEQ ID NO: 37 moltype = DNA length = 8527 

FEATURE Location/Qualifiers 

source 1. .8527 

mol_type = other DNA 

note = ActA(1-584)-BFP-FKBP in pTwist Lenti SFFV; Payload 

Circuit 

organism = unidentified 

CDS 7..2844 

protein_id = 38 

translation = MGLNRFMRAMMVVFITANCITINPDIIFAATDSEDSSLNTDEWEEE 

KTEEQPSEVNTGPRYETAREVSSRDIKELEKSNKVRNTNKADLIAMLKEKAEKGPNINN 

NNSEQTENAATNEEASGADRPAI QVERRHPGLPSDSAAEI KKRRKAIASSDSELESLTY 

PDKPTKVNKKKVAKESVADAS ESDLDS SMQSADESS POPLKANQOPFFPKVFKKIKDAG 

KWVRDKIDENPEVKKAIVDKSAGLIDQLLTKKKSEEVNASDFPPPPTDEELRLALPETP 

MLLGFNAPATSEPSSFEFPPPPTDEELRLALPETPMLLGFNAPATSEPSSFEFPPPPTE 

DELEITIRETASSLDSSFTRGDLASLRNAINRHSQNFSDFPPIPTEEELNGRGGRPTSEE 

FSSLNSGDFTDDENSETTEEEIDRLADLRDRGTGKHSRNAGFLPLNPFASSPVPSLSPK 

VSKISAPALISDITKKTPFKNPSQPLNVFNKKTTTKTVTKKPTPVKTAPKLAELPATKP 

QETVLRENKTPFIEKQAETNKOS INMPSLPVIQKEATESDKEEMKPQTEEKMVEESESA 

NNANGKNGSGGS GGGGSMS ELI KENMHMKLYMEGTVDNHHFKCTS EGEGKPYEGTOQTMR 

IKVVEGGPLPFAFDILATSFLYGSKTFINHTQGI PDFFKOQSFPEGFTWERVTTYEDGGV 

LTATQDTSLODGCLIYNVKIRGVNFTSNGPVMOKKTLGWEAFTETLYPADGGLEGRNDM 

ALKLVGGSHLIANI KTTYRSKKPAKNLKMPGVYYVDYRLERIKEANNETYVEQHEVAVA 

RYCDLPSKLGHKLNDSAGSAGSAGTGVQVETI SPGDGRTFPKRGOQTCVVHY TGMLEDGK 

KFDS SRDRNKPFKFMLGKQEV IRGWEEGVAQMSVGQRAKLTISPDYAYGATGHPGI IPP 

HATLVFDVELLKLE 

CDS 2521. .2844 

protein_id = 39 

translation = GVQVETISPGDGRTFPKRGOTCVVHYTGMLEDGKKFDSSRDRNKPF 

KFMLGKQEV I RGWEEGVAQMS VGQRAKLTI SPDYAYGATGHPGI I PPHATLVFDVELLK 

LE 

SEQUENCE: 37 

gecaccatgg gactgaacag atttatgcgg gcecatgatgg tggttttcat tactgcecaac 60 

tgcattacga ttaaccccga cataatattc gcagegactg acagcgaaga ttctagtttg 120 

aacacagacg aatgggagga ggaaaagaca gaagagcage ccagegaggt gaataccgga 180 

ecacgctacg aaactgcacg tgaggtgagt tcacgggata ttaaagaact cgagaaaage 240 

aataaggtga gaaacactaa caaagcagac ctaatcgcaa tgttgaaaga aaaagecgag 300 

aaaggtccaa acatcaataa taacaacagt gaacagactg agaatgccgc tataaatgaa 360 

gaggcttcag gagecgaccg acccgctate caggtggage gtcggcacce tggectgece 420 

tecgacageg ccgcecgaaat taaaaagagg aggaaageca tcgcatcctc ggatagtgag 480 

ettgaaagee tgacttatce ggataaacca acaaaagtaa ataagaagaa ggtggcgaag 540 

gagtcagttg ccgatgctte tgaaagtgac ttagactcta gcatgcagtc agcagacgag 600 

tettccccac aacctctgaa agccaaccaa cageccttct tecctaaggt ctttaaaaaa 660 

ataaaggatg ccgggaaatg ggtccgcgac aagatcgacg aaaatcctga ggtcaagaag 720 

gegattgttg ataaatccge cgggctcate gaccagctge tcaccaagaa gaagagtgag 780 

gaggtgaatg cttctgactt cccgecccca cctacggatg aagagctgcg actggctttg 840 

ecagagacce ctatgettct ggggtttaat gctcctgcca catcagaace gagctcatte 900 

gagtttccac caccecctac cgacgaagag ctgaggcettg ctttgeccga gacgcecaatg 960 

etgettggtt ttaatgeece tgccacctcce gageccaget cgttcgaatt cccacctcct 1020 

eccactgagg atgaactcga gatcatccgg gagacageat cctctctcga ttcttccttt 1080 

acccgcgggg acttagette cttgcgaaat gctattaacce gecattccca aaatttctct 1140 

gacttcccac ctatccccac agaagaggag ttgaacggga ggggceggcag accaacatct 1200 

gaggagttct cctcgctgaa tagtggtgat tttaccgatg acgagaacag cgagacaaca 1260 

gaagaagaaa ttgatcgect agecgatctg agagatagag gaacaggaaa acactcaagg 1320
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aatgegggat ttetgeccct gaatccgttc gecagcagee cggttcctte tttaagtcce 1380 

aaggtctcca aaatcagege accggctctg atcagtgaca taactaaaaa gacgecattt 1440 

aagaatcctt cccagececct gaatgtgttt aataagaaga ctaccactaa gaccgtgact 1500 

aagaaaccta cccctgtgaa gaccgcccca aagctagcag aacttcctgce cacaaagece 1560 

caggagaccg tacttaggga aaacaagacc ccctttatag agaagcagge agagacaaac 1620 

aagcagtcaa tcaacatgce cagectccce gtcatccaga aagaggctac cgagagegat 1680 

aaggaggaga tgaaaccaca aaccgaggaa aagatggtag aggaaagcega atcagccaac 1740 

aacgcaaacg gcaagaacgg tageggcegga ageggtggeg gtggcageat gagegagctg 1800 

attaaggaga acatgcacat gaagctgtac atggagggca ccgtggacaa ccatcacttc 1860 

aagtgcacat ccegagggcga aggcaagece tacgagggca cccagaccat gagaatcaag 1920 

gtggtcgagg geggeectct ceccttcgee ttcegacatce tggctactag cttcctctac 1980 

ggcagcaaga ccttcatcaa ccacacccag ggcatccccg acttcttcaa geagtccttc 2040 

ectgagggct tcacatggga gagagtcacce acatacgaag acgggggegt gctgaceget 2100 

acccaggaca ccagectcca ggacggctge ctcatctaca acgtcaagat cagaggggtg 2160 

aacttcacat ccaacggece tgtgatgcag aagaaaacac teggctggga ggecttcacc 2220 

gagacgetgt accccgctga cggceggectg gaaggcagaa acgacatgge cctgaagctc 2280 

gtgggeggga gcecatctgat cgcaaacatc aagaccacat atagatccaa gaaacccgct 2340 

aagaacctca agatgectgg cgtctactat gtggactaca gactggaaag aatcaaggag 2400 

gcecaacaacg agacctacgt cgagcagcac gaggtggcag tggcecagata ctgcgacctc 2460 

ectagcaaac tggggcacaa gcttaatgac agcgecggaa gtgctggete tgegggtacc 2520 

ggagtgceagg tggaaaccat ctccccagga gacgggegcea ccttccccaa gegeggecag 2580 

acctgcgtgg tgcactacac cgggatgett gaagatggaa agaaatttga ttectcccgg 2640 

gacagaaaca agcecctttaa gtttatgcta ggcaagcagg aggtgatccg aggctgggaa 2700 

gaaggggttg cccagatgag tgtgggtcag agagccaaac tgactatate tccagattat 2760 

gectatggtg ccactgggca cccaggcate atcccaccac atgccactct cgtcttcgat 2820 

gtggagctte taaaactgga atgactcgag ggeccgcate caccatcgca gacttatcat 2880 

ettattccag atgegtgcgg atggaattcg agctcggtac ctttaagacc aatgacttac 2940 

aaggcagctg tagatcttag ccacttttta aaagaaaagg ggggactgga agggctaatt 3000 

cactcccaac gaagacaaga tetgettttt gettgtactg ggtctctctg gttagaccag 3060 

atctgagect gggagetcte tggctaacta gggaacccac tgcttaagee tcaataaage 3120 

ttgecttgag tgcttcaagt agtgtgtgee cgtctgttgt gtgactctgg taactagaga 3180 

tecctcagac ccttttagte agtgtggaaa atctctagcea gtcctggeca acgtgagcac 3240 

egtgctgace tccaaatate gttaagetgg agectgggag ceggectgge cctecgeccce 3300 

ecccacccce gcageccace cctggtcttt gaataaagtc tgagtgagtg gcecgacagtg 3360 

ecegtggagt tctegtgace tgaggtgeag ggccggeget agggacacgt ccgtgcacgt 3420 

geegaggece cctgtgcage tgcaagggac aggectagee ctgcaggect aactcegece 3480 

atccegcecce taactcecgee cagttccgee cattctccge ctcatggctg actaattttt 3540 

tttatttatg cagaggecga ggecgectcg gectctgage tattccagaa gtagtgagga 3600 

egettttttg gaggcecgagg cttttgcaaa gatcgaacaa gagacaggac ctgcaggtta 3660 

attaaattta aatcatgtga gcaaaaggcc agcaaaagge caggaaccgt aaaaaggcecg 3720 

egttgctgge gtttttccat aggctccgee cecctgacga gcatcacaaa aatcgacgct 3780 

caagtcagag gtggcgaaac ccgacaggac tataaagata ccaggegttt ccccctggaa 3840 

gcetecctcgt gegetctect gttccgacce tgecgcettac cggatacctg tecgectttc 3900 

teecttcggg aagegtggeg ctttctcata getcacgcetg taggtatctc agttcggtgt 3960 

aggtecgttcg cteccaagetg ggctgtgtgc acgaaccece cgttcagece gacegctgcg 4020 

ecttatccgg taactatcgt cttgagtcca acccggtaag acacgactta tcegecactgg 4080 

cagcagcecac tggtaacagg attagcagag cgaggtatgt aggeggtgct acagagttct 4140 

tgaagtggtg gcctaactac ggctacacta gaagaacagt atttggtate tgegctctge 4200 

tgaagecagt taccttcgga aaaagagttg gtagetcttg atccggcaaa caaaccaccg 4260 

etggtagegg tggttttttt gtttgcaage agcagattac gcgcagaaaa aaaggatctc 4320 

aagaagatce tttgatecttt tctacggggt ctgacgctca gtggaacgaa aactcacgtt 4380 

aagggatttt ggtcatgaga ttatcaaaaa ggatcttcac ctagatcctt ttaaattaaa 4440 

aatgaagttt taaatcaate taaagtatat atgagtaaac ttggtctgac agttaccaat 4500 

gcttaatcag tgaggcacct atctcagcga tctgtctatt tegttcatce atagttgcat 4560 

ttaaatggee ggectggege gecgtttaaa cctagatatt gatagtctga tcggtcaacg 4620 

tataatcgag tcectagettt tgcaaacatc tatcaagaga caggatcage aggaggcttt 4680 

egcatgagta ttcaacattt ccgtgtegee cttattcect tttttgegge attttgectt 4740 

ectgtttttg ctcacccaga aacgctggtg aaagtaaaag atgctgaaga tcagttgggt 4800 

gegegagtgg gttacatcga actggatctec aacagcggta agatccttga gagttttcge 4860 

eccgaagaac gctttccaat gatgagcact tttaaagtte tgctatgtgg cgcggtatta 4920 

tecegtattg acgecgggca agagcaactc ggtcgcecgca tacactattc tcagaatgac 4980 

ttggttgagt attcaccagt cacagaaaag catcttacgg atggcatgac agtaagagaa 5040 

ttatgcagtg ctgccataac catgagtgat aacactgcgg ccaacttact tctgacaacg 5100 

attggaggac cgaaggagct aaccgctttt ttgcacaaca tgggggatca tgtaactcge 5160 

ettgatcgtt gggaaccgga gctgaatgaa gccataccaa acgacgagcg tgacaccacg 5220 

atgectgtag caatggcaac aaccttgcgt aaactattaa ctggcgaact acttactcta 5280 

gcttccegge aacagttgat agactggatg gaggcggata aagttgcagg accacttctg 5340 

egeteggece tteceggcetgg ctggtttatt gctgataaat ctggagecgg tgagcgtggg 5400 

tetcgcggta tcattgceage actggggeca gatggtaage cctcccgtat cgtagttatc 5460 

tacacgacgg ggagtcagge aactatggat gaacgaaata gacagatcge tgagataggt 5520 

gectcactga ttaagcattg gtaaccgatt ctaggtgcat tggcgcagaa aaaaatgect 5580 

gatgegacge tgcgegtctt atactcccac atatgcecaga ttcagcaacg gatacggctt 5640 

ecccaacttg cccacttcca tacgtgtect ccttaccaga aatttatecct taagatceccg 5700 

aatcgtttaa acgcgatcge agtaatcaat tacggggtca ttagttcata gceccatatat 5760 

ggagttccge gttacataac ttacggtaaa tggeccgect ggctgaccge ccaacgaccce 5820 

cegeccattg acgtcaataa tgacgtatgt teccatagta acgccaatag ggactttcca 5880
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ttgacgtcaa tgggtggagt atttacggta aactgeccac ttggcagtac atcaagtgta 5940 

teatatgeca agtacgecce ctattgacgt caatgacggt aaatggeecg cctggcatta 6000 

tgcccagtac atgaccttat gggactttcce tacttggcag tacatctacg tattagtcat 6060 

egctattace atggtgatge ggttttggca gtacatcaat gggcgtggat ageggtttga 6120 

etcacgggga tttccaagte tccaccccat tgacgtcaat gggagtttgt tttggcacca 6180 

aaatcaacgg gactttccaa aatgtcgtaa caactccgee ccattgacge aaatgggegg 6240 

taggegtgta cggtgggagg tctatataag cagagctcgt ttagtgaace ggggtctctc 6300 

tggttagace agatctgage ctgggagetc tetggctaac tagggaacce actgcttaag 6360 

ectcaataaa gcttgecttg agtgcttcaa gtagtgtgtg cecgtctgtt gtgtgactct 6420 

ggtaactaga gatcectcag acccttttag tcagtgtgga aaatctctag cagtggegcec 6480 

egaacaggga cctgaaagceg aaagggaaac cagagctctc tegacgcagg actcggcttg 6540 

etgaagegeg cacggcaaga ggcgagggge ggcgactggt gagtacgceca aaaattttga 6600 

etageggagg ctagaaggag agagatgggt gcgagagcegt cagtattaag cgggggagaa 6660 

ttagatcgeg atgggaaaaa attcggttaa ggccaggggg aaagaaaaaa tataaattaa 6720 

aacatatagt atgggcaage agggagctag aacgattcge agttaatect ggectgttag 6780 

aaacatcaga aggctgtaga caaatactgg gacagctaca accatccctt cagacaggat 6840 

cagaagaact tagatcatta tataatacag tagcaaccct ctattgtgtg catcaaagga 6900 

tagagataaa agacaccaag gaagctttag acaagataga ggaagagcaa aacaaaagta 6960 

agaccaccge acagcaageg gccgctgate ttcagacctg gaggaggaga tatgagggac 7020 

aattggagaa gtgaattata taaatataaa gtagtaaaaa ttgaaccatt aggagtagca 7080 

eccaccaagg caaagagaag agtggtgcag agagaaaaaa gagcagtggg aataggagcet 7140 

ttgttecttg ggttcttggg agcagcagga agcactatgg gegcagectc aatgacgctg 7200 

acggtacagg ccagacaatt attgtctggt atagtgcage agcagaacaa tttgctgagg 7260 

gctattgagg cgcaacagea tetgttgcaa ctcacagtct ggggcatcaa geagetccag 7320 

gcaagaatce tggctgtgga aagataccta aaggatcaac agctcctggg gatttggggt 7380 

tgctctggaa aactcatttg caccactgct gtgccttgga atgctagttg gagtaataaa 7440 

tetctggaac agatttggaa tcacacgacc tggatggagt gggacagaga aattaacaat 7500 

tacacaagct taatacacte cttaattgaa gaatcgcaaa accagcaaga aaagaatgaa 7560 

caagaattat tggaattaga taaatgggca agtttgtgga attggtttaa cataacaaat 7620 

tggetgtggt atataaaatt attcataatg atagtaggag gcttggtagg tttaagaata 7680 

gtttttgctg tactttctat agtgaataga gttaggcagg gatattcace attatcgttt 7740 

cagacccace teccaaccce gaggggacce gacaggeccg aaggaataga agaagaaggt 7800 

ggagagagag acagagacag atccattcga ttagtgaacg gatctcgacg gtatcggtta 7860 

acttttaaaa gaaaaggggg gattgggggg tacagtgcag gggaaagaat agtagacata 7920 

atagcaacag acatacaaac taaagaatta caaaaacaaa ttacaaaaat tcaaaatttt 7980 

ggctcccgat cgttgcgtta cacacacaat tactgctgat cgagtgtage cttcgaatga 8040 

aagaccccac ctgtaggttt ggcaagatag ctgcagtaac gecattttge aaggcatgga 8100 

aaaataccaa accaagaata gagaagttca gatcaaggge gggtacatga aaatagctaa 8160 

egttgggceca aacaggatat ctgcggtgag cagtttcgge cecggceccgg ggccaagaac 8220 

agatggtcac cgcagtttcg gecccggece gaggcecaaga acagatggtc cccagatatg 8280 

gcccaaccct cagcagtttce ttaagaccca tcagatgttt ccaggctcce ccaaggacct 8340 

gaaatgacce tgcgecttat ttgaattaac caatcagect gettectcget tetgttcgcg 8400 

egettctget tcccgagctc tataaaagag ctcacaacce ctcactcgge gegecagtcc 8460 

tecgattgac tgagtcgece tgatcattgt cgatcctacc atccactcga cacacccgece 8520 

aggatce 8527 

SEQ ID NO: 38 moltype = AA length = 945 

FEATURE Location/Qualifiers 

source 1..945 

mol_type = protein 

note = ActA(1-584)-BFP-FKBP in pTwist Lenti SFFV; Payload 

Circuit CDS 

organism = unidentified 

SEQUENCE: 38 

MGLNRFMRAM MVVFITANCI TINPDIIFAA TDSEDSSLNT DEWEEEKTEE QPSEVNTGPR 60 

YETAREVSSR DIKELEKSNK VRNTNKADLI AMLKEKAEKG PNINNNNSEQ TENAAINEEFA 120 

SGADRPAIQV ERRHPGLPSD SAAEIKKRRK AIASSDSELE SLTYPDKPTK VNKKKVAKES 180 

VADASESDLD SSMQSADESS PQPLKANQQP FFPKVFKKIK DAGKWVRDKI DENPEVKKAI 240 

VDKSAGLIDQ LLTKKKSEEV NASDFPPPPT DEELRLALPE TPMLLGFNAP ATSEPSSFEF 300 

PPPPTDEELR LALPETPMLL GFNAPATSEP SSFEFPPPPT EDELEIIRET ASSLDSSFTR 360 

GDLASLRNAI NRHSQNFSDF PPIPTEEELN GRGGRPTSEE FSSLNSGDFT DDENSETTEE 420 

EIDRLADLRD RGTGKHSRNA GFLPLNPFAS SPVPSLSPKV SKISAPALIS DITKKTPFKN 480 

PSQPLNVFNK KTTTKTVTKK PTPVKTAPKL AELPATKPQE TVLRENKTPF IEKQAETNKQ 540 

SINMPSLPVI QKEATESDKE EMKPQTEEKM VEESESANNA NGKNGSGGSG GGGSMSELIK 600 

ENMHMKLYME GTVDNHHFKC TSEGEGKPYE GTQTMRIKVV EGGPLPFAFD ILATSFLYGS 660 

KTFINHTQGI PDFFKQSFPE GFTWERVTTY EDGGVLTATQ DTSLQDGCLI YNVKIRGVNF 720 

TSNGPVMOKK TLGWEAFTET LYPADGGLEG RNDMALKLVG GSHLIANIKT TYRSKKPAKN 780 

LKMPGVYYVD YRLERIKEAN NETYVEQHEV AVARYCDLPS KLGHKLNDSA GSAGSAGTGV 840 

QVETISPGDG RTFPKRGQTC VVHYTGMLED GKKFDSSRDR NKPFKFMLGK QEVIRGWEEG 900 

VAQMSVGQRA KLTISPDYAY GATGHPGIIP PHATLVFDVE LLKLE 945 

SEQ ID NO: 39 moltype = AA length = 107 

FEATURE Location/Qualifiers 

source 1..107 

mol_type = protein 

note = ActA(1-584)-BFP-FKBP in pTwist Lenti SFFV; Payload
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Circuit CDS 

organism = unidentified 

SEQUENCE: 39 

GVQVETISPG DGRTFPKRGQ TCVVHYTGML EDGKKFDSSR DRNKPFKFML GKQEVIRGWE 60 

EGVAQMSVGQ RAKLTISPDY AYGATGHPGI IPPHATLVFD VELLKLE 107 

SEQ ID NO: 40 moltype = DNA length = 10181 

FEATURE Location/Qualifiers 

source 1..10181 

mol_type = other DNA 

note = pLV-EFla-BFP-FKBP-IRES-Hygro; Payload Circuit 

organism = unidentified 

CDS 3393. .4448 

protein_id = 41 

translation = MSELIKENMHMKLYMEGTVDNHHFKCTSEGEGKPYEGTQTMRIKVV 

EGGPLPFAFDILATSFLYGSKTFINHTQGI PDFFKQSFPEGFTWERVTTYEDGGVLTAT 

QDTSLQODGCLIYNVKIRGVNFTSNGPVMQKKT LGWEAF TETLYPADGGLEGRNDMALKL 

VGGSHLIANI KTTYRSKKPAKNLKMPGVYYVDYRLERI KEANNET YVEQHEVAVARYCD 

LPSKLGHKLNDSAGSAGSAGTGVQVET ISPGDGRTFPKRGOTCVVHYTGMLEDGKKFDS 

SRDRNKPFKFMLGKQEV IRGWEEGVAQMSVGQRAKLTISPDYAYGATGHPGIIPPHATL 

VFDVELLKLE 

CDS 4125. .4448 

protein _id = 42 

translation = GVQVETISPGDGRTFPKRGOTCVVHYTGMLEDGKKFDSSRDRNKPF 

KFMLGKQEV I RGWEEGVAQMS VGQRAKLTI SPDYAYGATGHPGI I PPHATLVFDVELLK 

LE 

SEQUENCE: 40 

tggaagggcet aattcactcc caaagaagac aagatatcct tgatctgtgg atctaccaca 60 

cacaaggcta cttccctgat tagcagaact acacaccagg gecaggggtc agatatccac 120 

tgacctttgg atggtgctac aagctagtac cagttgagece agataaggta gaagaggcca 180 

ataaaggaga gaacaccage ttgttacace ctgtgagect gcatgggatg gatgacccgg 240 

agagagaagt gttagagtgg aggtttgaca gecgectage atttcatcac gtggeccgag 300 

agetgcatce ggagtacttc aagaactgct gatatcgage ttgctacaag ggactttccg 360 

etggggactt tecagggagg cgtggectgg gcegggactgg ggagtggega gecctcagat 420 

ectgcatata ageagetget ttttgectgt actgggtctce tctggttaga ccagatctga 480 

gectgggage tetctggcta actagggaac ccactgctta agectcaata aagettgect 540 

tgagtgctte aagtagtgtg tgcccgtctg ttgtgtgact ctggtaacta gagatccctc 600 

agaccctttt agtcagtgtg gaaaatctct agcagtggeg cccgaacagg gacttgaaag 660 

egaaagggaa accagaggag ctctctcgac gcaggactcg gcettgctgaa gegegcacgg 720 

caagaggega ggggcggega ctggtgagta cgccaaaaat tttgactage ggaggctaga 780 

aggagagaga tgggtgcgag agegtcagta ttaagegggg gagaattaga tegegatggg 840 

aaaaaattcg gttaaggcca gggggaaaga aaaaatataa attaaaacat atagtatggg 900 

caagcaggga gctagaacga ttcgcagtta atcctggect gttagaaaca tcagaaggct 960 

gtagacaaat actgggacag ctacaaccat cccttcagac aggatcagaa gaacttagat 1020 

cattatataa tacagtagca accctctatt gtgtgcatca aaggatagag ataaaagaca 1080 

ecaaggaage tttagacaag atagaggaag agcaaaacaa aagtaagace accgcacage 1140 

aageggcecgg cegcetgatct tcagacctgg aggaggagat atgagggaca attggagaag 1200 

tgaattatat aaatataaag tagtaaaaat tgaaccatta ggagtageac ccaccaagge 1260 

aaagagaaga gtggtgcaga gagaaaaaag agcagtggga ataggagett tgttccttgg 1320 

gttcttggga gcagcaggaa gcactatggg cgcagegtca atgacgctga cggtacagge 1380 

cagacaatta ttgtctggta tagtgcagca gcagaacaat ttgctgaggg ctattgagge 1440 

gcaacagcat ctgttgcaac tcacagtctg gggcatcaag cagctccagg caagaatect 1500 

ggctgtggaa agatacctaa aggatcaaca gctectgggg atttggggtt gctctggaaa 1560 

actcatttge accactgctg tgcecttggaa tgctagttgg agtaataaat ctctggaaca 1620 

gatttggaat cacacgacct ggatggagtg ggacagagaa attaacaatt acacaagctt 1680 

aatacactce ttaattgaag aatcgcaaaa ccagcaagaa aagaatgaac aagaattatt 1740 

ggaattagat aaatgggcaa gtttgtggaa ttggtttaac ataacaaatt ggctgtggta 1800 

tataaaatta ttcataatga tagtaggagg cttggtaggt ttaagaatag tttttgcetgt 1860 

actttctata gtgaatagag ttaggcaggg atattcacca ttatcgtttc agacccacct 1920 

eccaaccecg aggggacccg acaggcccga aggaatagaa gaagaaggtg gagagagaga 1980 

cagagacaga tccattcgat tagtgaacgg atctcgacgg tatcgcecttt aaaagaaaag 2040 

gggggattgg ggggtacagt gcaggggaaa gaatagtaga cataatagca acagacatac 2100 

aaactaaaga attacaaaaa caaattacaa aaattcaaaa ttttcgggtt tattacaggg 2160 

acagcagaga tccagtttat cgatgaggee ctttcgtctt cactcgaggt geccgtcagt 2220 

gggeagageg cacatcgece acagtccccg agaagttggg gggaggggtc ggcaattgaa 2280 

ceggtgcecta gagaaggtgg cgcggggtaa actgggaaag tgatgtcgtg tactggcetcc 2340 

gectttttce cgagggtggg ggagaaccgt atataagtge agtagtcgee gtgaacgttc 2400 

tttttcgcaa cgggtttgee gcecagaacac aggtaagtge cgtgtgtggt teccgcggge 2460 

etggectctt tacgggttat ggececttgeg tgccttgaat tacttccace tggctgcagt 2520 

acgtgattct tgatcccgag cttcgggttg gaagtgggtg ggagagttcg aggecttgcg 2580 

ettaaggage cecttegect cgtgcttgag ttgaggectg gectgggege tggggecgcee 2640 

gegtgcegaat ctggtggceac cttcgegect gtctcgetge tttcgataag tetctageca 2700 

tttaaaattt ttgatgacct gctgcegacge tttttttctg gcaagatagt cttgtaaatg 2760 

egggccaaga tctgcacact ggtatttcgg tttttgggge cgcgggegge gacggggece 2820 

gtgegtccca gegcacatgt teggegagge ggggectgeg agegeggceca ccgagaatcg 2880 

gacgggggta gtctcaaget ggccggectg ctctggtgee tggectcgeg cegecgtgta 2940
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tegeccegee ctgggeggca aggcetggece ggtcggcace agttgcgtga gceggaaagat 3000 

ggeegettce cggeectget gcagggagct caaaatggag gacgeggege tegggagage 3060 

gggcgggtga gtcacccaca caaaggaaaa gggectttce gtcctcagee gtcgettcat 3120 

gtgactccac ggagtaccgg gegecgtcca ggcacctcga ttagttctcg agcttttgga 3180 

gtacgtcgte tttaggttgg ggggaggggt tttatgegat ggagtttcce cacactgagt 3240 

gggtggagac tgaagttagg ccagettgge acttgatgta attcteccttg gaatttgecce 3300 

tttttgagtt tggatcttgg ttcattctca agectcagac agtggttcaa agtttttttc 3360 

ttecatttca ggtgtcgtga ggatccgeca ccatgagcega gctgattaag gagaacatge 3420 

acatgaagct gtacatggag ggcaccgtgg acaaccatca cttcaagtge acatccgagg 3480 

gegaaggeaa gcecctacgag ggcacccaga ccatgagaat caaggtggte gagggeggec 3540 

etctccectt cgecttcgac atectggceta ctagettcct ctacggcage aagaccttca 3600 

tcaaccacac ccagggcate cccgacttct tcaagcagte cttccctgag ggcttcacat 3660 

gggagagagt caccacatac gaagacgggg gegtgctgac cgctacccag gacaccagec 3720 

tecaggacgg ctgcctcate tacaacgtca agatcagagg ggtgaacttc acatccaacg 3780 

gecctgtgat gcagaagaaa acactcggct gggaggectt caccgagacg ctgtaccccg 3840 

etgacggegg cctggaagge agaaacgaca tggecctgaa getcgtggge gggagecatc 3900 

tgatcgcaaa catcaagace acatatagat ccaagaaacc cgctaagaac ctcaagatge 3960 

etggcegtcta ctatgtggac tacagactgg aaagaatcaa ggaggccaac aacgagacct 4020 

acgtcgagca gcacgaggtg gcagtggeca gatactgcga cctccctage aaactgggge 4080 

acaagcttaa tgacagegee ggaagtgetg getctgcggg taccggagtg caggtggaaa 4140 

ecatctccce aggagacggg cgcaccttce ccaagegegg ccagacctge gtggtgcact 4200 

acaccgggat gcttgaagat ggaaagaaat ttgattcctc ccgggacaga aacaagecct 4260 

ttaagtttat gctaggcaag caggaggtga tecgaggctg ggaagaaggg gttgceccaga 4320 

tgagtgtggg tcagagagee aaactgacta tatctccaga ttatgectat ggtgccactg 4380 

ggcacccagg catcatccca ccacatgcca ctctcgtctt cgatgtggag cttctaaaac 4440 

tggaatgage ggecgetcta gagtcgacgg gecgcggtaa caattgttaa ctaacttaag 4500 

etagcaacgg tttecctcta gcgggatcaa ttecgeccce ccceccctaac gttactggee 4560 

gaagecgcett ggaataagge cggtgtgcegt ttgtctatat gttattttce accatattgce 4620 

egtcttttgg caatgtgagg geccggaaac ctggeectgt cttcttgacg agcattccta 4680 

ggggtcttte cectctcgec aaaggaatge aaggtctgtt gaatgtcgtg aaggaagcag 4740 

ttectctgga agettcttga agacaaacaa cgtctgtage gaccctttge aggcagegga 4800 

accccccace tggcgacagg tgcectctgcg gccaaaagee acgtgtataa gatacacctg 4860 

caaaggcgge acaaccccag tgccacgttg tgagttggat agttgtggaa agagtcaaat 4920 

ggctctccte aagegtattc aacaagggge tgaaggatge ccagaaggta ccccattgta 4980 

tgggatctga tetggggect cggtgcacat getttacatg tgtttagtcg aggttaaaaa 5040 

aacgtctagg ccccccgaac cacggggacg tggttttcct ttgaaaaaca cgataatacc 5100 

atgaaaaage ctgaactcac cgcgacgtct gtcgagaagt ttctgatcga aaagttcgac 5160 

agegtctceg acctgatgcea gctctcggag ggcgaagaat ctegtgettt cagettcgat 5220 

gtaggaggge gtggatatgt cctgcgggta aatagctgcg ccgatggttt ctacaaagat 5280 

egttatgttt atecggcactt tgcatcggee gegetcccga ttcecggaagt gcttgacatt 5340 

ggggaattta gcegagagect gacctattge atctcccgee gtgcacaggg tgtcacgttg 5400 

caagacctge ctgaaaccga actgeceget gttctgcage cggtcgegga ggcecatggat 5460 

gegategetg cggecgatct tagecagacg agegggttcg geccattcgg accgcaagga 5520 

atcggtcaat acactacatg gcgtgatttc atatgegega ttgctgatce ccatgtgtat 5580 

cactggcaaa ctgtgatgga cgacaccgtc agtgegtccg tegcegcagge tctcgatgag 5640 

etgatgettt gggecgagga ctgecccgaa gtccggcace tegtgcacge ggatttcgge 5700 

tecaacaatg tcctgacgga caatggecge ataacagegg tcattgactg gagegaggceg 5760 

atgttcgggg attcccaata cgaggtcgee aacatcttct tetggaggee gtggttggcet 5820 

tgtatggage agcagacgeg ctacttcgag cggaggcate cggagcttge aggatcgecg 5880 

eggetccggg cgtatatgcet ccgcattggt cttgaccaac tctatcagag cttggttgac 5940 

ggcaatttcg atgatgcage ttgggegcag ggtcgatgcg acgcaatcgt ccgatccgga 6000 

geegggactg tegggegtac acaaatcgee cgcagaageg cggecgtctg gaccgatgge 6060 

tgtgtagaag tactcgcecga tagtggaaac cgacgeccca geactcgtce gagggcaaag 6120 

gaatageceg ggcggggege gtctggaaca atcaacctct ggattacaaa atttgtgaaa 6180 

gattgactgg tattcttaac tatgttgcte cttttacgct atgtggatac gcetgcetttaa 6240 

tgectttgta tcatgetatt gettcccgta tggctttcat tttctcctce ttgtataaat 6300 

ectggttget gtctctttat gaggagttgt ggccegttgt caggcaacgt ggegtggtgt 6360 

gcactgtgtt tgctgacgca acccccactg gttggggcat tgccaccace tgtcagetcc 6420 

tttccegggac tttegettte cccctcccta ttgccacgge ggaactcatec gecgectgece 6480 

ttgcccegetg ctggacaggg gctcggetgt tgggcactga caattccgtg gtgttgtcgg 6540 

ggaagetgac gtcctttcca tggetgetcg cctgtgttge cacctggatt ctgcgeggga 6600 

egtecttctg ctacgtccct teggecctca atccagcegga ccttccttce cgeggectge 6660 

tgeeggcetect geggeetctt cegegtctte gecttcgecee tcagacgagt cggatctccc 6720 

tttgggecege cteccegect ggaattaatt ctgcagtcga gacctagaaa aacatggage 6780 

aatcacaagt agcaatacag cagctaccaa tgctgattgt gectggctag aagcacaaga 6840 

ggaggaggag gtgggttttce cagtcacace tcaggtacct ttaagaccaa tgacttacaa 6900 

ggcagetgta gatcttagee actttttaaa agaaaagagg ggactggaag ggctaattca 6960 

etcccaacga agacaagata tecttgatct gtggatctac cacacacaag gctacttccc 7020 

tgattagcag aactacacac cagggccagg ggtcagatat ccactgacct ttggatggtg 7080 

ctacaagcta gtaccagttg agccagataa ggtagaagag gccaataaag gagagaacac 7140 

cagettgtta cacectgtga gectgcatgg gatggatgac ccggagagag aagtgttaga 7200 

gtggaggttt gacagecgee tagcatttca tcacgtggcee cgagagctge atccggagta 7260 

ettcaagaac tgctgatate gagcttgeta caagggactt tecgetgggg actttccagg 7320 

gaggegtgge ctgggceggga ctggggagtg gegagecctc agatcctgca tataagcage 7380 

tgctttttge ctgtactggg tctctctggt tagaccagat ctgagectgg gagcetctctg 7440 

gctaactagg gaacccactg cttaagecte aataaagett gecttgagtg cttcaagtag 7500
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tgtgtgcceg tectgttgtgt gactctggta actagagate cctcagacce ttttagtcag 7560 

tgtggaaaat ctctagceagt agtagttcat gtcatcttat tattcagtat ttataacttg 7620 

caaagaaatg aatatcagag agtgagagge cttgacattg ctagegttta ccgtcgacct 7680 

etagctagag cttggcgtaa tcatggtcat agctgtttce tgtgtgaaat tgttatecge 7740 

tcacaattce acacaacata cgagcecggaa gcataaagtg taaagectgg ggtgcctaat 7800 

gagtgagcta actcacatta attgegttge gctcactgce cgctttccag tcgggaaacc 7860 

tgtcgtgeca gctgcattaa tgaatcggee aacgegcggg gagaggeggt ttgegtattg 7920 

ggegetctte cgettcctcg ctcactgact cgetgegete ggtcgttcgg ctgcggcgag 7980 

eggtatcage tcactcaaag gcggtaatac ggttatccac agaatcaggg gataacgcag 8040 

gaaagaacat gtgagcaaaa ggccagcaaa aggccaggaa ccgtaaaaag gecgegttge 8100 

tggegttttt ccataggcte cgeccccctg acgagcatca caaaaatcga cgctcaagtc 8160 

agaggtggcg aaacccgaca ggactataaa gataccagge gtttccccct ggaagctcce 8220 

tegtgegete tectgttccg accctgecge ttaccggata cctgtcegee tttctccctt 8280 

egggaagegt gg¢egcetttct catagctcac gctgtaggta tctcagttcg gtgtaggtcg 8340 

ttegcetccaa gctgggcetgt gtgcacgaac ceccccgttca geccgacege tgegecttat 8400 

eccggtaacta tegtcttgag tccaacccgg taagacacga cttatcgeca ctggcagcag 8460 

ecactggtaa caggattage agagcgaggt atgtaggegg tgctacagag ttcttgaagt 8520 

ggtggectaa ctacggctac actagaagaa cagtatttgg tatctgcget ctgctgaage 8580 

cagttacctt cggaaaaaga gttggtaget cttgatccgg caaacaaace accgctggta 8640 

geggtggttt ttttgtttge aagcagcaga ttacgcegcag aaaaaaagga tctcaagaag 8700 

atectttgat cttttctacg gggtctgacg ctcagtggaa cgaaaactca cgttaaggga 8760 

ttttggtcat gagattatca aaaaggatct tcacctagat ccttttaaat taaaaatgaa 8820 

gttttaaate aatctaaagt atatatgagt aaacttggtc tgacagttac caatgcttaa 8880 

teagtgagge acctatctca gegatctgtc tatttcgtte atccatagtt gectgactcc 8940 

cegtcgtgta gataactacg atacgggagg gcttaccate tggccccagt gctgcaatga 9000 

taccgegaga cccacgctca ceggctccag atttatcage aataaaccag ccagecggaa 9060 

gggcecgagceg cagaagtggt cctgcaactt tatecgecte catccagtct attaattgtt 9120 

gccgggaage tagagtaagt agttcgecag ttaatagttt gcgcaacgtt gttgecattg 9180 

etacaggcat cgtggtgtca cgctcgtcgt ttggtatgge ttcattcage tecggttccce 9240 

aacgatcaag gcgagttaca tgatcccecca tgttgtgcaa aaaageggtt agetccttcg 9300 

gtectccgat cgttgtcaga agtaagttgg ccgcagtgtt atcactcatg gttatggcag 9360 

cactgcataa ttectcttact gtcatgcecat ccgtaagatg cttttctgtg actggtgagt 9420 

actcaaccaa gtcattctga gaatagtgta tgcggcegace gagttgetct tgeccggegt 9480 

caatacggga taataccgeg ccacatagca gaactttaaa agtgctcatec attggaaaac 9540 

gttcttcggg gcgaaaacte tcaaggatct taccgcetgtt gagatccagt tcgatgtaac 9600 

ecactcgtge acccaactga tcttcageat cttttacttt caccagegtt tctgggtgag 9660 

caaaaacagg aaggcaaaat gccgcaaaaa agggaataag ggcgacacgg aaatgttgaa 9720 

tactcatact cttecttttt caatattatt gaagcattta tcagggttat tgtctcatga 9780 

geggatacat atttgaatgt atttagaaaa ataaacaaat aggggttccg cgcacatttc 9840 

eccgaaaagt gccacctgac gtcgacggat cgggagatca acttgtttat tgcagcttat 9900 

aatggttaca aataaagcaa tagcatcaca aatttcacaa ataaagcatt tttttcactg 9960 

cattctagtt gtggtttgtce caaactcatec aatgtatctt atcatgtctg gatcaactgg 10020 

ataactcaag ctaaccaaaa tcatcccaaa cttcccacce cataccctat taccactgec 10080 

aattacctgt ggtttcattt actctaaacc tgtgattcct ctgaattatt ttcattttaa 10140 

agaaattgta tttgttaaat atgtactaca aacttagtag t 10181 

SEQ ID NO: 41 moltype = AA length = 351 

FEATURE Location/Qualifiers 

source 1..351 

mol_type = protein 

note = pLV-EFla-BFP-FKBP-IRES-Hygro; Payload Circuit CDS 

organism = unidentified 

SEQUENCE: 41 

MSELIKENMH MKLYMEGTVD NHHFKCTSEG EGKPYEGTQT MRIKVVEGGP LPFAFDILAT 60 

SFLYGSKTFI NHTQGIPDFF KQSFPEGFTW ERVTTYEDGG VLTATQDTSL QDGCLIYNVK 120 

IRGVNFTSNG PVMQOKKTLGW EAFTETLYPA DGGLEGRNDM ALKLVGGSHL IANIKTTYRS 180 

KKPAKNLKMP GVYYVDYRLE RIKEANNETY VEQHEVAVAR YCDLPSKLGH KLNDSAGSAG 240 

SAGTGVQVET ISPGDGRTFP KRGQTCVVHY TGMLEDGKKF DSSRDRNKPF KFMLGKQEVI 300 

RGWEEGVAQM SVGQRAKLTI SPDYAYGATG HPGIIPPHAT LVFDVELLKL E 351 

SEQ ID NO: 42 moltype = AA length = 107 

FEATURE Location/Qualifiers 

source 1..107 

mol_type = protein 

note = pLV-EFla-BFP-FKBP-IRES-Hygro; Payload Circuit CDS 

organism = unidentified 

SEQUENCE: 42 

GVQVETISPG DGRTFPKRGQ TCVVHYTGML EDGKKFDSSR DRNKPFKFML GKQEVIRGWE 

EGVAQMSVGQ RAKLTISPDY AYGATGHPGI IPPHATLVFD VELLKLE 

SEQ ID NO: 

FEATURE 

source 

43 moltype = DNA 

Location/Qualifiers 

1..21 

mol_type = 

note = 

other DNA 

length = 21 

Circuit; primer at 3328..3348; 

pLV-EFla-FRB-mCherry-MinD-IRES-Puro; 

EFla-F 

60 

107 

Payload 

May 16, 2024
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organism = synthetic construct 

SEQUENCE: 43 

teaagectca gacagtggtt c 21 

SEQ ID NO: 44 moltype = DNA length = 58 

FEATURE Location/Qualifiers 

source 1. .58 

mol_type = other DNA 

note = pLV-EFla-FRB-mCherry-MinD-IRES-Puro; Payload 

Circuit; primer at 3356..3413; FRB_mCherryMinD_F 

organism = synthetic construct 

SEQUENCE: 44 

ttttcttcca tttcaggtgt cgtgaggatce cgccaccatg gagatgtgge atgaagge 58 

SEQ ID NO: 45 moltype = DNA length = 43 

FEATURE Location/Qualifiers 

source 1. .43 

mol_type = other DNA 

note = pLV-EFla-FRB-mCherry-MinD-IRES-Puro; Payload 

Circuit; primer at complement (3648. .3690) ; 

FRB _mCherryMinD R 

organism = synthetic construct 

SEQUENCE: 45 

tatectccte geccttgcte accatctgct ttgagattcg teg 43 

SEQ ID NO: 46 moltype = DNA length = 18 

FEATURE Location/Qualifiers 

source 1..18 

mol_type = other DNA 

note = pLV-EFla-FRB-mCherry-MinD-IRES-Puro; Payload 

Circuit; primer at 3666..3683; mCherry F 

organism = synthetic construct 

SEQUENCE: 46 

atggtgagca agggcgag 18 

SEQ ID NO: 47 moltype = DNA length = 49 

FEATURE Location/Qualifiers 

source 1..49 

mol_type = other DNA 

note = pLV-EFla-FRB-mCherry-MinD-IRES-Puro; Payload 

Circuit; primer at complement (5202..5250); snap-MinD R 

organism = synthetic construct 

SEQUENCE: 47 

tacegeggee cgtcgactct agageggecg cttatcccce gaacagecg 49 

SEQ ID NO: 48 moltype = DNA length = 21 

FEATURE Location/Qualifiers 

source 1..21 

mol_type = other DNA 

note = pLV-EFla-FRB-mCherry-MinD-IRES-Puro; Payload 

Circuit; primer at complement (5271..5291); pLV-EFla-R 

organism = synthetic construct 

SEQUENCE: 48 

tagagggaaa cegttgctag c 21 

SEQ ID NO: 49 moltype = DNA length = 10526 

FEATURE Location/Qualifiers 

source 1. .10526 

mol_type = other DNA 

note = pLV-EFla-FRB-mCherry-MinD-IRES-Puro; Payload Circuit 

organism = unidentified 

CDS 3396. .3665 

protein_id = 50 

translation = EMWHEGLEEASRLYFGERNVKGMFEVLEPLHAMMERGPQTLKETSF 

NQAYGRDLMEAQEWCRKYMKSGNVKDLTQAWDLYYHVFRRISKQ 

CDS 3666. .4373 

protein_id = 51 

translation = MVSKGEEDNMAI IKEFMRFKVHMEGSVNGHEF EI EGEGEGRPYEGT 

QTAKLKVTKGGPLPFAWDI LS PQFMYGSKAYVKHPADI PDYLKLS FPEGFKWERVMNFE 

DGGVVTVTQODSSLODGEFI YKVKLRGTNFPSDGPVMQKKTMGWEASS ERMY PEDGALKG 

EIKQRLKLKDGGHYDAEVKTTYKAKKPVQLPGAYNVNI KLDITSHNEDYTIVEQYERAE 

GRHS TGGMDELYK 

CDS 4374. .4406 

protein_id = 52 

translation = DSAGSAGSAGT 

CDS 4407. .5216
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SEQUENCE : 

tggaagggct 
cacaaggcta 

tgacctttgg 

ataaaggaga 

agagagaagt 

agctgcatcc 

etggggactt 

cctgcatata 

gectgggage 
tgagtgcettec 

agaccctttt 

cgaaagggaa 

caagaggcga 

aggagagaga 

aaaaaattcg 

caagcaggga 

gtagacaaat 

cattatataa 

ccaaggaage 

aageggccgg 
tgaattatat 
aaagagaaga 

gttcttggga 

cagacaatta 

gcaacageat 

ggctgtggaa 
actcatttge 

gatttggaat 

aatacactcc 

ggaattagat 

tataaaatta 

actttctata 

cecaaccecg 

cagagacaga 

gggggattgg 
aaactaaaga 

acagcagaga 

gggeagageg 
ceggtgecta 

geetttttec 
tttttegeaa 
etggectctt 

acgtgattct 

cttaaggage 

gegtgegaat 

tttaaaattt 

egggccaaga 

gtgegtccca 

gacgggggta 
tegeccegec 

ggeegettce 

gggegggtga 
gtgactccac 

gtacgtegtec 

gggtggagac 
tttttgagtt 
ttccatttca 

aggcatctcg 

cettgcatge 

ectatggtcg 

atgtcaagga 

agcagatggt 

teaaggtgca 

agggeegece 

tgeecttege 

agcacccege 

agegegtgat 

aggacggcega 

cegtaatgca 

49 

aattcactcc 

ettccectgat 

atggtgctac 

gaacaccage 

gttagagtgg 
ggagtactte 

tecagggagg 
ageagetget 

tetctggcta 

aagtagtgtg 

agtcagtgtg 

accagaggag 

ggggeggega 

tgggtgegag 
gttaaggeca 

gctagaacga 

actgggacag 

tacagtagca 

tttagacaag 

cegetgatct 

aaatataaag 

gtggtgcaga 

gcagcaggaa 

ttgtctggta 
ctgttgcaac 

agatacctaa 

accactgctg 

cacacgacct 

ttaattgaag 

aaatgggcaa 

ttcataatga 

gtgaatagag 

aggggacecg 
tecattcgat 

ggggtacagt 
attacaaaaa 

tecagtttat 
cacategece 

gagaaggtgg 

egagggtggg 
egggtttgec 

tacgggttat 

tgatcecgag 

cecttegect 

etggtggcac 

ttgatgacct 

tetgcacact 

gegeacatgt 

gtctcaaget 

etgggeggca 
eggeectget 

gtcacccaca 

ggagtaccgg 
tttaggttgg 
tgaagttagg 

tggatcttgg 

ggtgtegtga 

tttgtacttt 

tatgatggaa 

agatttaatg 

cctcacccaa 

gageaaggge 

catggaggge 

ctacgagggec 

ctgggacatc 

cgacatccce 

gaacttcgag 

gttcatctac 

gaagaagace 

protein_id = 53 

translation = MARIIVVTSGKGGVGKTTSSAAIATGLAQKGKKTVVIDFDIGLRNL 

DLIMGCERRVVYDFVNV IQGDATLNQALIKDKRTENLY ILPASQTRDKDALTREGVAKV 

LDDLKAMDFEFIVCDSPAGIETGALMALYFADEAIITTNPEVSSVRDSDRILGILASKS 

RRAENGEEPI KEHLLLTRYNPGRVSRGDMLSMEDVLEI LRIKLVGVIPEDQSVLRASNQ 

GEPV ILDINADAGKAYADTVERLLGEERPFRF I EEEKKGFLKRLFGG 

caaagaagac aagatatcct tgatctgtgg atctaccaca 60 

tagcagaact acacaccagg gccaggggtc agatatccac 120 

aagctagtac cagttgagce agataaggta gaagaggcca 180 

ttgttacace ctgtgagect gcatgggatg gatgacccgg 240 

aggtttgaca gccgectage atttcatcac gtggeccgag 300 

aagaactgct gatatcgage ttgctacaag ggactttccg 360 

egtggectgg gcgggactgg ggagtggcga gecctcagat 420 

ttttgectgt actgggtcte tctggttaga ccagatctga 480 

actagggaac ccactgctta agectcaata aagettgect 540 

tgecegtctg ttgtgtgact ctggtaacta gagatccctc 600 

gaaaatctct agcagtggcg cccgaacagg gacttgaaag 660 

etctctcgac gcaggactcg gcttgctgaa gegegeacgg 720 

etggtgagta cgccaaaaat tttgactage ggaggctaga 780 

agcgtcagta ttaagcgggg gagaattaga tegegatggg 840 

gggggaaaga aaaaatataa attaaaacat atagtatggg 900 

ttegceagtta atectggect gttagaaaca tcagaaggcet 960 

ectacaaccat cccttcagac aggatcagaa gaacttagat 1020 

accctctatt gtgtgcatca aaggatagag ataaaagaca 1080 

atagaggaag agcaaaacaa aagtaagace accgcacage 1140 

tceagacctgg aggaggagat atgagggaca attggagaag 1200 

tagtaaaaat tgaaccatta ggagtagcac ccaccaagge 1260 

gagaaaaaag agcagtggga ataggagctt tgttcecttgg 1320 

gcactatggg cgcagegtca atgacgctga cggtacagge 1380 

tagtgcagca gcagaacaat ttgctgaggg ctattgagge 1440 

teacagtctg gggcatcaag cagctccagg caagaatcct 1500 

aggatcaaca gctectgggg atttggggtt gctctggaaa 1560 

tgecttggaa tgctagttgg agtaataaat ctctggaaca 1620 

ggatggagtg ggacagagaa attaacaatt acacaagctt 1680 

aatcgcaaaa ccagcaagaa aagaatgaac aagaattatt 1740 

gtttgtggaa ttggtttaac ataacaaatt ggctgtggta 1800 

tagtaggagg cttggtaggt ttaagaatag tttttgctgt 1860 

ttaggcaggg atattcacca ttatecgttte agacccacct 1920 

acaggcccga aggaatagaa gaagaaggtg gagagagaga 1980 

tagtgaacgg atctcgacgg tatcgecttt aaaagaaaag 2040 

gcaggggaaa gaatagtaga cataatagca acagacatac 2100 

caaattacaa aaattcaaaa ttttcgggtt tattacaggg 2160 

egatgaggee ctttcgtctt cactcgaggt geccgtcagt 2220 

acagtccccg agaagttggg gggaggggt¢ ggcaattgaa 2280 

egeggggtaa actgggaaag tgatgtcgtg tactggcetcce 2340 

ggagaaccgt atataagtge agtagtcgce gtgaacgttc 2400 

gccagaacac aggtaagtge cgtgtgtggt tcecgceggge 2460 

ggcecttgcg tgccttgaat tacttccace tggctgceagt 2520 

ettcgggttg gaagtgggtg ggagagttcg aggecttgcg 2580 

egtgettgag ttgaggectg gectgggege tggggecgee 2640 

ettegegect gtctcgetge tttcgataag tctctageca 2700 

gctgegacge tttttttctg gcaagatagt cttgtaaatg 2760 

ggtatttcgg tttttgggge cgcgggegge gacggggecce 2820 

teggegagge ggggectgcg agegeggceca ccgagaatcg 2880 

ggceggectg ctctggtgee tggectcgeg ccgecgtgta 2940 

aggctggece ggtcggcace agttgcgtga gcggaaagat 3000 

gcagggagct caaaatggag gacgeggcege tcgggagage 3060 

caaaggaaaa gggectttce gtcctcagee gtcgettcat 3120 

gegecgtcca ggcacctcga ttagttctcg agettttgga 3180 

ggggaggggt tttatgegat ggagtttcce cacactgagt 3240 

ecagettgge acttgatgta attctecttg gaatttgecce 3300 

ttcattctca agectcagac agtggttcaa agtttttttc 3360 

ggatccgcca ccatggagat gtggcatgaa ggectggaag 3420 

ggggaaagga acgtgaaagg catgtttgag gtgctggagce 3480 

ecggggeccce agactctgaa ggaaacatce tttaatcagg 3540 

gaggcccaag agtggtgcag gaagtacatg aaatcaggga 3600 

gectgggace tctattatca tgtgttccga cgaatctcaa 3660 

gaggaggata acatggccat catcaaggag ttcatgegct 3720 

tecgtgaacg gccacgagtt cgagatcgag ggcgagggcg 3780 

acccagaccg ccaagctgaa ggtgaccaag ggtggeeccce 3840 

etgtccccte agttcatgta cggctccaag gectacgtga 3900 

gactacttga agctgtcctt cceccgaggge ttcaagtggg 3960 

gacggceggeg tggtgaccgt gacccaggac tectccectge 4020 

aaggtgaage tgcgcggcac caacttccce tecgacggcece 4080 

atgggctggg aggectccte cgageggatg taccccgagg 4140
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acggegcect gaagggcgag atcaagcaga ggctgaagcet gaaggacgge ggcecactacg 4200 

acgctgaggt caagaccace tacaaggcca agaageccgt gcagetgece ggcegectaca 4260 

acgtcaacat caagttggac atcacctccc acaacgagga ctacaccatc gtggaacagt 4320 

acgaacgege cgagggcecge cactccaceg gceggcatgga cgagctgtac aaggacageg 4380 

ceggaagtge tggctctgeg ggtaccatgg cecgcataat agttgtgact tcaggtaagg 4440 

geggagttgg aaaaaccaca tccagegcag ccatagctac cggectcgca cagaaaggca 4500 

agaaaactgt ggtcatagat tttgatattg ggctcaggaa cctggacctg ataatgggct 4560 

gegaacggeg cgttgtctac gattttgtca atgtcatcca aggcgacgeg actcttaatc 4620 

aggcacttat aaaagataaa cgaaccgaaa acttgtatat tettcctgcc tcacaaacge 4680 

gggacaaaga cgcgctcace agggagggtg tcgcaaaagt tttggatgac ttgaaagcga 4740 

tggactttga gttcatagtt tgtgactctc cegecggtat agagacaggg gcacttatgg 4800 

cactgtactt cgcagatgaa gccataatca caactaatce ggaggtgtct agtgtgcgag 4860 

attcagaccg aatactgggg atactcgcca gcaaatcacg gagggcagaa aacggggagg 4920 

agccaattaa ggagcatcte ctgcttacce gatataacce cggtcgagta tctcggggag 4980 

atatgcttte aatggaagat gtcctcgaga ttctgaggat aaaactggta ggegttatcc 5040 

eggaagacca gtccgteccte cgcgcatcta atcaggggga gectgtcata cttgacataa 5100 

atgceggatge tgggaaagct tatgcecgata cggtagaacg gcetcctcggg gaagaacgge 5160 

ecttccgett catagaggag gaaaagaagg gattccttaa acggctgttc gggggataag 5220 

eggeegcetct agagtcgacg ggcecgceggta acaattgtta actaacttaa gctagcaacg 5280 

gtttcectct agcegggatca attccgecce ccccccctaa cgttactgge cgaagecgct 5340 

tggaataagg ccggtgtgeg tttgtctata tgttatttte caccatattg ccgtcttttg 5400 

gcaatgtgag ggcccggaaa cctggeectg tcttcttgac gagcattcct aggggtcttt 5460 

eccctctcge caaaggaatg caaggtctgt tgaatgtcgt gaaggaagca gttectctgg 5520 

aagettcttg aagacaaaca acgtctgtag cgacecctttg caggcagegg aaceccccac 5580 

etggcgacag gtgectctge ggccaaaage cacgtgtata agatacacct gcaaaggcgg 5640 

cacaacccca gtgccacgtt gtgagttgga tagttgtgga aagagtcaaa tggctctcct 5700 

caagegtatt caacaagggg ctgaaggatg cccagaaggt accccattgt atgggatctg 5760 

atctggggce teggtgeaca tgctttacat gtgtttagtc gaggttaaaa aaacgtctag 5820 

gcecccccgaa ccacggggac gtggttttce tttgaaaaac acgataatac catgaccgag 5880 

tacaagecca cggtgegect cgccaccege gacgacgtce ccagggecgt acgcaccctc 5940 

geegeegegt tegecgacta ccccgecacg cgcecacaccg tcgatccgga ccgecacatc 6000 

gagegggtca ccgagctgca agaactctte ctcacgegeg tegggctcga catcggcaag 6060 

gtgtgggtcg cggacgacgg cgcecgeggtg geggtctgga ccacgecgga gagegtcgaa 6120 

gegggggcegg tgttcgecga gatcggeccg cgcatggecg agttgagegg ttcccggctg 6180 

geegegceage aacagatgga aggectcctg gegecgcace ggcccaagga geccgegtgg 6240 

ttectggeca cegteggegt ctcegeccgac caccagggca agggtctggg cagegecgtce 6300 

gtgctccecg gagtggagge ggcecgagege gecggggtge ccgecttcct ggagacctcce 6360 

gegeccegea acctccectt ctacgagegg ctcggcttca ccegtcaccge cgacgtcgag 6420 

gtgecegaag gaccgegeac ctggtgcatg acccgcaage ccggtgectg acccgggcgg 6480 

ggegegtctg gaacaatcaa cctctggatt acaaaatttg tgaaagattg actggtattc 6540 

ttaactatgt tgetcctttt acgctatgtg gatacgctge tttaatgect ttgtatcatg 6600 

etattgctte cegtatggcet ttcattttct cctccttgta taaatcctgg ttgctgtctc 6660 

tttatgagga gttgtggece gttgtcagge aacgtggegt ggtgtgeact gtgtttgctg 6720 

acgcaaccce cactggttgg ggcattgeca ccacctgtca getcctttce gggactttcg 6780 

etttcccect ccctattgee acggcggaac teategeege ctgcecttgce cgcetgctgga 6840 

caggggctcg gctgttggge actgacaatt cegtggtgtt gtcggggaag ctgacgtcct 6900 

ttecatgget gcetegectgt gttgecacct ggattctgeg cgggacgtce ttctgctacg 6960 

teecttcgge cctcaatcca geggacctte ettccegegg ectgcetgecg getctgegge 7020 

etecttccgeg tettegectt cgecctcaga cgagtcggat ctccectttgg gecgectccce 7080 

egectggaat taattctgca gtcgagacct agaaaaacat ggagcaatca caagtagcaa 7140 

tacagcaget accaatgctg attgtgectg gctagaagea caagaggagg aggaggtggg 7200 

ttttccagte acacctcagg tacctttaag accaatgact tacaaggcag ctgtagatct 7260 

tagecacttt ttaaaagaaa agaggggact ggaagggcta attcactccc aacgaagaca 7320 

agatatcctt gatctgtgga tctaccacac acaaggctac ttcecctgatt agcagaacta 7380 

cacaccaggg ccaggggtca gatatccact gacctttgga tggtgctaca agctagtacc 7440 

agttgageca gataaggtag aagaggccaa taaaggagag aacaccaget tgttacacce 7500 

tgtgagectg catgggatgg atgacccgga gagagaagtg ttagagtgga ggtttgacag 7560 

cegectagea tttcatcacg tggeccgaga getgcatccg gagtacttca agaactgctg 7620 

atatcgagct tgctacaagg gactttccge tggggacttt ccagggagge gtggectggg 7680 

egggactggg gagtggcgag ccctcagatc ctgcatataa geagetgett tttgectgta 7740 

etgggtctct ctggttagac cagatctgag cctgggaget ctctggctaa ctagggaacc 7800 

cactgcttaa gcctcaataa agettgectt gagtgcttca agtagtgtgt geccgtctgt 7860 

tgtgtgacte tggtaactag agatccctca gaccctttta gtcagtgtgg aaaatctcta 7920 

gcagtagtag ttcatgtcat cttattatte agtatttata acttgcaaag aaatgaatat 7980 

cagagagtga gaggccttga cattgctage gtttaccgtc gacctctage tagagcttgg 8040 

egtaatcatg gtcatagctg tttcctgtgt gaaattgtta tecgcetcaca attccacaca 8100 

acatacgage cggaagcata aagtgtaaag cctggggtge ctaatgagtg agctaactca 8160 

cattaattge gttgcgcetca ctgeccgett tecagtcggg aaacctgtcg tgecagetge 8220 

attaatgaat cggccaacge gcggggagag geggtttgeg tattgggege tcttccgcett 8280 

ectcgctcac tgactegcetg cgctcggtcg ttegg¢etgeg gegageggta tcagctcact 8340 

caaaggeggt aatacggtta tccacagaat caggggataa cgcaggaaag aacatgtgag 8400 

caaaaggcca gcaaaaggee aggaaccgta aaaaggecge gttgctggcg tttttccata 8460 

ggctcegece ccctgacgag catcacaaaa atcgacgctc aagtcagagg tggcgaaacc 8520 

egacaggact ataaagatac caggcegtttec cecctggaag ctccctcgtg cgetctcctg 8580 

ttecgacect gcecgcettace ggatacctgt cegecetttct cecttcggga agegtggege 8640 

tttctcatag ctcacgctgt aggtatctca gttcggtgta ggtcgttcge tccaagetgg 8700



US 2024/0159767 Al May 16, 2024 
43 

-continued 
  

gctgtgtgca cgaacccecce gttcageceg accgetgege cttatccggt aactatcgtc 8760 

ttgagtccaa cccggtaaga cacgacttat cgccactgge agcagecact ggtaacagga 8820 

ttagcagage gaggtatgta ggcggtgceta cagagttctt gaagtggtgg cctaactacg 8880 

gctacactag aagaacagta tttggtatct gegetctgct gaagecagtt accttcggaa 8940 

aaagagttgg tagcetcttga tccggcaaac aaaccaccge tggtageggt ggtttttttg 9000 

tttgcaagea gcagattacg cgcagaaaaa aaggatctca agaagatecct ttgatctttt 9060 

etacggggtc tgacgcetcag tggaacgaaa actcacgtta agggattttg gtcatgagat 9120 

tatcaaaaag gatcttcace tagatccttt taaattaaaa atgaagtttt aaatcaatct 9180 

aaagtatata tgagtaaact tggtctgaca gttaccaatg cttaatcagt gaggcaccta 9240 

tetcagegat ctgtctattt cgttcatcca tagttgectg actccccgtc gtgtagataa 9300 

ectacgatacg ggagggctta ccatctggcce ccagtgctge aatgataccg cgagacccac 9360 

gctcacegge tccagattta tcagcaataa accagccage cggaagggee gagcgcagaa 9420 

gtggtcctge aactttatce gectccatce agtctattaa ttgttgccgg gaagctagag 9480 

taagtagtte gccagttaat agtttgcegcea acgttgttge cattgctaca ggcatcgtgg 9540 

tgtcacgete gtecgtttggt atggcttcat tcagetccgg ttcccaacga tcaaggcgag 9600 

ttacatgate ccccatgttg tgcaaaaaag cggttagcete cttcggtect ccgatcgttg 9660 

tcagaagtaa gttggecgcea gtgttatcac tcatggttat ggcagcactg cataattctc 9720 

ttactgtcat gccatccgta agatgctttt ctgtgactgg tgagtactca accaagtcat 9780 

tetgagaata gtgtatgcgg cgaccgagtt getcttgece ggcgtcaata cgggataata 9840 

cegegcecaca tagcagaact ttaaaagtge teatcattgg aaaacgttct tceggggcgaa 9900 

aactctcaag gatcttaccg ctgttgagat ccagttcgat gtaacccact cgtgcaccca 9960 

actgatctte agecatctttt actttcacca gegtttctgg gtgagcaaaa acaggaagge 10020 

aaaatgccge aaaaaaggga ataagggcga cacggaaatg ttgaatactc atactcttcc 10080 

tttttcaata ttattgaage atttatcagg gttattgtct catgagegga tacatatttg 10140 

aatgtattta gaaaaataaa caaatagggg ttccgegceac atttccccga aaagtgecac 10200 

etgacgtcga cggatcggga gatcaacttg tttattgcag cttataatgg ttacaaataa 10260 

agcaatagca tcacaaattt cacaaataaa geattttttt cactgcatte tagttgtggt 10320 

ttgtccaaac tcatcaatgt atcttatcat gtctggatca actggataac tcaagctaac 10380 

caaaatcate ccaaacttce caccccatac cctattacca ctgccaatta cctgtggttt 10440 

catttactct aaacctgtga ttecctctgaa ttattttcat tttaaagaaa ttgtatttgt 10500 

taaatatgta ctacaaactt agtagt 10526 

SEQ ID NO: 50 moltype = AA length = 90 

FEATURE Location/Qualifiers 

source 1..90 

mol_type = protein 

note = pLV-EFla-FRB-mCherry-MinD-IRES-Puro; Payload Circuit 

CDS 

organism = unidentified 

SEQUENCE: 50 

EMWHEGLEEA SRLYFGERNV KGMFEVLEPL HAMMERGPQT LKETSFNQAY GRDLMEAQEW 60 

CRKYMKSGNV KDLTQAWDLY YHVFRRISKQ 90 

SEQ ID NO: 51 moltype = AA length = 236 

FEATURE Location/Qualifiers 

source 1. .236 

mol_type = protein 

note = pLV-EFla-FRB-mCherry-MinD-IRES-Puro; Payload Circuit 

CDS 

organism = unidentified 

SEQUENCE: 51 

MVSKGEEDNM ATIKEFMRFK VHMEGSVNGH EFEIEGEGEG RPYEGTQTAK LKVTKGGPLP 60 

FAWDILSPQF MYGSKAYVKH PADIPDYLKL SFPEGFKWER VMNFEDGGVV TVTQDSSLQD 120 

GEFIYKVKLR GTNFPSDGPV MQKKTMGWEA SSERMYPEDG ALKGEIKOQRL KLKDGGHYDA 180 

EVKTTYKAKK PVQLPGAYNV NIKLDITSHN EDYTIVEQYE RAEGRHSTGG MDELYK 236 

SEQ ID NO: 52 moltype = AA length = 11 

FEATURE Location/Qualifiers 

source 1..11 

mol type = protein 

note = pLV-EFla-FRB-mCherry-MinD-IRES-Puro; Payload Circuit 

CDS 

organism = unidentified 

SEQUENCE: 52 

DSAGSAGSAG T 11 

SEQ ID NO: 53 moltype = AA length = 270 

FEATURE Location/Qualifiers 

source 1..270 

mol_type = protein 

note = pLV-EFla-FRB-mCherry-MinD-IRES-Puro; Payload Circuit 

CDS 

organism = unidentified 

SEQUENCE: 53 

MARIIVVTSG KGGVGKTTSS AATATGLAQK GKKTVVIDFD IGLRNLDLIM GCERRVVYDF 60 

VNVIQGDATL NQALIKDKRT ENLYILPASQ TRDKDALTRE GVAKVLDDLK AMDFEFIVCD 120
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SPAGIETGAL MALYFADEAI ITTNPEVSSV RDSDRILGIL ASKSRRAENG EEPIKEHLLL 180 

TRYNPGRVSR GDMLSMEDVL EILRIKLVGV IPEDQSVLRA SNQGEPVILD INADAGKAYA 240 

DTIVERLLGEE RPFRFIEEEK KGFLKRLFGG 270 

SEQ ID NO: 54 moltype = AA length = 270 

FEATURE Location/Qualifiers 

source 1..270 

mol_type = protein 

note = Escherichia_coli- MinD 

organism = Escherichia coli 

SEQUENCE: 54 

MARIIVVTSG KGGVGKTTSS AATATGLAQK GKKTVVIDFD IGLRNLDLIM GCERRVVYDF 60 

VNVIQGDATL NQALIKDKRT ENLYILPASQ TRDKDALTRE GVAKVLDDLK AMDFEFIVCD 120 

SPAGIETGAL MALYFADEAI ITTNPEVSSV RDSDRILGIL ASKSRRAENG EEPIKEHLLL 180 

TRYNPGRVSR GDMLSMEDVL EILRIKLVGV IPEDQSVLRA SNQGEPVILD INADAGKAYA 240 

DTIVERLLGEE RPFRFIEEEK KGFLKRLFGG 270 

SEQ ID NO: 55 moltype = AA length = 270 

FEATURE Location/Qualifiers 

source 1..270 

mol_type = protein 

note = Fukatsuia_symbiotica- MinD 

organism = Fukatsuia symbiotica 

SEQUENCE: 55 

MARIIVVTSG KGGVGKTTSS AATATGLAQQ GKKTVVIDFD IGLRNLDLIM GCERRVVYDF 60 

VNVIQEDATL NQALIKDKRT ENLYILPASQ TRDKDALTKE GVEKVLTGLD EMNFEYVVCD 120 

SPAGIETGAL MALYFADEAI ITTNPEVSSV RDSDRILGIL SSKSRRAKRG EEPIKEHLLL 180 

TRYNPSRVSR GDMLSMEDVL DILRIPLLGV IPEDQSVLSA SNQGEPVILN GGSNAGKAYA 240 

DTVARLLGEK RNFRFIEEEK KGFLKRLFGG 270 

SEQ ID NO: 56 moltype = AA length = 270 

FEATURE Location/Qualifiers 

source 1..270 

mol_type = protein 

note = Gullanella_endobia- MinD 

organism = Gullanella endobia 

SEQUENCE: 56 

MVRIIVVTSG KGGVGKTTSS AATATGLARK GKKTVVIDFD IGLRNLDLIM GCERRVVYDF 60 

INVINCDATL NQALIKDKRT ENLYVLPASQ TRDKDALTRE GVEKVLNDLD TMEFDFIICD 120 

SPAGIETGAL MALYFADEAI ITTNPEISSV RDSDRILGIL SAKSRRAENG LEAIKEHLLL 180 

TRYNPRRVKC GDMLSMRDVI EILRIPLLGL IPEDQSVLRA SNQGEPVILD KESDAGQAYI 240 

DMVDRLLGEE HPFRFIEEEK KGFIKRLFRG 270 

SEQ ID NO: 57 moltype = AA length = 271 

FEATURE Location/Qualifiers 

source 1..271 

mol_type = protein 

note = Moranella_endobia- MinD 

organism = Moranella endobia 

SEQUENCE: 57 

MARIIVVTSG KGGVGKTTSS ASIATGLARK GKKTVVIDFD IGLRNLDLIM GCERRVVYDF 60 

VNVVQGAARL TQALIKDKRT DNLYILPASQ TKDQDALTCA GVEKLLNDLN KMEFDFIVCD 120 

SPAGIETGAL MALYFADEAI ITTNPEVSSV RDSDRILGIL SSKSRRAEIG QEPIKEHLLL 180 

NRYNPGRVSR GDMLSIDDVI EILRIPLVGV IPEDQSVLQA SNQGEPVILN EDSDAGQAYS 240 

DMVDRLLGQE CPFRFIAEPQ KKSLUKRLFG V 271 

SEQ ID NO: 58 moltype = AA length = 264 

FEATURE Location/Qualifiers 

source 1. .264 

mol type = protein 

note = Clostridium tertium- MinD 

organism = Clostridium tertium 

SEQUENCE: 58 

MGVSIVITSG KGGVGKTTTT ANIGTALAAL NKRVVVVDGD TGLRNLDVLM GLENRIVYTI 60 

TDVIENRCRL KQALIKDKRY QNLCLLPTAQ TKDKDDIRPQ DMLKLINELK EDFDYVLIDC 120 

PAGIEQGFEN SVVGADRAVV VVNPEITSVR DADRVIGKLD AKGLDDHAVI INRLNYEMTQ 180 

RGDMLDVSDI IETLSIELLG VVPDDKNITV STNKGEPIVL DDKSISGQAF KNIARRITGE 240 

EVPLLDLKTG GEGFFASIKR LFKR 264 

SEQ ID NO: 59 moltype = AA length = 270 

FEATURE Location/Qualifiers 

source 1..270 

mol_type = protein 

note = Dickeya_dadantii- MinD 

organism = Dickeya dadantii 

SEQUENCE: 59
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MARIIVVTSG KGGVGKTTSS AATATGLAQK GKKTVVIDFD IGLRNLDLIM GCERRVVYDF 60 

VNVIQNDATL NQALIKDKRT ENLYILPASQ TRDKEALTRE GVDKVLKDLA DMAFDFIICD 120 

SPAGIETGAL MALYFADEAI ITTHPEVSSV RDSDRILGIL SSKSRRAEQG QEPIKEHLLL 180 

TRYNPGRVSR GDMLSMEDVL EILRIPLVGV IPEDQSVLRA SNQGEPVILD KDADAGKAYE 240 

DTVDRLLGEE RPYRFIEEEK KSFLKRLFGG 270 

SEQ ID NO: 60 moltype = AA length = 263 

FEATURE Location/Qualifiers 

source 1. .263 

mol_type = protein 

note = Helicobacter _felis- MinD 

organism = Helicobacter felis 

SEQUENCE: 60 

MVITITSGKG GVGKSTTTAN LAIGLALONK KVVAVDFDIG LRNLDMILGL ENRIVYDVID 60 

VMEGNCKLPQ ALINDKKNKN LYFLPASQSK DKNILDKAKV QALIAQLNAQ FDFVLIDSPA 120 

GIESGFEHAV LFADRAIIVV TPEVSSVRDS DRVIGIIDAK SCKGQEMVKH ILINRIKPDL 180 

VEKQEMLSNE DVLKILALPL IGLVPEDDKI VSATNTGEPV IYTQSPSALA FOQRITRRVLG 240 

EEVEFAEFRT KRGLVGTIKG WFA 263 

SEQ ID NO: 61 moltype = AA length = 268 

FEATURE Location/Qualifiers 

source 1..268 

mol_type = protein 

note = Helicobacter _pylori- MinD 

organism = Helicobacter pylori 

SEQUENCE: 61 

MAIVVTITSG KGGVGKSTTT ANLAIGLAES GKKVVAVDFD IGLRNLDMIL GLENRIVYDV 60 

VDVMEKNCNL SQALITDKKT KNLSFLAASQ SKDKNILDKE KVAILINALR ADFDYILIDS 120 

PAGIESGFEH AILHADMALV VVTPEVSSLR DSDRVIGIID AKSNRAKKGM EVHKHLIINR 180 

LKPELVANGE MISIEEVLKI LCLPLIGIIP EDSHIISATN KGEPVIRADC ESAKAYORIT 240 

RRILGEEVEY VEFKAKRGFF GALKGIFS 268 

SEQ ID NO: 62 moltype = AA length = 268 

FEATURE Location/Qualifiers 

source 1..268 

mol_type = protein 

note = Klebsiella_quasipneumoniae- MinD 

organism = Klebsiella quasipneumoniae 

SEQUENCE: 62 

MARIIVVTSG KGGVGKTTSS AATATGLAQK GKKTVVIDFD IGLRNLDLIM GCERRVVYDF 60 

VNVIQGDATL NQALIKDKRT ENLYILPASQ TRDKDALTRE GVDKVLEELK KMEFDFIVCD 120 

SPAGIETGAL MALYFADEAI ITTNPEVSSV RDSDRILGIL ASKSRRAENG EEPIKEHLLL 180 

TRYNPGRVNK GDMLSMEDVL EILRINLVGV IPEDQSVLRA SNQGEPVILD AASDAGKAYA 240 

DTVERLLGEE RPFRFIEEEK KGFLKRLF 268 

SEQ ID NO: 63 moltype = AA length = 270 

FEATURE Location/Qualifiers 

source 1..270 

mol_type = protein 

note = Pantoea_sp.Mhis- MinD 

organism = Pantoea sp.Mhis 

SEQUENCE: 63 

MSRIIVVTSG KGGVGKTTSS AATATGLAQN NKRTAVIDFD IGLRNLDLVM GCERRVVYDF 60 

INVIQGDATL NQALIRDKHT EQLYILPASQ TRNKDALTRK GVEKVIQELE ENDFDFIICD 120 

SPAGIEAGAL MALYFADEAI IITNPEVSSV HDSDRILGII SSKSYRAENG KTPIKEYLLL 180 

TRYNPNRVTR GDMLSMEDVL GILRIPLLGV IPEDQSVLRS SNQGEPVILD TNSDAGKAYF 240 

DTVERLLGKE LPFRFIEEEK KGFIKRLFGG 270 

SEQ ID NO: 64 moltype = AA length = 270 

FEATURE Location/Qualifiers 

source 1..270 

mol_type = protein 

note = Photobacterium_damselae- MinD 

organism = Photobacterium damselae 

SEQUENCE: 64 

MARIIVVTSG KGGVGKTTSS AATASGLALR GKKTAVIDFD IGLRNLDLIM GCERRVVYDF 60 

VNVINGEANL NQALIKDKRT DNLFVLPASQ TRDKDALSKE GVERVLKDLG EMGFDFVICD 120 

SPAGIETGAL MALYFADEAI VTTNPEVSSV RDSDRILGIL DSKSRRAEQG QEPVKQHLLL 180 

TRYNPTRVNQ GDMLSVQDVE EILHIPLLGV IPESQAVLNA SNKGEPVIFD KDADASIAYQ 240 

DTVARLLGEE CPFRFLEEEK KGFLKRLFGG 270 

SEQ ID NO: 65 moltype = AA length = 270 

FEATURE Location/Qualifiers 

source 1..270 

mol_type = protein 

note = Pseudomonas_poae- MinD
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organism = Pseudomonas poae 

SEQUENCE: 65 

MAKILVVTSG KGGVGKTTTS AATGTGLALR 

VNVVNGEANL QQALIKDKRL ENLYVLAASQ 

PAGIETGAHL AMYFADEATV VTNPEVSSVR 

RYNPERVNNG EMLGVEDVKD ILAVTLLGVI 

AVDRLLGKTV DHRFLDVKKK GFFERIFGGN 

GHKTVIVDFD VGLRNLDLIM GCERRVVYDF 

TRDKDALTKE GVGKVLAELK ETFEYVVCDS 

DSDRMLGLLA SKSQRAEKGE EPIKEHLLLT 

PESQAVLKAS NQGVPVILDD QSDAGQAYSD 

SEQ ID NO: 66 moltype = AA length = 270 

FEATURE Location/Qualifiers 

source 1..270 

mol_type = protein 

note = Thorsellia_anophelis- MinD 

organism = Thorsellia anophelis 

SEQUENCE: 66 

MTKVLVVTSG KGGVGKTTSS 

VNVIQGDATL NQALIKDKRT 

SPAGIESGAL MALYFADEAT 

TRYNPTRVSH GDMLSMEDVL 

DMVARLLGEE ROFRFLSEEK 

AAISTGLARK GKKTVVIDFD IGLRNLDLIM GCERRVVYDF 

ENLYILPASQ TRDKDALTRD GVEKVINELK EMEFDFIICD 

ITTNPEVSSV RDSDRILGIL SSKSKRAEQG DNPIKEHLLI 

EILRVPLVGL IPEDQSVLRA SNQGEPVILD ENSDAGKAYD 

KSFLKRLFGG 

SEQ ID NO: 67 moltype = AA length = 88 

FEATURE Location/Qualifiers 

source 1. .88 

mol_type = protein 

note = Escherichia_coli- Min E 

organism = Escherichia coli 

SEQUENCE: 67 

MALLDFFLSR KKNTANIAKE RLQIIVAERR RSDAEPHYLP QLRKDILEVI CKYVQIDPEM 

VTVQLEQKDG DISILELNVT LPEARELK 

SEQ ID NO: 68 moltype = AA length = 89 

FEATURE Location/Qualifiers 

source 1..89 

mol_type = protein 

note = Fukatsuia_symbiotica- Min E 

organism = Fukatsuia symbiotica 

SEQUENCE: 68 

MALLDFFLSG KKPTANIAKE RLQIIVAERR RGEQEPHYLP DLKRDVLAVI CKYVQINPDM 

LQOVQFEQKGD DISVLELNVT LPDMEETSK 

SEQ ID NO: 69 moltype = AA length = 88 

FEATURE Location/Qualifiers 

source 1. .88 

mol_type = protein 

note = Gullanella_endobia- Min E 

organism = Gullanella endobia 

SEQUENCE: 69 

MALLNFFISR KKSTANIAKE RLQIIVAEQR RGNNEPHYLP QLKRDLIEVI NKYVQIDSKM 

LSMQLEKDGN ISILELNIAL LETEESIE 

SEQ ID NO: 70 moltype = AA length = 84 

FEATURE Location/Qualifiers 

source 1. .84 

mol_type = protein 

note = Moranella_endobia- Min E 

organism = Moranella endobia 

SEQUENCE: 70 

MVLIDFFLAR KKNTANIAKE RLHSIVAERR GSNEPYYLPQ LKSDLLEVIS KYAKIDITMI 

SIQLDQKDEN LSILELNVKL TDTH 

SEQ ID NO: 71 moltype = AA length = 86 

FEATURE Location/Qualifiers 

source 1. .86 

mol_type = protein 

note = Clostridium_tertium- Min E 

organism = Clostridium tertium 

SEQUENCE: 71 

MEFLRKLSSR PTPKEVAKDR LKLILIHDRG DLPHETLEKI RMEILEVLSK YIEIDSEDVE 

IAVSKTENVE GNNPALVANI PIKNIK 

SEQ ID NO: 72 moltype = AA length = 93 

FEATURE Location/Qualifiers 

source 1. .93 

mol_type = protein 

note = Dickeya_dadantii- Min E 

60 

120 

180 

240 

270 

60 

120 

180 

240 

270 

60 

88 

60 

89 

60 

88 

60 

84 

60 

86



US 2024/0159767 Al 

A7 

-continued 

May 16, 2024 

  

organism = Dickeya dadantii 

SEQUENCE: 72 

MALLDFFLSR KKTTANIAKE RLQIIVAERR RGDSEPHYLP QLKRDILEVI CKYVQIDPEM 

VTVQLEQKGD DISVLELNVT LPEADEATPP TDK 

SEQ ID NO: 73 moltype = AA length = 80 

FEATURE Location/Qualifiers 

source 1..80 

mol_type = protein 

note = Helicobacter _felis- Min E 

organism = Helicobacter felis 

SEQUENCE: 73 

MKWFKGGSSA RARDRLTLVL AYERSMRIPY MEEMKKEILA VVQKYIATTK IDVRTSSNQE 

MDTLEVEIIL ERNSKGNPES 

SEQ ID NO: 74 moltype = AA length = 77 

FEATURE Location/Qualifiers 

source 1..77 

mol_type = protein 

note = Helicobacter_pylori- Min E 

organism = Helicobacter pylori 

SEQUENCE: 74 

MSLFDFFKSK GSAATATDRL KLILAKERTL NLPYMEEMRK EIIAVIQKYT KSSDIHFKTI 

DGNQSVETIE VEIILPK 

SEQ ID NO: 75 moltype = AA length = 89 

FEATURE Location/Qualifiers 

source 1..89 

mol_type = protein 

note = Klebsiella_quasipneumoniae- Min E 

organism = Klebsiella quasipneumoniae 

SEQUENCE: 75 

MALLDFFLSR KKNTANIAKE RLQIIVAERR RGDAEPHYLP QLRKDILEVI CKYVQIDPEM 

VSVQLEQRDG DISILELNVT LPETEESKP 

SEQ ID NO: 76 moltype = AA length = 93 

FEATURE Location/Qualifiers 

source 1. .93 

mol_type = protein 

note = Pantoea_sp.Mhis- Min E 

organism = Pantoea sp.Mhis 

SEQUENCE: 76 

MALLKFFLSH KKNTANIAKE RLQIIVAEHR KARNEPHYLP QLKRDILKVI CKYVKINPEM 

VTVQLEHKQD NISILELNIA LLEVKDLSNS NMI 

SEQ ID NO: 77 moltype = AA length = 87 

FEATURE Location/Qualifiers 

source 1. .87 

mol_type = protein 

note = Photobacterium_damselae- Min E 

organism = Photobacterium damselae 

SEQUENCE: 77 

MALLEFFRPK KTTTASVAKE RLQIIVAERR SAGQGAPSYL PQLKQDILEV IRKYVAIDPE 

QVVVTLDQKE EDLAVLELNV TLPEEDK 

SEQ ID NO: 78 moltype = AA length = 84 

FEATURE Location/Qualifiers 

source 1. .84 

mol_type = protein 

note = Pseudomonas_poae- Min E 

organism = Pseudomonas poae 

SEQUENCE: 78 

MKFLDFFRAN KKPSTASVAK ERLOQIIVAHE RGQRSTPDYL PALQKELVEV IRKYVNIGND 

DVHVALENDG SCSILELNIT LPDR 

SEQ ID NO: 79 moltype = AA length = 87 

FEATURE Location/Qualifiers 

source 1..87 

mol_type = protein 

note = Thorsellia_anophelis- Min E 

organism = Thorsellia anophelis 

SEQUENCE: 79 

MSLINFFLSK KKNTANIAKE RLQIIVAERR KADSAPAYLE EMKRDLLAVI CKYVQIDPDM 

LHVGYEQKDD DISVLELNIT LPENEEK 
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We claim: 
1. A method of directing the spatial and temporal distri- 

bution of molecules within a cell, the method comprising: 
expressing a first MinDE pair comprising a first MinD and 

a first MinE in a Eukaryotic cell. 
2. The method of claim 1, the method further comprising: 

expressing a second MinDE pair comprising a second MinD 

and a second MinE in the Eukaryotic cell. 
3. The method of claim 2, wherein the first MinDE pair is 

orthogonal to the second MinDE pair. 
4. The method of claim 1, wherein a reporter molecule is 

coupled to the MinD and/or the MinE, thereby providing at 
least partial visualization of the spatial and temporal distri- 

bution of molecules within the cell. 

5. The method of claim 4, the method further comprising: 
imaging the cell, thereby at least partly visualizing the 

spatial and temporal distribution of molecules within the 
cell. 

6. The method of claim 5, wherein the imaging is fre- 

quency-specific and allows identification of a cell by virtue 
of a characteristic frequency generated by the first MinDE 

pair therein. 
7. The method of claim 1, wherein the spatial and tem- 

poral distribution of molecules within the cell includes 
whole-cell oscillations, traveling waves, spirals, turbulent 

patterns, static patterns, or combinations thereof. 

8. The method of claim 1, wherein the Eukaryotic cell is 
a mammalian cell. 

9. The method of claim 1, wherein a functional moiety is 
coupled to the first MinD and/or the first MinE, thereby 

coupling the functional moiety to the spatial and temporal 
distribution of molecules within the cell. 

10. The method of claim 9, the method further compris- 

ing: adding an activating agent to the cell, thereby providing 
coupling between the functional moiety and a peripheral 

agent, thereby coupling the peripheral agent to the first 
MinD and/or the first MinE to which the functional moiety 

is coupled and coupling the peripheral agent to the spatial 
and temporal distribution of molecules within the cell. 

11. The method of claim 10, wherein the activating agent 

is rapamycin. 

12. The method of claim 1, wherein the first MinD or the 

first MinE has an amino acid sequence selected from the 
group consisting of SEQ ID NOs: 54-79 or a sequence 

having at least 95% sequence identity to SEQ ID NOs: 

54-79. 
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13. The method of claim 1, wherein the first MinD has an 
amino acid sequence selected from the group consisting of 

SEQ ID NOs: 54, 55, 58, 59, 60, 61, 62, 64, 65, and 66 or 
a sequence having at least 95% sequence identity to SEQ ID 

NOs: 54, 55, 58, 59, 60, 61, 62, 64, 65, and 66. 
14. The method of claim 1, wherein the first MinE has an 

amino acid sequence selected from the group consisting of 

SEQ ID NOs: 67, 68, 69, 70, 71, 72, 74, 75, 76, 77, 78, and 
79 or a sequence having at least 95% sequence identity to 

SEQ ID NOs: 67, 68, 69, 70, 71, 72, 74, 75, 76, 77, 78, and 
79, 

15. A composition of matter comprising: a cell non- 

natively expressing a first MinDE pair comprising a first 
MinD and a first MinE. 

16. The composition of claim 15, wherein the cell non- 
natively expresses a second MinDE pair comprising a sec- 

ond MinD and a second MinE. 

17. The composition of claim 16, wherein the first MinDE 
pair is orthogonal to the second MinDE pair. 

18. The composition of claim 15, wherein the first MinD 
has an amino acid sequence selected from the group con- 

sisting of SEQ ID NOs: 54, 55, 58, 59, 60, 61, 62, 64, 65, 
and 66 or a sequence having at least 95% sequence identity 
to SEQ ID NOs: 54, 55, 58, 59, 60, 61, 62, 64, 65, and 66. 

19. The composition of claim 15, wherein the first MinE 

has an amino acid sequence selected from the group con- 
sisting of SEQ ID NOs: 67, 68, 69, 70, 71, 72, 74, 75, 76, 
77, 78, and 79 or a sequence having at least 95% sequence 
identity to SEQ ID NOs: 67, 68, 69, 70, 71, 72, 74, 75, 76, 
77, 78, and 79. 

20. A method of exploiting spatial and temporal distribu- 
tion behaviors generated by non-natively expressed proteins 

pairs, the method comprising: 

a) observing a spatial and temporal distribution of mol- 

ecules within a cell including whole-cell oscillations, 

traveling waves, spirals, turbulent patterns, static pat- 
terns, or combinations thereof being generated by a pair 

of proteins with a cell, wherein the pair of proteins is 
not natively expressed in the cell; 

b) expressing the pair of proteins within the cell, wherein 

a functional moiety is coupled to one of the pair of 
proteins, thereby coupling the functional moiety to the 

spatial and temporal distribution of molecules within 
the cell.


