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UTFICRT BREHIRTE 2,

E—DREFE LT, BMIRE. (i) EEESEOENSFRIAEWIC
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CHIEEE—DENDFERERIENS FIER L EREROERGRZS
OERBERSA T ZEMIELTRTH> TLLW,

FEOOERKRE LT, BMIREERE. (1) SEFOENSFRLTZERY
32&T. ERATHARTZIIRE (ERLIR) 2R THARINEREIC
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EMDF BRI T -REBEAKRE4ERTZ T EREEARART ST
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DBE. (i) EHMESTHROMEERT /XL (i 1) B#Y T K&
REREENMESTEOR/EN LI L ARIENREIFICEFNIE
HRBADEND FRMEED T - REBESADOESEI MR I N 2 0 iER
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BT EMFELL,
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LTI FELLCIE 20724 >A (CyA) . o074 >B. ¥
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BLERTFROTI/BEIEZPESMITEIENTE S,
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o ZDBE. TTURTFROLIICEHO—EICIAFILESEBELTW
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JBBRE. RUERATI/BEENETND,

KRT7I/BEld, 79y (Gly) ., L—-75=v (Ala), L
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« AIWRZII (=C (=0) —R) . AIKRFL (=CO,H) . FF>HhI
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— WA FIHAILRZI, PIFILAFSHILRZIILENZESFSND,
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FUTILFZNWALKRZNAFS, PY—IVAILRZLFFS, AF0O7
D—=IVANLKRZNAF>, PIIFILALRZIILTFOENESFOND,

FAAIWAR=ZIL (=C (=0) —SR) OHl&E LTI, ZILFILFAAHIL
R, 22AFIFLNFFHALRZIN, PILTSZILFFHILKRZIL, 7L
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WRZWTFI /. >oAF7MFIVANKZLVT I/, PLTZIALKRZL
T/, PIVEZWNANVRZLTI /) PIY=IVALKRZLT I/, ~ATO
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INBICMAT—NH—-C (=0) —RHEONRFEHEELLZHRFN, 7
VFI, >oa7F, PITZII, ZILEFZ, 7=, AFO7Y
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1. Introduction
The CLOGP Reference Manual will help the user understand why the CLOG
P program calculates logP(ow) the way it does. Although the procedure

cannot be derived from first principles, we have tried to make the r
ules consistent with solvation theory, if for no other reason than th
ey are more easily remembered. The method simply adds together values
for structural parts of a solute molecule and correction factors dep
endent upon the particular way the parts are put together,

The CLOGP EXAMPLES section contains example CLOGP calculations for a
variety of chemicals and is designed as a companion to the CLOGP Refe

rence Manual. An asterisk (%) appears in the CLOGP Reference Manual w
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hen one or more examples are provided in CLOGP Example Calculations t
o illustrate aspects of the CLOGP computation. Examples also demonstr
ate DEPICT (chemical depiction).

Funding for the development of CLOGP was provided by the U.S. Environ
mental Protection Agency through Cooperative Agreement No, 809295, an
d we wish to acknowledge the encouragement and support of the project

officer, Dr. Gilman Veith of ERL-Duluth,

1.1 Measurement and Past Uses of Partition Coefficients
The partition coefficient is the equilibrium concentration of solute
in a non-polar solvent divided by the concentration of the same speci
es in a polar solvent, In this and most other applications, the polar
solvent is water. The logarithm of the partition coefficient, log P,
has been successfully used as a hydrophobic parameter in ’extratherm
o-dynamic’ Hammett methodology. 1-octanol has much to recommend it as
the choice for the non-polar phase (1) and logP(ow) has been used su
ccessfully in Quantitative Structure Activity Relationships (QSAR) in
the following special fields: drug and pesticide design (2,3); pharm
acokinetics (4); anaesthesiology (5); environmental transport and soi
l binding (6,7); toxicology (8); bioaccumulation (9); protein folding
(10); enzyme binding (11,12); enzymic reactions in non-aqueous solve
nts (13); and host-guest complexation (14a,b).
In principle, the measurement of the equilibrium concentration of sol
ute in the octanol and water phases, after shaking in a separatory fu
nnel, is very simple, and since good measured values are always to be
preferred over calculated ones, it would seem that there should be |
ittle need for a procedure to calculate them, As it turns out, reliab

le shake-flask measurements are time-consuming and often difficult to
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make. The criteria for high reliability are: measurements over a 10-
fold concentration range (with upper concentration no more than 75% o
f solubility or CMC, or no more than 5% of the aqueous phase, whichev
er is lower) and standard deviation of 0.03 or less in log terms. Thi
s often requires working at sub-micromolar concentrations, and so, wi
th either UV spectrophotometry or gas chromatography, it means that t
he standard curves must be established with utmost care, Radiotracer
methods seem well-suited for analyses at these low concentrations, bu
t impurities as well as adsorption at phase boundaries (including con
tainer walls) can introduce significant errors.

HPLC procedures provide a way around this bottleneck(15,16) and can s
ave time if there is a limited variety of structural types, and the |
og P values fall in the range of 0.5 to 4.0. Most HPLC procedures whi
ch are used to develop log P(ow) values do no use octanol and thus ha
ve to be referred to that system by standard curves which can be diff
erent depending on whether the solutes do or do not contain certain b
asic fragments, such as pyridine nitrogen. If the solutes do not abso
rb well in the UV, difficulties in detecting the elution time elimina
tes any advantage HPLC may have over the shake—-flask method,
Procedures which employ filter probes (17) or solubility columns(18)
speed up partition coefficient measurements by eliminating centrifuga
tion as the means of phase separation. However, each has its own set
of disadvantages and limit its acceptance as a method for establishin
g the standard values for a calculation procedure.

More efficient methods of measurement of octanol/water partition coef
ficients are certain to be developed in the future, but no conceivabl
e "breakthrough’ is likely to eliminate the need for logP calculation

To put the problem in proper prospective, one need only imagine som
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e dedicated synthetic chemist making all possible tri-substituted ben
zoic acids with the methods commonly available today. When finished,
there would be five million analogs for which partition coefficients
could be determined. And of course only by calculation is one going t
o have an estimate of hydrophobicity before synthesis,
The Pomona MedChem Project saw these and other arguments as reason en
ough to develop a method to calculate log P(ow) from structure by an
additive-constitutive procedure. As it turns out, the ’constitutive’
portion of the procedure was, by the very nature of the two competing
solvation equilibria, very complex, and the manual method required ¢
onsiderable effort before it could be applied with confidence. It is
the aim of the second-generation program, CLOGP, to take most of the
routine calculation burden from the user but still encourage him to s
tudy the interplay of hydrophobic and polar solvation forces which ca

n be so crucial to the design of bioactive chemicals.

1.2 How to Understand CLOGP Calculations

The first published method for calculating log P(ow) from structure (
19) was based on a 'substitution’ procedure and was developed with su
bstituent pi constants for aromatic rings in mind. Of course this met
hod was limited to deriving a new log P from a ’parent’ structure who
se log P was already known. Rekker(20) was the first to publish a pro
cedure which was more general in that it assigned ’fragmental constan
ts’ to a variety of structural pieces, and the calculated log P was t
he sum of the values appropriate for the molecule in question. The or
iginal pi system can be expressed as:

[#01]

Ry ® logkoagn - logfeay
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while the expression for Rekker’s fragment system is:
[#2]

Legp= T 35+ T BE

i N 4,

The method developed by Pomona MedChem (21) follows Rekker’s general
formulation, but there are some important differences in the approach
used to derive the actual working constants. Rekker used a ’reductio
nist’ approach - deriving the constants for carbon and hydrogen as we
Ll as those for polar fragments from a statistical treatment of a lar
ge body of log P data which contained numerous interaction factors. B
oth the fragment values (f) and interaction factors (F) had to be ide
ntified and evaluated concurrently, Also, Rekker neglected to clearly
define just what constitutes a fragment, Instead he provides a table
in which the known constants can be found (see footnote). Rekker als
o treats all correction factors as some multiple of a 'Magic Number’
(+0.28), but the selection of multiples was not made clear in his pub
Lished work. Although his method gained some acceptance for manual ca
lculation, we considered it too seriously flawed to serve as the basi
s for a computer method.
In order to construct a dependable, verifiable algorithm suitable for
log P calculations used in developing QSAR at Pomona College, we fir
st elected to clearly define what constitutes a fragment. Next we cho
se a 'constructionist’ approach to evaluate them; that is, we accepte
d as axiomatic that the hydrophobic portions of solutes were those mo
st "hydrocarbon-like’, and defined these carbons and hydrogen fragmen
t values as being truly constant. We gave very heavy emphasis to the
carefully-measured values for three solutes; molecular hydrogen, meth

ane and ethane, because from these we could derive fragment constants
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for carbon and hydrogen, which would be free of obscuring interactio
ns. For all hydrocarbon structures more complex than these, whose mea
sured values were NOT the sum of fragment values, we attempted to def
ine the difference in terms of universally-applicable correction fact
ors. It appears that this approach has led not only to a workable alg
orithm, but has highlighted the importance of certain types of polar

solvation forces which have received insufficient attention in the pa
st.
The first attempt to reduce the ’Pomona Method’ of log P calculation

to computer algorithm was made in collaboration with Dr, Jack Chou an
d Dr. Peter Jurs of Pennsylvania State University (22). It was called
CLOGP. A great deal was learned in the process of developing this fi
rst version, and it certainly established the real need for a ’stand-
alone’ program to make these calculations. Nevertheless, CLOGP was di
fficult to install and modify, and many well-known correction factors
could not be implemented due to programming difficulties. In light o
f this experience, we deemed it essential to incorporate, in the seco
nd generation program, design features which would encourage its cont
inuing evolution. To achieve that objective, the program had to be co
nceived as a 'modeling system’ which could operate from one or more e
asily-revised "value files’. As an example of the ease of updating, t
he largest fragment encountered to date is:

[1£28]
o 2
/L}if‘g\i\i\/&. Owww&\

It took less than two minutes to enter it into the database and begin
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to use it in calculations,
A number of significant improvements have been made to CLOGP over the
past few years. The most significant improvement is the ability to e
stimate a polar fragment value which has not appeared in a solute hav
ing a measure log P (oct). This type of estimation is designated as '’
calculated’. If the fragment in question has appeared in a measured s
olute, but in a different bonding environment (e.g., aromatic attache
d when aliphatic attached is needed), the new 4.0 version allows for
all extrapolations and designates the value as 'derived’ . The methodo
logy for the "No Missing Fragments’ algorithm is explained in more de
tail in ref. 23.
Earlier versions of CLOGP were able to assign corrections to polar fr
agments interacting over two Isolating Carbons (see Section 2. follow
ing). In the latest version, this distance has been extended to three
I.C.s. A significant improvement in steroid calculations recognizes
the unique contribution of polar groups at the 11 position as well as
some long-range intramolecular hydrogen bonds. These and a few other
minor improvements will be noted in the changed values in the CLOGP

Example Calculations, 6.3.

2. Fundamental Fragments
In view of the decision to make alkane carbons and hydrogens the most
fundamental fragments in the system, it is necessary to define these

very carefully before defining the polar, more hydrophilic fragments

2.1. Isolating Carbons

An ’Isolating Carbon’ (I.C.) atom is carbon which is NOT doubly- or t
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riply— bonded to a hetero atom. An I.C. may be bonded to a hetero ato
m by a single or an aromatic bond. This definition can be made cleare

r from the following two examples:

[1629]
Rttt
-
o prrndine & evumesin

In an earlier version of the manual calculation procedure (Ref. 21 p,
34) the Kekule structures for pyrimidine was considered; the earlier
rule is now superceded. In coumarin, both rings are designated as ar

omatic, and the only carbon which is not isolating is the one in the

carbonyl group, because it is doubly bonded to a hetero outside the r
ing.

Although the hydrophobic value of an I.C. is constant, several types

must still be identified; the degree to which they delocalize electro

ns in any polar fragments attached to them has a great influence on o

verall log P, The types of I.(C.s presently identified are listed belo

w with appropriate symbols:

(1]

Symbol Type

A Aliphatic
Z Benzyl
v Vinyl

Y Styryl

a Aromatic
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To be completely characterized, a polar fragment must have each of it
s "valence bonds’ designated with one of the above symbols (see secti
on "Fragment Valence Types”). The numerical value of the fragment wil

H H

l increase roughly in the order A’ to 'a’, but must be experimentall
y determined for high reliability.

All hydrogens bonded to I.C.s are fragments, These two kinds of funda
mental fragments are the most important members of the non-polar clas
s. A comparison of their relative values (C = 0.2; H = 0.225) is a re

minder that the measure of effective cavity size may not be as simple

as using van der Waals radii or CPK models.

2.2. Polar Fragments
A fragment is any atom or group of atoms bounded by Isolating Carbon
atoms, and all except hydrogen are considered polar. A fragment may h
ave many internal bonds but those connecting it to I.C.s are called ’
valence bonds’. Valence bonds are most often single, but can be aroma
tic, as in the case of the N fragments in pyrimidine shown above. Eac
h hydrogen in methane is a fragment, but the hydrogens in formaldehyd
e are not because the carbon to which they are bonded is not isolatin
g. This is very important to remember, for one frequently sees publis
hed calculations in which one fragment value is obtained from another
by the replacement of a fragment hydrogen with another fragment of k
nown value. At the present time a good rule to follow is: "Never brea
k up a Fragment; estimations can be made from values measured for dif
ferent bond environments (see below) but a Fragment cannot be constru
cted from parts.” Examples of fragments which cannot be "broken down”

further are:
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[3k2]

Monovalent: -CH;-CN
Divalent ~QC(=0)YNH-
Trivalent: ~0C(=0}N<
Tetravalent: >NC(=0)N<

As will become evident in the following sections, polar fragments can
interact in various ways. To quantitate this interaction it is neces

sary to define several types of polar fragments:

(A) X = any halogen, but for one type of interaction fluorine must be
assigned to a special subclass,’F’. (B) Y = all non-X fragments; the

se are further subdivided according to:

sensitivity to halogen interaction as 'Y-1', ’Y-2’, and ’Y-3' contain

ing '-OH" or not.

2.3. Intrinsic Values

Here the term, ’intrinsic’ fragment values, means those which would,
if summed, yield the correct log P without any correction factors. It
is worthwhile to examine some of the accepted hypotheses as to what
solvation forces or other phenomena determine these intrinsic values,
It takes more energy to form a cavity in water than in octanol. One w
ould predict, therefore, that increasing the size of a solute would i
ncrease its log P. Other factors being equal, this appears to be the
case. However, other features of the solute can partly or completely

override the effect of its size.

Water is much more capable than is octanol of accommodating localized

dipoles, and it contains, on a molar basis, more hydrogen bond accep
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ting and donating groups. So it is these three factors -size, localiz
ed dipole strength, and H-bonding ability — which largely determine t

he sign and magnitude of any fragment value,

2.3.1 Halogens
Halogens form an intense localized dipole when bonded to an aliphatic
carbon atom.* This intensity is somewhat lessened if the I.C. is ben
zyl and greatly lessened if it is vinyl, styryl or aromatic.* Fluorin
e has a negative fragment value when attached to an aliphatic carbon,
because the dipole effect outweighs the effect of size. Size is of g
reater importance with chlorine and bromine, but even bromine is less
hydrophobic than a hydrogen in an aliphatic setting. As will become
evident in the following section, much of this hydrophilic polar effe
ct can be lost through 'shielding’ by other halogens, or by electroni

¢ interaction with "Y' type polar groups.

2.3.2 H-Polar Fragments

H-Polar Fragments ('Y’ ) almost universally form some sort of hydrogen
bonds with the donor (H) or acceptor (0) of the aqueous phase. This
is thought to interrupt the peculiar "ice-like’ water shell which for

ms around the non-polar, hydrocarbon-like portions of each solute mol

ecule, and thereby effectively reduces cavity size. As noted above, t

his should reduce log P.

2.3.3 Ions
Octanol can accept some larger solutes containing a full formal charg
e in sufficient concentration for measurement., However, one must be ¢

areful that the species measured is the same, because water easily su
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pports complete ionization while ion-pairing is the usual condition i
n octanol except at the very lowest concentrations. Consistent values
can be obtained if ’standard conditions’ are adhered to: 0.1 M small
counter—ion (Nat+ or Cl-) and extrapolation to infinite dilution. Mea
sured in this way a carboxylate ion is about 4.1 log units lower than
the undissociated acid. No single value can be given to the positive
charge on a protonatedamine or quaternary ammonium, because the char
ge is delocalized along the hydrocarbon chain and thus the effect is
dependent on chain-length, It should be emphasized at this point that
, except for zwitterions, CLOGP calculates values for the neutral sol

ute only, %

2.3.4 Unsaturations

Double bonds in isolation have a slightly negative effect on log P.*

This effect may arise from the polarity of the pi electrons or else i
t may be due to the shorter bond length reducing cavity size. At any
rate, it disappears if the double bonds are conjugated.* Triple bonds
are decidedly hydrophilic and require a large negative correction fa

ctor.

3. Correction Factors

3.1 Structural Factors

3.1.1 Bonds

To properly perform its calculations, CLOGP needs to know the number
and types of certain bonds in the solute structure. There is some rea
son to believe that, for the bonds in question, factors other than bo
nd length affect the size of the solvent cavity needed to contain the

hydrophobic portions of the solute molecule.
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The effect of all bonds within any fragment is taken care of by the f
ragment value, and so it is NOT necessary to keep track of them, NOR
of any bonds to hydrogen. And, as explained below, it is convenient t
o allow for the bond effect in aromatic rings by including it in a sp
ecial aromatic I.C. type, 'aromatic carbon’; therefore, aromatic bond
s also are NOT given special attention.

Bonds which DO need to be identified are the following:

3.1.1.1 Chain bonds
Chain bonds are non-ring bonds between I.C.s plus any valence bonds t

o fragmentsx,

3.1.1.2 Ring Bonds
Ring bonds are non-aromatic ring bonds between I.C.s plus any valence

bonds to fragmentsx,

3.1.1.3 Branch Bonds

Branch bonds are chain bonds emanating from 'Branched Fragments’ (a f
ragment type presently limited to phosphate esters) and counted to th
e last I.C. preceding any polar fragment.*

A separate count of each of these bonds types must be made, and a neg
ative correction applied. For chain bonds only, this correction appli
es to bonds AFTER the first in each chain, For example, there is no n
et bond correction for ethane but there is one for propane. This sugg
ests that the correction accounts for flexing of the chain which is n
ot possible in methane or ethane. 1,2-diethylbenzene gets only a net

of two bond corrections, because each chain is counted separately. Al

so compatible with a 'flexing’ hypothesis is the fact that the correc
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tion is greater for chains than for aliphatic rings.
As noted above, an isolated double bond is assigned a negative correc
tion factor (-0.09). This factor actually becomes slightly positive i
f the double bonds are conjugated in a ring such as benzene. Since it
is much more convenient to assign all bonds in large fused ring syst
ems as aromatic type, rather than using the Kekule system of alternat
ing doubles and singles, it is worthwhile to assign a special fragmen
t value to an aromatic carbon and include all the necessary bonding e
ffects therein. The value of aliphatic carbon is +0.20;the value for
aromatic carbon which includes all bond effects associated with the a

romatic ring system is +0.13, %

3.1.2 Branching at Isolating Carbons

3.1.2.1 Chain Branch

It is well-known that iso-alkanes are more water-soluble than their n

—-isomers.* This branching evidently does not produce a corresponding

solubility increase in the octanol phase in the partitioning process,
because the correction required in CLOGP is negative in sign.

In CLOGP, the concept of branching was expanded, and now replaces the
earlier use of the 'ring’ cluster’ correction(21). Fusion carbons in
non—-aromatic rings are considered as branched and given the same cor

rection factor as chains; i.e., -0.13.% They are designated cluster b

ranches.

3.1.2.2 Group Branch
If an H-Polar group branches from an I,C., the increase in water solub
ility, compared to the n—-isomer, is even greater than with chain bran

ching. Again this carries over to partitioning equilibrium; H-Polar g
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roup branching requires a larger correction than does chain branching
For this reason isopropyl alcohol is given one group branch correct
ion and no chain branch is considered.* Tertiary butyl alcohol gets o
ne of each type.*
If a fragment has more than two external(valence) bonds, it could be
considered a branching point. However, in all cases except the ’Branc
hed Fragments’ noted above (t-amines and phosphate esters), the entir
e negative branching effect is included in the fragment value itself.
Only in the case of the 'Branched Fragments’ is the effect chain-len

gth dependent.

3.2 Interaction Factors

3.2.1 Aliphatic Proximity (Measured Topologically)

3.2.1.1 Halogen vs. Halogen (X vs. X)

The positive correction to log P for this interaction is thought to r

esult from dipole shielding and is Limited to halogens on the same (g

eminal) or adjacent (vicinal) I.C.s. The geminal interaction is desig
nated ' X-C-X", and the corrections can be thought to arise as follows
: adding a second halogen to an I,C., which already has one creates th
e first X-C-X pair, and the correction required is +0.60.% Adding the
third halogen to the same I.C. creates two more such paintings, each
of which requires a correction of +0.5.% If the fourth halogen is ad

ded, the dipole is almost completely shielded, and the three addition
al pairings require corrections of +0.40 each.%* For carbon tetrachlor
ide the total geminal halogen correction would be:

EQ on pg. 12

For the vicinal halogen correction, X-C-C-X, the bond between carbons

must not be double.* The correction is evaluated by subtracting one
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from the number of halogens meeting the structural requirement and mu
ltiplying by the factor 0.28. (Again Rekker’s Magic Constant pops up!
)

3.2.1.2 H-Polar vs. H-Polar (Y vs., Y)
As noted in the section on "Intrinsic Values’, the negative sign on t
he 'Y’ fragments is thought to result from their ’structure-breaking’
(and thus cavity-reducing) ability in the water phase. 'Y fragments
appear to eliminate the cavity requirement for two or more I.C.s to
which they are attached. Obviously if two 'Y fragments are located o
n the same or adjacent I.C.s to which they are attached. Obviously if
two 'Y’ fragments are located on the same or adjacent I.C.s some of
this cavity reduction is going to be counted twice. Thus a positive ¢
orrection factor is called for when the topological separation is les
s than three I.C.s. The CLOGP algorithm is an improvement over the or
iginal Rekker procedure(20) in that, in place of the same correction
for every Y-C-Y or Y-C-C-Y, it makes the correction proportional to h
ow much hydrophilic character (negative fragment value) is involved.
This proportionality appears to apply even if one of the fragments is
charged and has a highly negative value, but as previously noted, th
e CLOGP algorithm currently does not treat ions,.
If one of the 'Y’ fragments in a Y-C-Y interaction contains an -0OH mo
iety (e.g. -NHOH, -COOH, or -OH itself), a greater proportion of the
hydrophi lic character of the pair is lost. The coefficient by which t
he fragment sum is multiplied increases from 0.32 to 0.42.%
If both the 'Y’ fragments and the carbons of Y-C-C-Y are in a ring, t
he hydrophilicity loss is not as great as if they are all in a chain

(coefficient 0.26 vs. 0.20).% If one 'Y is a substituent on the ring
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while the other is in the ring, the correction coefficients are aver
aged (0.23).% If one of the carbons has two 'Y’ fragments, the gemina
L correction is applied first; then, for the (Y-C-C,Y'Y'’) correction
, both pairings are calculated and averaged.* If both I.C.s have gemi
nal 'Y fragments, then the vicinal correction is not applicable.* (S

ee penicillin in EXAMPLES).

3.2.1.3 Halogen vs. H-Polar (X vs. Y)
The interaction being considered at this point is limited to that whi
ch takes place across single bonds, It is therefore, probably due to
an inductive or field effect. (The electronic interaction between fra
gments on or in aromatic rings is discussed in the following section,
) In evaluating the X-C-Y correction factor, all halogens can be trea
ted alike. However, there are at least three levels of sensitivity sh
own by 'Y type fragments. In CLOGP the most sensitive class, 'Y-3',
is restricted to the structural type: -S02-R.% ’Y-2' consists of the
types: -CONH-R, -0-R, -S-R, and -NH-R; and 'Y-1’ of all other, H-pola
r fragments.* The correction factor for the first alpha-halogen (i.e.
X-C-Y) is the same for all three Y-types (40.9). For 'Y-3' fragments
, this correction factor is doubled when there are two alpha halogens
(X{2}-C-Y3) and tripled when there are three (X{3}-C-Y3). For ’'Y-2’
fragments, the second and third alpha-halogens need much less correct
ion, and for 'Y-1", virtually none. In the case of multiple halogenat
ion, the X-C-X and the X-C-Y corrections are additive,.
The CLOGP algorithm makes no separation of 'Y types to make the X-C-
C-Y correction, but needs to distinguish fluorine from the other "X

halogens. *
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3.2.2 Electronic (through Pi-bonds)

3.2.2.1 Fragment Valence Type

As previously noted, all fragments (X or Y type) are assigned the mos
t negative values when bonded to aliphatic I.C.s (designated as "A’).
This can be considered as the ’base’ or ’intrinsic’ level. If the fr
agment value when attached to a vinyl I.C. (V) has not been measured
it can be estimated as the average of the base and aromatic-bonded (a
) values.* Likewise the value for the styryl-attached fragment can be
estimated as two—thirds the way from the base to the aromatic value.

% CLOGP will only make these estimations when measured values have no

t been entered in the database.

3.2.2.2 Extension of Aromaticity
The extension of the aromatic ring system through fusion (as in napht
halene or direct substitution (as in biphenyl)) appears to increase |
og P, especially if the heteroaromatic atom is next to the juncture.*
If the ringjoining carbons are attached only to other aromatic carbo
ns, electron delocalization is minimal and so is the correction: +0.1
0 for each I.C. If the I.C.s are also attached to a polar (fused-in)
fragment, such as in quinoline or 2-phenylpyrimidine, the correction

is greater, +0.31.%

3.2.2.3 Sigma/Rho Fragment Interaction

When two or more X and/or Y type fragments are attached to an aromati
¢ ring system, the correction factors can be calculated by a method v
ery similar to that used by Hammett(23) to calculate the electronic e
ffects in other equilibria, such as acid ionization.* This requires t

he assignment of a measure of electronic ’strength’ (sigma) and ’susc
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eptibility’ (rho). In dealing with electronic effects on partitioning
equilibria, a few fragments appear to act ’'bidirectionally’ and requ
ire both sigma and rho values, although they cannot, of course, act u
pon themselves. Most of the details of sigma and rho assignment to X
and Y type fragments can be found elsewhere (24), but it should be po
inted out that the latest version of the program (CLOGP) follows a ne
wer procedure for ’fused-in’ fragments. Fragments fused in aromatic r
ings(e.g. -N= or >C=0) may also be assigned both rho and sigma consta
nts and treated together with 'on-ring’ fragments instead of requirin
g a separate treatment, x
Fragments on different rings in an aromatic ring system interact with
one another but the effect is attenuated.* If the two rings in the s
ystem are fused, as in b-acetyl-1-naphthylamine, the 'intrinsic’ effe
ct is only half the sigma rho product just as it is in the biphenyl s
ystem such as in 4-(m-chlorophenyl)aniline.
One frequently encounters aromatic ring systems containing several fr
agments with rho and sigma values assigned, and the potential correct
ion from all cross products of sigma/rho could be very large. Since t
hese multiple effects are NOT additive, some scaling down procedure w
as indicated. The one chosen for CLOGP takes the following steps:
a) The full potential sigma/rho product for each possible interaction
is calculated and placed in descending value order, AFTER considerin
g if the fragment pair are on the same or separate rings.
b) Except for the sigma for a pyridine type nitrogen, each use of sig
ma or rho causes it to "age’. The first interaction at the top of the
list is entered at full potential because the current age of its sig
ma and rho components is 'zero’ for each. Each use reduces the effect

ive sigma or rho value to 1/2 its previous value, and so if each were
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at "age 1’7, the increment to the correction would only be 1/4 as muc
h as a 'fresh’ interaction. The mechanics of this computation are bes
t understood by looking at the detailed output of some complex struct

ures. Two such examples are provided in the example section, *

3.2.3 Special Ortho

As noted in the previous section, aromatic substituent (fragment) pai
rs, if they have sigma and rho values assigned to them, are given the
same correction factor regardless of their relative position on the
ring. It is important to keep in mind that if the fragment pair are o
n adjacent positions (i.e. ortho), an additional correction may be re

quired.

3.2.3.1 Crowding
"Crowding’ of certain fragment types can effectively lower their arom
atic-attached values. This is most apparent in the case of fragments
attached to the aromatic ring through a hetero atom which possesses a
n electron pair, such as -NHCOCH3. % A reasonable explanation of this
observation is that the lone pair can no longer remain in the plane o
f the ring, making the fragment attachment resemble aliphatic (A) rat
her than true aromatic (a). The magnitude of the correction appears t
o depend on both steric and electronic (field) effects(25).
If this explanation is valid, one would expect the correction to vary
continuously up to a maximum characteristic of each fragment type. I
t was surprising, therefore, to find that the rather large data set u
sed in the original evaluation of the 'negative ortho’ effect (24) se
emed to fit multiples of Rekker’s Magic Constant(20). This is handled

in CLOGP by assigning integers to a matrix which has generalized fra
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gment types for coordinates.
More recent data provides many examples which do not support this 'qu
antized’ correction. Nevertheless, it is being retained for the prese

nt because of simplicity and because its maximum is only 0. 14,

3.2.3.2 Intra-Molecular Hydrogen Bonding
Hydrogen bonding is known to occur intramolecularly between two ortho
subsituents if one is a donor and the other an acceptor. A classical
example of such an H-bond is that in o-nitrophenol. As might be expe
cted, an intramolecular H-bond reduces water’s ability to accommodate
that solute, and the log P of o-nitrophenol is over two log units hi
gher than the m- and p—isomers in the heptane and carbon tetrachlorid
e solvent systems. One must always keep in mind, however, that the oc
tanol phase possesses both H-donor and H-acceptor capability, not onl
y because it is an alcohol, but because of the 2M water present at sa
turation. In actuality, the presence of the intramolecular H-bond in
o-nitrophenol penalizes solvation in octanol slightly more than it do
es solvation in water, and its log P is 0.09 log units lower than the
m—- and p-isomers.
In terms of intramolecular H-bonding between aromatic ortho substitue
nts, the octanol/water system appears to be sensitive to a very restr
icted class. The only clear—-cut cases seem to result from a carbonyl
group directly attached to the ring acting as acceptor, and a directl
y-attached -OH or -NH- acting as donor.* In all of the cases observed
so far, the correction is very close to +0.63, and is stored in the
same matrix used for the 'negative ortho’ corrections. Thus the ’crow
ding’ and H-bonding ortho effects never are applied simultaneously, b

ut a sigma/rho correction cannot be added to either.
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4, Summary
The fragment method of calculating log P(ow) has been proved valuable
in many fields, including drug design and hazard assessment. However
, manual calculations require a great deal of instructions and become
very lengthy for complex structures and thus are error-prone. The co
mputer program, CLOGP, enables the method to be applied by non-expert
s and includes an estimate of error, which is not possible in the fut
ure. Regular users can avail themselves of an annual update which wil
Ll bring them current with all newly measured fragment values and impr
oved correction factors. Versions with the Unified Driver compare the
calculation from structure with a measured value from log P(ow) for
neutral solutes. Starlist is also included in the annual updating ser
vice. We plan to make available in the near future a searching progra
m, GENIE, which will extend the search of Starlist to close analogs.
The current literature contains many examples of QSAR accompanied by
calculations of hydrophobicity which have not been made according to
a consistent application of the rules they purport to follow. This ha
s caused some confusion and cast doubt upon the entire approach. Perh
aps, if the use of CLOGP becomes more widespread, published calculati
ons will become more comparable, especially if reference is made to t
he program version,
Any prediction of the future is risky, but, judging from the recent p
ast, we can expect an increasing demand for logP(ow) values, It is in
conceivable that CLOGP will be perfected to such an extent that it su
pplants partition coefficient measurement, The two methods should rem
ain as they are now: mutually complimentary.

With the STARLIST module in CLOGP, the user will be able to check the
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calculated value against an acceptable measured value if the solute
structure entered is one of over 4,000 contained in that special file
which is Llimited to non-tautomeric structures measured at a pH where

the neutral form predominates,
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RISSIERD F—REBESES A TS VRICEFNIZERTFROIE, 1
X1O0UEDRTFRIZBEVWT, RTIFKFDC | ogPiE HIZIE 243U
T, 23BUF. 22F, 21T, XIF20UTTH>TEL\W, RIGCIER
DF—REBEEERSA TS IVRIIEENDZERTFROI>E. 1 X10300E
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[0103]

[0104]

DORTFRICBWT, RTFFRDOC | o g POTFRIE, BIxIE. 5L, 6
BlE, 7RE, 8l E, XIE1OMLETH>TL\V, RIRBIRAD T —KERE
BRSATSVRIZEZFNZERRTIFROI>BE, 1 X1 03UEDRTF RIC
BWTC, RTIFROC |l ogPOFHEE LT, HIAIE S5ULE24LUTF. 6
BE23BTF, 7ME22MF, 8ME2 1T, 9UE20UTF, RO
OME20LT, 1T1ET8LUTTH> TL\W, FIREEDF—HEES
B4 TSVHICEEFNZE2RTFRDIBE, 1 X103ULEORTFRIZH
WT, RTFFROC | o g POFERAIK. HIAIE4ULE25UTTH>TELL
CIFFLCIEOLE23LUTTHY., LYFFLIEBUE2T1UTTHY
BEFELCIROUE20UTTH S,

AIEEIRED T —BBESERZA TS VHRICEEFNDI2E2XRTFRDI B, 1
X 103U ELEDORTFRIZBEWVWT, RFFRIZ, ClogP /73 /BEEK
AEIZIET. OMETH->TEN, TPI/VBBES I&. RT7FNEER
T57I/VBEEOHREERRT 2, Iz BREHK1 0BOT I/ BE
ENoRY, EEIMN17I/VBEENLAIBRRTIFROT7I / BEE
HIZ11TH2, ClogP /7I/BEEHE. RFFROClogP%
BRTFRICEEFNDIZTI/VBERERCRICEICLYEBEINZETHD
o FIZIE, RFFRODC 1 ogPA14, 0T, IRTFRICEENDT I
JBBEENATOEE, BRTFROC |l ogP /73 /BEEKIZ2. O
EEEIND,

AIECIERD T —RBEEASA TS VRICEZNEIZERTFROI LB, 1
X1TOMEDRTFRIZEWT, RTIFRDC | 0 gP /73 /EEBRESIE
CEIZES 1. TIE 1. 2RIETH - TEW, BIRIERLS F-RKEEES
ESATSVHICEEFNZE2RTFROIBE, 1 X1 03ULEORTFRIZH
WT, RFFROC 1 ogP /73 /BBEEKOLERIE. FAE 1. 8L
To 1. 7T, 1. 6T, 1. SUFTH>TLW, BIRBEEIF—&
BEAERSA TS URILEENDZERTFROI B, 1 X103 U LDORTF
RIZEWT, RTIFRDC | o g P/ 73 /EEBREROTEEIL. HIAIE.
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[0105]

[0106]

[0107]
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[0156]

[0157]

[0158]

[0159]

RETDIENTED, BUNEB 1 RULOUINEB 2 DEAH & L& L /2B
ADEERNLEHRERICH 2HBE. BBZRAEINBNDFICEITS, HHE
HOBMAYFEOEERETHRT HMHENLYRBWEE A S,

RIESEELRIE. BEWEE L ABBEEOREND FICIRES T — KB
BHESA TS EERIBLBEICSITIEELTF - KEEESADLEINE (
BUXEA) & BROFHEETOBREICHIT2EHD T - REBRESHEDD
INE (CUNEC) EZBRTEIIEEZZATVTLEN,

ZDBE, OUNRAD, EURKRC L& LT, 5REME FELIEKT0
UL, JYFELKIR20BUE SREFFLLE30BEULTHZBE
I, BRSO TFEENDTFE LTAET DI ENTES, EUINEKRC EH& L
O ADEERLN LEHEICH 256, BEZAEINLENDFICHIT S,
BREHOEND FEORERERNT I2HENLYBVWEERX S,

RIESEEIRIE. (1) BEWOAEE LABHEEREOENS TITIE#S T —
BEEREEERZ A4 735 EBEBIELIESILE T 2BHSF - KBESHEOE
I (EUNEA) &, (2) EREROEND FHOBIRIND 1 BEOE
MO FTHYERBELICEEEINTWSE—DENS FRUBEERG £
ICEEIEINTWARVWE—DEND T EIZERIEND TICIE/D T — %R
BERSATS) 2EMIELBEEICE T 2EHS T ZKEBESEDOOINE
(EUXERD) &A2LBTEIEEEZEATVWTLL,

ZDFE. EUXERAN, BUNED &L T, 5EMUE. FELLIE10
fBEUE, JYBFFLLE20FBUE RBFFLLEIOBEULTHZBE
I, BRSO FEENDFE LTRAET DI EMNTE S, OUNEKRD && L&
CUNEADBERN LEHEICH DIFE. HEZRAEINLENDFICEIT 3.
BEREROBRNDFEDBEEREEANT HIMENLYRBVWEERA D, Tk,
EURRDCI. RIERE—DEMDTFE LT, BHEROENSFORVTH
DPOEMDFERALBETNTNICSITEIPRERSASEND, FlAE. &
WS FHIENSFXRVENDFY D 2EETHBIEE. ENEDICIE. B
—DEMDFELTENDFXERALIBRICHS T DEINED 1 RV, F—
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[0160]

[0161]

[0162]

DEMNDFELTENDFY A BALBRICBIT2EINED 2H/E8FEN 5,
ZDFE. EUXERAD, CUNED 1 RUEUNED 2 0EH &L T FE
ELFFERULCIETOFBULE, SYBFFELLLIF20BULE EFHELLIES
OBULTHZHZBEIC. BEROFZENDFELTAETZIENTE DS,
EURED 1 RUEYNED 2 DEFH & LB L 72BN A OEFERH LS ICH
3156, YZAEINALEMDFICBIT2. EHEHEOEND FEDESHA
EWET 2HEN L YBVWEEZ D,

BIECEEILRIZ. ESRUL/AZEINEA~DAHEEICLERTZIEDLTES
TEDTH> T,

Fro. RIECAEIRE, Ll LAOINEAICH LT, AIEEEINEB. /i
EUNERC RUBRENED # LR T DI EDLTERLEDTH > T LW,
DA, RIEEEINEA D, FIECEUINEB, FiEEINEC R ORI EINE
DOVWTFNELE L THEMULE, 3FFL<IE1 0L, KUFELLIE
20U L, BHIFF L3 0ELULETHBIEAIC. BEOFEENDF
ELTRETZIENTES, BUNEB, OUINECRUVEIREDDOWTHhE
L - [@UNR A DR LRERICH D HE. YBRAESNLENSTF
LB, BRBEOZHNDYTEOEEFETRT 2MENLYVEVWEE R

2o
Fr. FIECRAEIRI. £l L/cEUREBICH LT, RIEEEIRED % thag
TBHIEEBTHEDTH>TEL,

ZMizE. RIECEURED A, AIGCEYNEB S L TEEME, FELL
1 O0fEME, LYBFELLIE20FBULE. REFFLIIEIO[/ULTH
2HBEIL. BRERATFEZENDFELTAET S IENTE S, OUNEB &L
B LOUNED OERNLEHEICH D1HEE. HZHAEINLENSTFICS
7%, BEREHFOENDFLOEEREZHRT 2MENLYBRWEER 3,

RIEBRAZY—ZVFTAER. in vitroTHbhatdDTHo>TL
AN

AIEERAY ) —=Vv T h%kIE. Spl i t —GFPICLBEARIIILC T
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[0163]

S—CBILLDRENEBVRVWEDTH> TLL,

AEBICHKBRAI)—ZV T HRICLYBRINZ BN Fid. BRESE
DEMDFEHICEEREMKLEZDTFTH 5,

B FHEBEREOEZNS FERICEAFETHRLEB29FCHIBE
. BIECEMOF 1 0 uMEETICE T 2RIREREEOEZN S FRLT O
EHDEIE. BIZENDFEEETICS T 2RI EREEOENYFRLD
REHMERDESLR L TNILLAS, 2FY. ARBICBWT. BHSFH
BREROENS FEHICESFERMRL TWHRKREER, AIEEENSF1
O uMBEETILS T 2RIEEBEEOENS FRLTOMRBMERDEDL. 7K
BHNAFHREFETICSIT 2RIREREROEND FRLTOBEEERDEE L
BLTAICA>TVWRREEZWND,

RIECBMSF 1 O uMEETICE T 2RI EREROEN S TR ORE
EHOED. BIEENDFEBEETICH T 2RI EREEOENSFRLD
PEEER OB & LB L TIIWEE, RiEtENS FH RIS ERERDEN S
FERICEESHREMRT 2MEN L ViR, RICEND FHRIGCEREED
EBHDFERICHER LIEEEDNLIYERE LIDIREICHD EE X .

ZZT. RIECEMSF1 O uMEETICS T 2RIEEREROEND TR
TORBEERDEIR. RIECEND FHEETNICE T RISEREROEN S
FRLTOBHEERDMBEELER LT, FIZIE. 5901 RBETH>TLL, #F
FLLETO0ODD TR, LYPFFLLR20001 K| &EEFFLLIE
309D 1 KRBTH D, AIECEMNS T 1 0 uMBEETICH T DRIECERESR
DIENDFELORREROMED. FIECEND FHFETTICET 2RIEEER
BEOENDFRLTOMBENRDBEE R L T LEBEETH 51%E. FiEcE
WD FHRIEEHEEOZEN D T ERICESREERT 2MEEN L YKL,
AIEC BN FARIECEBEROEN S FEHITHK LEEEHEILYREL
TIREBICH D EE R D,

Fr. BIEZEMNLF 1 O uMEETICS T 2RIECEREROEN S FEL
OREBHEBDEIZ. FIZIE3OUMUTTH> T, FELIFE20uM

pa:: )

t Al

\|
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UTF, JYHFFLLETOUMUT, REFF LIS uMEUTTH S, Al
SEMDTF 1 0O uMEETICST SRIEEHEROEN D FR T DREREE
DIEN LEREHEICH 2HE. AIELEND FARIGEEEROEN S FEHIC
BEREERT 2HEN L YR, FIEEEND FHORIGEREREROEN S F
ERICER LEZEEENLYRELIEREBICHDEERX S,

I HIC, AIEEEMDF 1 O uMEETICSIT 3 iEREROENS TR
TORBEHRDEIL. HIZAIE3 0 uMBET, D, RIECEMD FIEEETIC
BT BRIRERREOEN Y FRATOMRBEROELLLE L TS50 1 KiH
TH>TEL FELLIE 20 uMETF. D, RIBBENDTFHEETICS
172 RIEHREROEN D FELOBRBERDELLERLTEHD 1 RET
HY, LYFFLLIETOuMUT, D, BIREMNSFHEEETICSITS
RIEEREEOBEMN S FRLOBHEERHDEELELTESD 1 RKETHY
EBFFELIES uMET, BD. RIEBEND FIREFETICE T SR188E
HREBEOENSTRATOBBMEROELLLELTES9D 1 KETH D, R
BMATF 1 0 uMEETICH T ZRIBEHEROENS TR ORBERD
B LEREHEICH DHBE. RIECEMD FTHRIREREEOENS T EHICHE
BEREHRT 2HEEN L Vi, FIEENS FHRGEESEROEZENS T &
HICHR LIBERDLYRELZIREBICHD EEZ D,

IHIC, RIEBEM2F 1 O uMERTICSIT ZRIEEEBERDEN S FH
TOMRBMERDOMEIF. HIAIE3 0 uMET, HD, BIEBEND FIEFETIC
BT 3RIRERBEOEN D TRALTOMBERDESLE L TE5H90 1K
TH>TEL, FELLIE20uMBUT, »D. FIRENDFHEEETICS
I7 3RIEEEBIEROEN D FRLTOMBEERDEE LB L T1 05D 1 KiH
ThHY., FYBFFLLLIETOuMET, D, RIGCEMS FIREFETICET
LRIGEREFOEND FRLTOMBMEHDELLBELT20400D 1 RET
HY., BEFELIEE uMIUT, »o. B EMNS FHEEETICET 28
SREBEFOENS FRTORMERDELLRELTIOND 1 RKETHD
o RIEEEMDTF 1 O uMBEETICE T 2RIGEREHEOEN S TR DR
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EHOED LERSBEICH ZHE. AIILEND THRIRERBEOEN S T &
HICEEHRZEK T 2HENL YR, RIEEMND FORIRRERERDOEN
DFERICHER LZEEENLYRELIEREBICHDEER S,

AFEBPICHBRBD AV —ZV T HEICLYBRINZBNS FIE. BRDT
1OuUMBEETICEITS. BHEHEOENDTFHILBIRINZ DA ED 2
DO FRLOBHEHN® T OuMLUTERZBEDTH>TLL, FF
LLIEB uMBTEARZED, JYIFFELLLIE3uMUTERZED, &
FELLIETUMUTERZEDTH D, UEEBHTHASNIWVEE, H
BN FICEITS. BHEFOENSFHNLERINDI DR EE2DDR
HaTFEDEERETRT 2HENLYBVNEE R S,

Tl AEBICRZ RV -V THEAEICIYBRINZENSFIE. B
HAF1OuUMEETICEITS. EREROENDY TR OBEBEEHNS. W
FTHhETOUMUTERZEDTH>TELL, WELLIEFSE uMUATEARD
HFD, JYFFLLLIEF3IUMUTELRZED, REFFELLLIFT uMUTE
REEDTH 5,

o REBIBRDIR V) -V ITFZEICKYBRINZBENSFIE. B
WA FHRBEETICH T 2EBEBROENS FRTOMBREEHOEDL,. BHS
F1OuMEETICS T 2EHBEOENS) TRLTOBBEHDOE S &L
TEREULEERZEDTH>TEL, FELLETEULERZED, &Y
FELLIXT1 0B EEAZED. REFFEFLIR20BULEERDZEDT
Hd, UFBBEBDNIWVEE, UEZENITICHIT . BEREEDEN
DFEDEEEEHMRT 2HENLYBVWEE X D,

AFEBICEWT, BHEEOBHNAFLOEEHRZEND FHME L TW
HREEIF. FIEEEMNDF1 O uMEETICSWT, RIEREROENS
FRTOMEHEHRNS1 O uMUTTHY., »D. RIELEMND FHEETICS
(7 2RIGBEBEREOEN S TELORBMEROES. FIEZENST10uM
BFETICHS T 2MEEREEOZHND FRLTOBREROBE S L& L T5E
UETHBREEZWND,
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ARERBICHITBRIDEKRE LT, BEREROENS FEOEEKZENS
FHABBL TWBREES K, #IxiE. FIEEENSF1 O uMEETICEWT
. BISEHEEROEN D FRLTOBMERN 3 O uMUTTHY., HD. |l
SENDFHREFEETICSIT 2RIREREHROEN D FELOBERERDED
. BIEBEMDT 1 O uMEETICH T ZRIGEHRELROEZEN D FEL OFEE
EBDEELELTEBULTHDIREE WD,

AFEBICH T BIDEMRE LT, EHBBROENS FEOEEKZENS
FHAEKL TWBREEIE, FELLIE, FAIRRBNST1 OuMEETICS
WT, RIGSEHREROENS FRTOBRERN 2 0 uMUTTHY., HD
. BIESEMND FHEFEETICSIT 2RIREREEOEND FRLTOBEHEERD
EA. RIEEEMDT 1 O uMEETICE T 2RIEEHEROEZENS TR
FREEEBOEE B L TS EULETHIREE WD,

AHBICHETBRIOEHKRE LT, BEREROBEND T OREKREBNSD
FHOFHML TWBREE I, LYIFE LK, RIRENDST1 O uMBEET
ICBWT, FIRERBEOENS FRITORBERN 1 5 uMUTTHY,
MO, RIEEEMS FIHBERETICH T ZRIEREROEN S TR OMEREE
BoED, RIESEMN2F 1 0 uMEETICE T SRIGCEBEROEN D FR
TORBERDEELE L TSEULETHIREEWLD,

ARERBICHITBHIDEKRE LT, BEREHEOENS FEOEEKZENS
FHRWERLTWBREE I, REEFFE L, FIRENST1 0OuMEET
ICHEWT, FIRRENEEOEN S TRTOBBMERNSREFFELIE10u
MEUTTHY, D, RIEEMD FHREETICE T DRIGCEBEROEREN D
FELOBRERDOED. RIEKENDF 1 0 uMEETICH T ZRIGCERE
HOBENDFRLTOMBERDEL LB L TEBEULETHIREEWD,

BB, FIEEHEFOENSFRTOMMERIISurface pla
smon resonance (SPR) ICL>TRET B ENTRETH
%, BlIZIE. BT 1 OuMBEETICEITS,. 2BEOEND TR O
BEEHIL. TEROFERICLIYRDDZENTES, £, EVvH—Fv 7L
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[0164]

[0165]

[0166]

OLTO7O0—tINICBiotin CAPture reagent&H
Bk, —Bo70—tILIC 1 BEBOEMNS FEEEIT 5, RIS, 7T
Z4hELT, REREZTOuUMXIE20 uME LAFRRIIOD 21E5EE
DOEMNDFETOuMDERNSFOREB/REZAHE L. 27 0—EILITHM
LTREDEVYY TS LEZRET S,

BB, Running buffer&lLTHBS, TmM Dithi
othreitol, 0. 01% Tween20, 4% Dimethy
lsulfoxide (DMSO) ZHW3Z&ENTES, AEERuUNN
ing bufferiliZ5mM CaCl ,A28BMTHRMTBIELTES

T, BonktryY—USL08ME HIZIET200 evalua
tion software (Cytiva) ZHAWVWTITHTENTES,
1EEEOENSFFERE LI TOWALWIO—EILTELhEE Y-
ZL, BRunning bufferfmiimgontttoyy—7r>4
EHTINIIT7LVRAELTELSIE, DMSOBRERMEEZREL., LR
B0kt —USLICnTE1 1 EEETILEBWEA—T 74y F
AV, BRSF10uMETF 54 MIHEIHLBEDRHNMTDE
WA FEMBEEERNRSA—9E LT, HEREEHR (k.) . BEEEEEH (
k) « RUOBBEERK ZRET D &DTE S,

FRED—BRICBEWT, AEBPICHRDRAV Y —ZV THEICLY BRS
h3EMSDFIE. RIECEUNEB LB L /RIELENEANSFEULTH D &
XDFEFBDFTH>T L,
HREO—RBRICEWT, ARBIHRDIR VY —ZV T HEICLYBRS
NZ2EMND T, BIEEEUINEKC & L ZRIEEEINERADNSBULTH B &
XDFEFMDFTH>T L,
HREEO—RBRICEWT, ARBIHRDIRV ) —ZV T HEICLYBRS
NZ2EMND T, BIEEEUINED & L ZRIEEEINERANSBULETH B &
XDEFHDTFTH>TEL,
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[0167]

[0168]

[0169]

[0170]

[0171]

[RTF ROEERE]

AEBIHRZIRTF ROBUSEHEIE, BR LARRBICRZ AV ) —=V
THEEERTDIIEEZET, ThICLY ., EREROENS FEHRICES
REEKLBEIRTFREHET DI ENTE S,

BIEER T F ROBEFZEIE, EMTRE DNIRE SEBEIKSCTAHIR
BIETRE. ROLEBIIISCTRAEIREZIDIETEA. RICIEBRIRETIE
BLARBEEHERE L CEHEERVEIREZTVL. BHETERTFREEZT
2 (BRI 220 HDTH->TLW, BRRIRIE. HEZHICAMOAE
(B IE, FAEREBERREGERT 2HF) ICLYEBTEIENTE S,

BHIC, IR TF ROBERZEIF. EMIRE CINIE. SBELXHLCTA
HTHE, BIETR. RUOKBIGCTCRAEIREZIDIETEA. BICHEIIRET
FRCIEIE L BB DIBEER T # 85 L CENE T 2R TF RO 7 I /BRES
ERETSHIRE (BHmlfR) . ROBELLETI /VBEINICEDTEMET
BRTIFREEAKRTZIRE (EXIE) 22TEDTH>THLW, #EFHT
BREUERIRZE. Y¥EZICANMOFEICLIYERTZIENTE S,
(REDEF—7%5BT2RTF K]

AFEBPESIF. ARBICERZ V) —ZV THERICKY BRINZENSD
F (RTFR) 073 /BRNEZHETLLER. FEOEREROEZENS T
(CYARUCn, XIFFKBPRUFRP) &5k EZFKRLEZBENS
F (RTFR) KR, BREOT7I/BEIEE (EF—7) 'H2I %R
HU7k, BHERMICKEK, T&E (a) ~ (h) OMRZF1L,

(a) X (1 —A2) TRINZHEE (FI/BEY : *x— (D—MeS
er) —(Pic (2)) —(Phe (3—=C1)) —%, xl&, 73
JBEREEDOBEEFERT, ) EHTBZRTFRY, FKBPRUFRP&
BEKETHRT %,
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[1k30]

HO

uzzi?}i/

e e~ AZ)
[0172] (b) X (1 —-B2) TRINDEE (FI/BES : %— (nBuG |
y) = (Pic (2)) = (Hph (3=C1)) —%, k& D73
BEEEDOEEFETT. ) 2BTIRTFRIKN, FKBPRUFRPEH
aREHRT %,
[1k31]

eI~ B2}

[0173] (c) X (11 —Aa2) TRINDEE (7 /BERH : x— (MeV

) — (MeHn | (7—F2)) —(Thr) —k, %id, BOF73 /8%

BEOREFERT, ) 2BTZ2RTFRE, Cy—ARUCn &EERE
Y %,
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[1632]

g E\;

[0174] (d) X (1 1 —Ab2) TRINZEE (7I /B : x— (MeV
) — (MeSer (nPr)) — (Thr) —x, kid, b7 3/ BBEH
EDREFERT, ) BBTEIRTFRIE, Cy—ARUVCnEEEERER
Y %,

[{£33]

{1 I ~As 2}

{11 ~Ab 2}

[0175] (e) X (Il —Ac2) TRINDEE (73 /EBES : x— (Me V
) — (MeHph) — (Thr) —%, ki, HOT7I /BRErOES
ERY, ) BEHTDIRTIFRIE, Cy—ARUCnEEEEETBKT %,

i
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[1634]

g\;zl\gw
|

o
[\$§ﬁ

[0176] (f) X (11 —Ba2) TERINDEBE (7 /BES : x— (Me V
) — (MeHn !l (7—F2)) — (1l le) —%, &, th>7 I JELFE
EErOEEFERT, ) 8ATIZRTFRE, Cy—ARUVCn tEEKE

e {1 I ~Ac2)

MR %,
[1£35]
S e
£ T
\x§W ~
s Y B aR)
[01771  (g) R (1 I =Bb2) TRINDZHEE (73 /BES : x— (MeV

) — (MeSer (nPr)) — (1l le) —%k, ki, b7 /EBEBRE
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EDR/EFERT, ) 2BTZRTFRIE. Cy—ARUVCn & EERKER
Y %,
[1£36]

S{P e Bb 2

[0178] (h) & (I 1 =Bc2) TRINZEE (73 /BEY : ¥— (MeV
) — (MeHph) — (I le) —%, *%lF, HOT7I/BEESODES
HRY, ) BETEIRTIFRIE, Cy—ARUVCnEEEEEERT S,
[1637]

{1 1 ~Be g}

[0179] Zh b (a) ~ (h) ORRICEDE, AFERIEK. A (1) X&E (1 1)
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TRINDBEERTDIRTFRE2TET 5,
[1£38]

[1639]

R A

(o180l =X (1) X&e* (I 1) &,
[1640]

\

FEEFERL.
® (1) A, RaTFKKREFNIZC,—Cs7IAFILTHY, Ra2ldk kO
FUILLYBRINTVWTEIWC, —C,PIFILEIKRRFTHY., Ras
BRAKRBEFXIEAFILTHY, XIZINQAFVTHY, nid1XIE2THY,
X (1) A, ROMENOFVYRUTY =D SRZBEELYBENRZWVT
MO T DTEBBRINTVWTEIWC , —Ce7IFI, XIE—0—RP3THUY,
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[0181]

[0182]
[0183]

[0184]

[0185]

Re3FC,—C,7ILFITHY, Re2iZE ROFVTEBBRINTWTLINC
 —CLT7ILFILTH S,

X (1) TRINZEEEBITSBIRTFRE, FKBPRUFRPEES
HREWRT DI EPEARHFTES, X (1 1) TRINDBEELZETHIRTF
NiZ. Cy—ARUCn &EBERETMRT 2 ENBRTE S,

X (1) IKBVWT, R2VEBKRRFRIZC, —Cs7IFILTH S,

RBHEICSWT TPILFIV] &id. BIBRRIEKRD SERDKRERET
Z1ERVTEEINS 1AOETHY. BEFIATAORT (RRRUVK
RERFUADEFZWVND, ) REFHEMORR-KFRBEL22EET. K&K
RUORFZERFEESETIE ROANELBRIEKZEBEDHOESES
T3, PIFIVIGEEROEDET TR, ORBEROEDEST, 7L+
WE LTEFRBICIK, RERFH1~20 (C,—C,o. UFITC,—C,l &
FRRRFHEIp~qBTHZIEERBEKT D) OTILFILTHY. FEL
KIECI—Crio7bFIL, JYBFFLLREC,—CsTILFIDETFLND, 7
WFNELT, BHMICIE. XFIL, TFI, n=FOEL, i —TOENL
N=TFI s=TFI. t —TFI, AVTFIL (2-XFILTOEL
). N=RYFI, s=RYFI (1 =AFILTFI) . t —RVFJ (1
, 1 =UXFNFOEL) | XARVYFIL (2, 2-=IXF)LT7OENL) |
AYRVYFI (3=AFILTFI) . 3—RUF)L (1 —TFNLTOEIL)
1, 2=UXFNTAEL. 2—AFNTFIL. n—AFTIN T, 1,
2—RYXF)LFOEN, 1, 2, 2—RrYXFLFOEL, 1, 1, 2,
2—FRIAFLTOEN, 1, 1 =UXFILTFI, 1, 2=IXF)T
FI, 1, B3=URAFITFI, 2, 2=IAFITFII, 2, 3=—IXF
WTFIV, 3, 3=IAFIVTFIL, 1 —ZFINTFI. 2—ITFILTFI
EHBF5Nh 3,

Ral& LTHELLIE, KREF. Ci~C,7LFILTHY., LYIFEL
CICi~CL7LFILTHY., BIFELLEAFIVL, n—TFILTH,

X (1) IKBVWT, R2FE ROFUICLIYBBRINRTVWTLWNWC,—C,;
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TILFINXIIKRRFTHD, Re2&ELTHFELLLIE, EROFUICLYE
BEINTWBC,—C37IFI, KRFEFTHY., YFFELIRKRRTF
. EROFOAFINTH S,

[0186] =X (1) IKHWVWT. R2BRBKFBRFNEXFILTHD, RaZELTHFIL
I, KREFTH5,

[0187] & (1) ILHBVWT. XW@ENAOFYTHB, X&LTEEMICIE, F. C I
By I BMIREINE, XELTHEFELLIF, CI THD,

[0188] =R (1) THRINZEEEBETIRTFRELTHEELLE R (17)
TRINDBEEEETDIRTFRTHY.
[1k41]

sox 2 {17y

(& (17 ) A, Rat, R22, Ra3 nRUXEHX (1) IEBIFHR2T, R
a2z Ra3, nRUXEBAETHD) .

FYFFLKRER (I —A1) TRINZBEEZETZIRIFR R (I
—B1) TRINZHEEEETIRTFRTHY,
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[1E42]

{1 -~ A1}

[1643]

awo{};\.w§3}}

BICHFFELLRRN (1 —A2) TRINDZBEEEETIRTFR R (|
—B2) TRINDBEEERTDIRTFRTH 3,
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[1k44]
HO
g\*{ ”’fi\\g’x N

i -Ag)

[1k45]

< {1-8B2)

[0189] = (I 1) IZHWVWT, RENAFVYRTT) —ILhba3BELYUEIEN
ZVWTRMNT DTEBERINTVWTLIWC , —Ce7ILFIL, XiE—0—R?P3T
Hb, Rv3IC,—C,7ILFITH5,

[0190] ABBMAZICHSWT 7Y =)L) &IE 1 AOFERRIEKERERKRL, &
FULLKECe—CHo7V—ILBEIFLNS, 7U—ILE LTEFNICIEK,. &
ZIE, 70 FIFN (EZE 1T —FT7FI, 2—FTFI) BE
BEFONE, RBAZICEWVWT. 7Y —Lid. RIS ERRIEKERD
HOBMROCAEMREBE LEZRAT ) —ILza2H. B, BEEKK
EKFRBHARVEVERT, SBNEASE, 68, XIE7 808MKILKRER
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[0191]

[0192]

[0193]

[0194]

XIFHMERBR THIMRBEDT ) — IV EET, BHEMICIZ. 15 =)L
1,2, 3, 4—=Fhr3EROFTFI, 2, 3-VERORVYYISY
RENEIFLN D,

Re1ELTHFELLIE, NAFUYRCT) - b8l YEIETNZ W
TN DTBBRINTVWTLIWC , —C7IFII, —O—R3ITHY, &
YIFE LKIETFRER (I 1—a), (I 1—=b) Xi& (I 1—c) OWTh
M DTH5B,

[1£46]

'K‘a””@ﬁ\wf“ N
§

[1k47]

o .
b SN

[1£48]

RTINS O B SR

Re3ELTHELLEC;ZAFANTHY, JYFFELEn—TOELT
Hb,

® (L) IESVWT, Re2EE ROFSTERINTVWTLIWC,—C L7
WHEITHD, RP2ELTHFELLIE, T—EROFPITFIL, 1 —XFI
7O0ELNTH D,

X (1) TRINZEEEFTBIRTFRELTHELE X (1

—A1) TRINZBEEERETDIRTFR, X (1 1 —-B1) TRINDIE
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EEBTBIRTFRTHY, JYFFLLERA (I 1 —A2) TRINDHE

BEETEZRTFR KX (I 1 —B2) TRINDBEEEFITDIRTFRT
Hb,
[1649]

[1k50]

(16511
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[1652]

\g§§

{1 E - 823

X (TT=-A) X (T 1-B1) ., (I T-A2) ROKX (I | —
B2) i, ReME, =X (I 1) RORPTEEHETH D,

R (I T—A1) TRINDZBEEEITIRTFRELTHEFLLE, X
(I'l=Aal) TRINDZBEEEETZIRTFR X (I 1 -Ab1) T
RINZEEEBETBIRTFR X (I 1 —Ac 1) TERINZEEEET

[0195]

BZRTFRTH S,
[1653]

e (A a 1)
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[1654]

{1 1 ~ab1)

[{£55]

{1 ~A sl

[0196] = (I | =B 1) TRINDBEEEEITIRTFRELTHFZLLIE, &
('l —Bal) TRINZDBESEEETZRTITFR, X (I 1 —-Bb1) T

RINDBEERTIRTFR X (I 1 —Bc 1) TRINDBEEART
BRTFRTH 5,
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[1£56]

{1l I~ Baill

s {1 1B 1)
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[1£58]

[0197] = (1 1 —A2) TRINDZBELEFTEIRTFRELTHFELLE, R
(I'l—Aa2) TRINZBEEZHETBIRTFR XA (I 1 -Ab2) T
RINZBEEBTBIRTFR X (I 1 —Ac2) TEHRINZBEEEET
BPRTFRNTHS,
[1£59]

C e {1 I~Aa2)
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[1k60]
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«+« {1 I~Ab2Z]

(16611

?** X
L:}ff

[0198] =X (1 | —B2) TRINZBELFITDIRTFRELTHFHELLE X
(I 1—-Ba2) TRINZBEEFIZRTFR X (I 1 -Bb2) T

LI D B BE U

RINDBEEBIDRTFR R (I | —Bc2) TRINDBEERT
BIRTFRTHS,
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[1662]
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[0199]

[0200]

[0201]

[1664]

{3 I~ B e 23
B L&A A,
[{65]

REaFERT,

AEBHREICRZRTF NG, ERLEBEDOHEE (EF—7) 2873
fisld, EHESFROCENSFE L TRUCHRBLARTF FOBRKREHIRA <
BATE?, Bz, FREO—BRICBWT, AEBHEICHRDIRTF R
. BIRRTF RTH>TLL,
el

BUR. AREBOIFELGEENERZERME UTERIAY 55 ARRBIEZ
NICREINZ2HD TRV, B8, ERFIPTEIUTOBSZMER LK,
DIPEA:N, N=o4q4vy7OEBLIFILTIV
DMF : N, N=UXFIRILLT IR
DMSO : YXFIZIKFYR
FA: X

NN
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[0202]

[0203]

[0204]

[0205]

HATU: 1= [EX (AFILTI/) AFLY] —1H-1, 2, 3—
fhy7vo [4, 5—b] EYVIZIL3—FFY RAFHI)LFAOKRRT
7— b

[RRBI1 : 72—V avyURIBEERWERZ Y JICLL 2EHEEDE
Wy RO EEDEEHRETKT 2 TF ROEIE]

(GASBI1 : FKBP 12, FRBRUZD7a2—Yavd VRO BEDRAS
)
<FEEF1—1: FKBP—FLAG-TEV—Avi—biomHEN>
RENCHERT MY VI EE LT, KIBECTRIE - BELALFKBP
12 (FKBP) #Wk, CRWmICERHS V. TEVIOF7—EUE4
J. EFFUBRRE Y ML, FKBP—-FLAG-TEV-A
vi—bio%xRER&E LL, [K*]IE, EFFEIhiLysEaRLTWVWS
FKBP—FLAG-TEV—Avi—bio®73/ iy (BIES
1)
MGVQVETISPGDGRTFPKRGQTCVVHYTGMLEDG
KKFDSSRDRNKPFKFMLGKQEV I RGWEEGVAQMS
VGQRAKLTISPDYAYGATGHPGI IPPHATLVFDV
ELLKLEGGGSSDYKDDDDKSSGENLYFQSSGGGL
NDIFEAQK*| EWHE

E{AMIClE. pCDFDuet—1ICFKBP—FLAG-—TEV—-Av
i—bi oRUVEFFVSA445—2 (BirA) O&GFEI/O0—=VTL
THRABELEERERIS—%2HW. REBEEBL21 (DE3) ZHE&HIELT
RIEMEVENR L7ze ODgooh'0. 4050, 6BEICASDETL BIEFHTE
EL. KEEITmMO I PTGRUG100uMOEFF v ERB LD IMA
TEE%EMI. S3TCTIHAEBELLR. YV ILEEL L TEEREKE
EUR L7,

ERLAEEEAICDI  sruption buffer (60mM T



WO 2024/214825 122 PCT/JP2024/014861

[0206]

[0207]

[0208]

ris—HCI pH7. 0, 200mM NaCl, 2mM DTT, O
1% CHAPS, 0. Tmg/mL Ilysozyme, 1,1000
(v, v) Benzonase, Protease inhibitor
cocktail) ZAWTHEL., EET209B#H LR BERK
Lk, COYYFI%E, 15000Xg, 304, 4CT&EDLLEEEM
N, ILICEDLEEEZ15000Xg, 1549, 4CTELHOLEDBO.
22um7 4Ny —%BL. M- bY VTN EL

S{tE—rMy>v 7%, Streptactin XT Superfl
ow HC (IBA, #2—-4030—-010) 5mLLY>Y&Econo
—Pac Chromatography Columns (bio—ra
d, #7321010) ZBVWTHEREL%, BRICIEBinding bu
ffer (50mM Tris—HCI pH7. 5, 200mM NaC
I, TmM TCEP) B'Elution buffer (60mM T
ris—HCI pH7. 5, 200mM NaCl, TmM TCEP,
50mM biotin) ZBWL, BRI VNVEZSUTI57Yav%
EL. Amicon Ultra—15 10K (MERCK, #UFC
901024) TiEMEL,

BELLY Y NEHIiLoad 26,600 Superdex 7
5pg (Cytiva, #28—-9893—-34) #ZHWVWTHILEEEEL
7o BEEIZIFRUNNing buffer (560mM Tris—HCI

pH7. 5, 1580mM NaCl, TmM TCEP) #EW/E, BY
SNV EEECT5VvavE@RL. Amicon Ultra—15

10K (MERCK, #UFC901024) TBMELLEK. 0. 22u
m7 1)Ly —TEBL. BMYV/VBEFKBP-FLAG-TEV—-Av
i—bio%&f@k, YV IIE—80TCICTREL .,
<jAZHI1—2 : FRB—FLAG—-TEV—Avi—bioMDA&>

BEICERTSENI VRN IBEE LT, KIGETHR - SR LLFRB%
AWk, CRIRICIERS V. TEVIOF7—EMS 7. EFF U EBER
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Ry VML, FRB—FLAG—-TEV—Avi—bio%ZfA&L
oo TK*] &, EFFUibInizLly sERLTWS,

[0209] FRB—FLAG-TEV—-Avi—bio®73 / BEY (BRIES?2
)
MELIRVAILWHEMWHEGLEEASRLYFGERNVKGM
FEVLEPLHAMMERGPQTLKETSFNQAYGRDLMEA
QEWCRKYMKSGNVKDLTQAWDLYYHVFRRISKQG
GGSSDYKDDDDKSSGENLYFQSSGGGLNDIFEAQ
K* | EWHE

[0210] EBE#mMicid, pCDFDuet—1|ICFRB—FLAG—-TEV—-Av i
—bi oRUVEAFVSAHF—R (BirA) OBEEFE/O—=VJLT
AR LUHERERIY—2AW. KIFEBL21 (DE3) W& L TH
IBEREER L7ce ODgoo'0. 4050, 6IREICADETL BIZHhTHES
L. ¥EBET1TmMO I PTGRUGT100uUMDEFF U ERZEIICMAT
BEAEMF. 18CT1 8HEEELAR. YV ILaED L TEEREEKRE
EUR L 7=,

[0211] EUXL7=EHEEAKICDi sruption buffer (60mM T
ris—HCI pH7. 0, 200mM NaCl, 2mM DTT, O

1% CHAPS, 0. Tmg/mL Ilysozyme, 1,/1000
(v, v) Benzonase, Protease inhibitor
cocktail) ZBVWTHEAEL. ERT209BH LR BIRHK
L, TOYVTIE, 15000Xg, 304, 4CTEDLLLEEAEMD
WL, THICEDLEFEEO. 22um7 49 —%BL. ZM4t— YV
e L,

[0212] SA4t—br Y>> FI%E, Streptactin XT Superft|
ow HC (IBA, #2—4030—-010) 5mLLYY&Econo
—Pac Chromatography Columns (bio—ra

d, #7321010) ZBAVWTHHELL, BRICEBinding bu
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ffer (60mM Tris—HCI| pH7. 5, 200mM NaC
I, TmM TCEP) RO*Elution buffer (50mM T
ris—HCI| pH7. 5, 200mM NaCl, 1TmM TCEP,
50mM biotin) ZAWAE, BRYVYNJEZECTI759Yav%
EL. AmMicon Ultra—15 10K (MERCK, #fUFC
901024) TEMELE,

[0213] E#ELAEYYFINEHiIiLoad 26,600 Superdex 7
5pg (Cytiva, #28—-9893—-34) #AVWTHILEBREEL
oo BEUCIEIRUNNing buffer (50mM Tris—HCI

pH7. 5, 300mM NaCl, TmM TCEP) AWk, BH
YONVEEEL TSV avEENRL, Amicon Ultra—15

10K (MERCK, #UFC901024) TEgML/~%. 0. 22u
m74IL5—TEBL, BHWYV/IVBFRB-FLAG-—TEV—Av i
—bio&Bk, YV FINIE—80CICTRELL,

[0214] <FFHEHI1 —3 : FKBP—FLAG—Sor—Hi sDFEE>
RENCHERT2ENY VI EE LT, KIBECTHRIE - BELALZFKBP
BV, CRIBICHERS TRUY IS —CRBEIENMLL, FKBP
—FLAG—Sor—His#&HE&ELL,

[0215] FKBP—FLAG—-Sor—HisD73/BEY (BHNES3)
MGVQVETISPGDGRTFPKRGQTCVVHYTGMLEDG
KKFDSSRDRNKPFKFMLGKQEV I RGWEEGVAQMS
VGQRAKLTISPDYAYGATGHPGI IPPHATLVFDV
ELLKLEGGGSSDYKDDDDKGGSSLPMTGGGGSSH
HHHHH

[0216] EBE&mMicid. pET11alcFKBP—FLAG—Sor—Hi sDEE
FEI %I/ A—=V T L THRBELERRARI Y —%2AW, RIFEBL 21 (
DE3) ZWEEEEL THREKZEK L, ODgoohn0. SREICLBZET
LB THEEL, KEBEITmMO | PTGERZELIICMATEEE T
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[0217]

[0218]

[0219]

[0220]

. 18CT1 8RHEEELLE. YV I ERD L TUEEREFELDRL X,
ER LEEEAICDisruption buffer (60mM T
ris—HCI pH7. 0, 200mM NaCl, 2mM DTT, O
1% CHAPS, 0. Tmg/mL Iysozyme, 11000
(v, v) Benzonase, Protease inhibitor
cocktail) ZAWTEEL., EET2 098 LR BEKRK
Lk, COYYFIL%E, 15000Xg, 304, 4CT&EDLLEFEZEM
U7z, IHICEDLEEZT15000Xg, 159, 4CTELLEDEO
22um7 45 —%BL. A U TNE LT,
SAtE—r Y7 NVAE, His Trap FF (Cytiva, 175
31901) #FHVWTHEELA, BEICIEFBinding buffer (
100mM Tris—HCI pH8. 0, 150mM NaCl, 10
% Glycerol) BUElution buffer (100mM
Tris—HCI pHS8. 0, 150mM NacCl, 1T0% Glyc
erol, 500mM imidazole) WL, BN V/INVESA
g0 759vaveEENL, Amicon Ultra—15 10K (M
ERCK, #UFC901024) TERELT,
BiEL/Y Y INEHIiLoad 26,600 Superdex 7
5pg (Cytiva, #28—-9893—-34) #EVWTHILERBEREL
foo #EEUCIERUNNing buffer (50mM Tris—HCI
pH7. 5, T60mM NaCl, TmM TCEP) #HAW/E, BH
YONVEEECT7S7avEERL, Amicon Ultra—15
10K (MERCK, #UFC901024) Tg#ELAL%. 0. 224
m7 45 —TEBAL., BNSY VYNNIV BEFKBP-FLAG—-Sor—Hi
s #187k, Y TIWIE—80CICTHREL .
<FA®BI1 -4 : FRB-FLAG—Sor—Hi sDRE&E>
RENHCERT BN VRN JEE LT, AIGETHER - B8R L/EFRB%
AW, CRImICERY TRV IS —EB#ES ML, FRB—-F
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LAG—Sor—His##E8L%,

[0221]] FRB—-FLAG—-Sor—HisO73/BEY (BBNES4)
MELIRVAILWHEMWHEGLEEASRLYFGERNVKGM
FEVLEPLHAMMERGPQTLKETSFNQAYGRDLMEA
QEWCRKYMKSGNVKDLTQAWDLYYHVFRRISKQG
GGSSDYKDDDDKGGSSLPMTGGGGSSHHHHHH

[0222] EBE&MICid, pET11allFRB—FLAG—Sor—Hi sDEEGF
e/ 0—=V 7 L TGRRLAERRENY—%2RW, XIBFEBL21 (D
E3) ZHEGm#T: L TRIRMEEK L, ODgoo0. 6ICRBFETLBIE
HTHEEL, KEBEO. 1mMO I PTGEARDLDICHATHEEE T,
18CT1 8HEBELLE. YV ILEeEDL L TEBREKEZENL X,

[0223] [@EWNMULEEEEARICDi sruption buffer (50mM T
ris—HCI pH7. 0, 200mM NaCl, 2mM DTT, O

1% CHAPS, 0. Tmg/mL Ilysozyme, 11000
(v,/v) Benzonase, Protease inhibitor
cocktail) ZAVWTREL., BRET209B LR, BERK
Blr, COYYFIL%E 15000xXxg, 304, 4CT&EDLLFEEE
U7, IHICEDLEEFEET15000Xg, 159, 4CTELLEZDBEO
22um7 4Ny —%RBL. STV T ELE,

[0224] SqA4tE—+ Y2 NWN%E. His Trap FF (Cytiva, 175
31901) ZAWVWTHR LA, BRICIBiIinding buffer (
100mM Tris—HCI pH8, O, T50mM NaCl, 10
% Glycerol) R'Elution buffer (100mM
Tris—HCI pHS8. 0, 150mM NacCl, 1T0% Glyc
erol, 500mM imidazole) Z#ZAWVWE, BMY VRV ESE
e 75vavaELORL, Amicon Ultra—15 10K (M
ERCK, #UFC901024) TigML7.

[0225] E#ELIEYYFINEHiIiLoad 26,600 Superdex 7
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[0226]

[0227]

[0228]

Epg (Cytiva, #28—-9893—-34) #HVWTHILEBRERL
oo FEHEUZIZFRUNNing buffer (50mM Tris—HCI
pH7. 5, 300mM NaCl, TmM TCEP) #EW/E, BY
YN EEEZLTS57YavEEIRL, Amicon Ultra—15
10K (MERCK, #UFC901024) TBfELKLE. 0. 22
m74IL5—THEBL, By VYV EFRB—-FLAG—Sor—His
BB, YU INIE—80CICTIRE L.
<iEBF1—-5:bio—Avi—-TEV-FLAG—FKBP—FRB-
Hi sDFE>

MENICHERYT 2B VR VBEELT, FKBPEFRBZY Y H—TE
BL7a—Yavs VR0 BEERBRETRER - BRL, X=VJILERT
MY VR IEE LTHEW:, NKRiGICE&ES Y, TEVOF7—+H4
B4 7. EFFUIBERRESY T &2, CRGFICHEESY J&4MLE. bio
—Avi—-TEV—-FLAG—-FKBP—-—FRB—His#&#H8MLE, [K*
1. ExFofEdhiLy sERLTWS,
bio—Avi—-TEV—-FLAG—-FKBP—FRB-HisOF73/
BeEs% (Bc5UFES5)
MGLNDIFEAQK*I EWHESSGENLYFQSGGGSSDYK
DDDDKSGGVQVETISPGDGRTFPKRGQTCVVHYT
GMLEDGKKFDSSRDRNKPFKFMLGKQEVIRGWEE
GVAQMSVGQRAKLTISPDYAYGATGHPGI IPPHA
TLVFDVELLKLEGSGSSGLEVLFQGPSSGSSGTE
LIRVAILWHEMWHEGLEEASRLYFGERNVKGMFE
VLEPLHAMMERGPQTLKETSFNQAYGRDLMEAQE
WCRKYMKSGNVKDLTQAWDLYYHVFRRISKQGGG
SSHHHHHH

BAMICIZ, pCDFDuet—1iCbio—Avi—-TEV—-FLAG
—FKBP—FRB—-Hi sRUEFAFVSA45—X (Bi rA) OEBET
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BAEZsO0—=vJ L THRELERRENY—%2AW, KIzEBL21 (D
E3) ZWEEME L THREMEEM LTce ODgoop'0. 45050, 6FEEIC
B ETLBEHMTHEEL. KRE T mMO I PTGRU100uMDES
FUoEMATEZE=HMNF. 18CT1 8SHEEBLAE. YU ILEEDHL
THEEREAZEEX L,

[0229] [ERULZEBEAEHICDisruption buffer (60mM T

ris—HCI pH7. 0, 200mM NaCl, 2mM DTT, O

1% CHAPS, 0. Tmg,/mL Iysozyme, 1/,1000
(v,/v) Benzonase, Protease inhibitor
cocktail) ZBVWTHEL. BRET209BH LR BERK
Blr, COYYTI%E, 15000Xg. 309, 4CTEDLLE.RD
N2, I5ICEDLEFEET15000Xg, 154, 4CTRLLAEDSEO
22um7 4Ny —%BL. SM1E—MFU TN ELE

[0230] SAtE—KhY>7FI%E, Streptactin XT Superfl
ow HC (IBA, #2—4030—-010) 5mLLY>Y&Econo
—Pac Chromatography Columns (bio—ra
d, #7321010) ZRAWVWTHERLL, BRICEBinding bu
ffer (60mM Tris—HCI| pH7. 5, 200mM NaC
I, TmM TCEP) RUCElution buffer (60mM T
ris—HCI pH7. 5, 200mM NacCl, TmM TCEP,
50mM biotin) ZW:, BRIV IVBZZLT757avE
BEYXL. Amicon Ultra—15 10K (MERCK, ##fUFC
901024) TiEMEL T,

[0231] E#HELEHYYFI%EHiIiLoad 26,600 Superdex 7
5pg (Cytiva, #28-9893-34) #AVWTHIIEBBEL
foo BEEUCIERUNNing buffer (50mM Tris—HCI

pH7. 5, 300mM NaCl, TmM TCEP) #HW/E, BH
SVNJEEELT75VvavEEPRL, Amicon Ultra—15
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[0232]

[0233]

[0234]

[0235]

10K (MERCK, #UFC901024) TEMELAEE, 0. 22u
m7 409 —TEBL, BMY VU EBbio—Avi—-TEV-FLAG
—FKBP—FRB—-HIi s%&/k, ¥V 7IIE—8 0CICTREF L 7,
GR%BI2 : o274 )2VA (CyA), ANY=Za—> (Cn) RV
FTDT7a—Tavd VNI EDRHES)
<FFAEH2—-1:CyA—FLAG—TEV—Avi—bioDRAE>
RENCHERT MY VR0 EE LT, BAMBTRR - B8 LAL>/0O
T4V VAEBWL, CRIRICHERSYJ, TEVIOF7—EUMs /. E
FFIbEERERHY MLz, CYA—-FLAG—TEV—-Avi—b
i oZAM LA, [K*] &, EFFviEIhiLy sakLTWS,
CyA—FLAG—-TEV—-Avi—bion7XI / By (EHNESG6
)
GPMVNPTVFFDIAVDGEPLGRVSFELFADKVPKT
AENFRALSTGEKGFGYKGSCFHRI IPGFMCQGGD
FTRHNGTGGKS | YGEKFEDENF ILKHTGPGILSM
ANAGPNTNGSQFF ICTAKTEWLDGKHVVFGKVKE
GMNIVEAMERFGSRNGKTSKKITIADCGQLEGSS
DYKDDDDKSSGENLYFQSSGGGLNDIFEAQK*|EW
HE

EEMICIE, HIMBEADY VR IERIBNI S —~ NRIRICH i s
tagRU3CTOFT7—EUMIY A hat5L/ZCYyA—FLAG-TE
V-—Avi—bioDBEGEFENE/O—=VT L THRBLAKRERI S —
%, Expi 293 F#ifBIcExp i Fectamine293 Tran
sfection Kit (Thermo Fisher, #fA14525
) FRVTERRNOEARIONINICRWVWINS Y2793V LTHERR
X/, Expi293 Expression medium (The
rmo Fisher, #A1435102) IcC37CT3IALEELS,
EERERLOBML. LEERVWTHRAZBIL. BEETI>ET-80
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[0236]

[0237]

[0238]

CTHRRRELL, BOoNLMlEEZ, 7AT7—E/1EY—HITIL%E
E¢Lysis buffer (20mM Tris—HCI, 150mM
NaCl, pH7. 5) ZRWTEEL., BERKREIVFAHF—ICL Y
R Ui, RS OMBSKRICTI MM MgCl,. 1,/5000 (v/
v) Benzonase&l@BLDIKMAT209KETAYFar—F|
Lo IhZ@Z0oBlL. EEZEN LA, BURLALEFEIRO. 45 umd
Z4NME—TRBL. ¥ TIE LT,

ERLALEEEANTI —-FLAG (R) M2 Affinity G
el (sigma) ZAVWTC. Equilibration buffer
(20mM Tris—HCI, 150mM NacCl, pH7. 5),
Wash buffer (20mM Tris—HCI, 150mM Na
Cl, 2mM ATP, 5mM MgCl,, pH7. 5), Elution
buffer (20mM Tris—HCI, 1T50mM NacCl,
0. Tmg/mL FLAG peptide, pH7. 5) ICkYUEEL
foo BEUIERRMOERTORINICRWT 2, BONLEHNEB i o
t i nBEETTB I rAICKYMBLEF FUbZITo k. EFFULSV
NOBEZANLVTNTESVEOBRBEEREMBLETLVLY 7 ATy EAIC

LY, BRI VNIEREAF U EINTVWEZ E&RER LT,
Turbo3C Protease (Accelagen) ICTTagtl
BrxiTW, Strep—Tactin XT Superflow hig
h capacity (IBA Lifesciences) Z#ZHWT, E
qguilibration buffer (20mM Tris—HCI
, 1560mM NaCl, TmM DTT, pH7. 5), Elution
buffer (20mM Tris—HCI, 150mM NaCl, 1
mM DTT, 50mM biotin, pH7. 5) IC&YBRLL, &
HEUT a gtIfiEZNEThELRNMOERTO MV > TIT o 7,
FELEY Y TN AESuperdex 200 Increase 10
/300 GL (GE) #HWT, Running buffer (20m
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[0239]

[0240]

M Tris—HCI, 150mM NaCl, TmM DTT, pH7.
5) IC&YHAXpBE/AT N TS5 T74—% 1T\, BEMIVIRIVECYA—
FLAG—TEV—-Avi—bio%Bk, ¥V INIE—80CTRELL
<fABF2—-2:CnB—CnA—FLAG—TEV—Avi—bioDif
s>
RENCERT2EMY v/ EE LT, BAMBTRR - BELLDLY
—a—Y)YyBY¥JazZyh (CnB) &ALYZa—-YYVAHTI=Zy bk (
CnA) ) h—TERIEATa—-YavyrvRoBsAWE, CRik
RS . TEVIOF7—EHs 7. E4F U EBERR#S 7 &40
L7 CnB—CnA—FLAG-TEV—Avi—bio%sfA®LA, T
K*] &, EFFviEIhizLy sEkLTWS,
CnB—CnA—FLAG—-TEV—-Avi—bion73 / By (&
51&ST)
GPMGNEASYPLEMCSHFDADE IKRLGKRFKKLDL
DNSGSLSVEEFMSLPELQQNPLVQRVIDIFDTDG
NGEVDFKEFIEGVSQFSVKGDKEQKLRFAFRIYD
MDKDGY ISNGELFQVLKMMVGNNLKDTQLQQIVD
KTI INADKDGDGRISFEEFCAVVGGLD IHKKMVV
DVGGGGGGMSEPKAIDPKLSTTDRVVKAVPFPPS
HRLTAKEVFDNDGKPRVDILKAHLMKEGRLEESV
ALRI ITEGASILRQEKNLLDIDAPVTVCGDIHGAQ
FFDLMKLFEVGGSPANTRYLFLGDYVDRGYFSIE
CVLYLWALKILYPKTLFLLRGNHECRHLTEYFTF
KQECKIKYSERVYDACMDAFDCLPLAALMNQQFL
CVHGGLSPEINTLDDIRKLDRFKEPPAYGPMCD I
LWSDPLEDFGNEKTQEHFTHNTVRGCSYFYSYPA
VCEFLQHNNLLSILRAHEAQDAGYRMYRKSQTTG
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[0241]

[0242]

[0243]

FPSLITIFSAPNYLDVYNNKAAVLKYENNVMNIR
QFNCSPHPYWLPNFMDVFTWSLPFVGEKVTEMLYV
NVLNICSDDELGSEEDGFDGATAAARKEVIRNKI
RAIGKMARVFSVLREESESVLTLKGLTPTGMLPS
GVLSGGKQTLQSATVEAIEADEAIKGFSPQHKIT
SFEEAKGLDRINERMPPRRDAMPSDANLNSINKA
LTSETNGTDSNGSNSSNIQGSSDYKDDDDKSSGE
NLYFQSSGGGLNDIFEAQK*I EWHE

BAEMICIE, WEMRADS YNV BERIENI S —ANKRIRICH i st
agRkU3CrOF7—EYM4 h&t5LACnB—-CnA—-—FLAG
—TEV—-Avi—bioD&EGFEIEI/O—=VT L THELLERN
98—, RUOHAMEADOY VIRVEHRRNIY—~AEXF US4 57— (
BirA) OBGEFRNZ/7O0—=VJ L TRELAERENI Y —%, Ex
pi 293F#iBBICExXpiFectamine293 Transfec
tion Kit (Thermo Fisher, #fA14525) a#FHW
THEAMOERTOMINICRWINS VR T7 2723V LTRREI B,
RIBREO. 1mMICARZEDICBiot in RIMLAZEXxpi293 E
xpression medium (Thermo Fisher, A1
435102) ICT37CT3HEEL-.

BEERE=EOOBL. EFERVWTHIRZEIRL. BR%ZT>ET-80
CTAERRELL, Bohiiilgad., O077—E1vEY—HI 7%
E¢Lysis buffer (20mM Tris—HCI, 150mM

NaCl, 5mM CaCl,, pH7. 5) #ZBVWTHREBEL. BEEKRE
VFAPF—ICL YR E R L e, BRERROMBARICT MM MgC .,
12, 5U/mL Benzonase&idLIIIMAT2049KLETA
vFaN—phLEk, ThZzBE008EL. EBEZLUNL A, BERLALFEIKO

45umP7 4N —TEBL., ¥ TI& Lk,

ERLALEEEANTI—-FLAG (R) M2 Affinity G
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el (sigma) ZHAWTC. Equilibration buffer

(20mM Tris—HCI, 150mM NaCl, 5mM CaC
l,, pH7. 5), Wash buffer (20mM Tris—HCI
, 150mM NaCl, 5mM CaCl,, 2mM ATP, 5mM M
gCl,, pH7. 5), Elution buffer (20mM Tr
is—HCI, 16560mM NaCl, 5mM CaCl,, O. Tmg,/m
L FLAG peptide, pH7. 5) IC&YRER LK, BRIIRR
AMIOEXRTD M DIITHWNT S 7,

[0244] #WHL/AEHYTNETurbo3C Protease (Accelag
en) ICTTagtifiziTok, CHICLYBONLY Y TIL%E, Stre
p—Tactin XT Superflow high capacit
y (IBA Lifesciences) Z#ZHAWT, Equilibrat
ion buffer (20mM Tris—HCI, 150mM Na
Cl, 5mM CaCl,, pH7. 5), Elution buffer
(20mM Tris—HCI, 150mM NaCl, 5mM CacCl,
, 5O0mM biotin, pH7. 5) &Lk, BEHRVTa gl
ThENEKRNOEARTO M DIITT o 7,

[0245] ALYV SNAEHiIiLoad 16,600 Superdex 2
00 pg (GE) #FHWT. Running buffer (20mM
Tris—HCI, 1T50mM NaCl, TmM DTT, 5mM Ca
Cly,, pH7. 5) I&YBAXpBE/I/OYNTZ 714 —%EELL, BN
BoEEbY YN EAmMicon Ultra—4 10K (Merck
) IC&YBKEL., BMYV/RXYECnB-CnA—FLAG-TEV-Av
i—bio%&fBk, YV IIE—80CTREL,

[0246] <A®HI2—3 :CyA—FLAG—Sor—Hi sDREE>
RENCEATENS N IEE LT, HEMRETRIR - BRLALY70O
74UV AERW, CRIRICERS TRUYVILY —ERBBEI &ML
. CyA—FLAG—Sor—His#iA&L%~,
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[0247]

[0248]

[0249]

[0250]

CyA—FLAG-Sor—HisDO73/ BERY (RB5HES8)
MVNPTVFFDIAVDGEPLGRVSFELFADKVPKTAE
NFRALSTGEKGFGYKGSCFHRI IPGFMCQGGDFT
RHNGTGGKS I YGEKFEDENFILKHTGPGILSMAN
AGPNTNGSQFFICTAKTEWLDGKHVVFGKVKEGM
NIVEAMERFGSRNGKTSKKITIADCGQLEGSSDY
KDDDDKGGSSLPMTGGGGSSHHHHHH

BAEMICIE, WHEMRADOS VNI ERBNIS—~CyA—-FLAG—
Sor—Hi sOBBEFRNZ/70—=VIJLTRELARRERNI Y —%,
BORMOEAOMNINICHWVWE Xp i Fectamine293 Tr
ansfection Kit (Thermo Fisher, #A145
25) EAWTEXxp i 293FMIBICIS YRz /23y LTHRRESE
<o Expi293 Expression medium (Thermo

Fisher, #A1435102) [CT37CT3HEEL .

BEEREEOOBL. EFERVWTHIRZEIL. BREZTHI>ET—-80
CTHRRFLE, SoniiiflEz, 707 7—E/41YEY—hITI%E
ZLysis buffer (50mM Na—Phosphate, 5
0O0mM NaCl, pH7. 5) ZRBVWTREBL. BERKEY T Y-
IC& Y MR EBREE L Tc, BRRMROMIRBRRICT MM MgCl,. 12, 5U
/mL Benzonase&RdLIICMAT209KETAFan—
Lk, ThEEODBEL. EEZEIN LA, BERLALEFEIEO. 45 um
D74 —TEBL. T & Lk,

EXLE=LEETALON Metal Affinity Resin
(Clontech) ZFHWTC, Wash buffer (60mM Na
—Phospate, 500mM NaCl, 5mM Imidazole
, PH7. 5), Elution buffer (60mM Na—Ph
osphate, 500mM NaCl, 150mM Imidazole
, PH7. B) IC&YRBE LI, ARLIY Y TN EISICDDDDK -t
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[0251]

[0252]

[0253]

agged Protein PURIFICATION GEL (MBL
, #3329R) #ZHWT, Equilibration buffer (
50mM Na—Phospate, 500mM NaCl, pH7. 5)
, Elution buffer (50mM Na—Phosphate,
500mM NacCl, 0. Tmg/mL FLAG peptide, p
H7. 5) BRIk, BRETNThERRLTOERTD DVICRWT-
oo

BELAEY Y TN AESuperdex 200 Increase 10
/300 GL (GE) #HWT, Running buffer (20m
M Tris—HCI, 1T50mM NaCl, TmM DTT, pH7,
B) K&YBAXDBIVAT NI Z T4 —%4To/, BHBEDEZELY VT
VELOIRL, BRI VRV BECYA—FLAG—-Sor—His#%&#Ek, ¥
YINIE—80CTRE L,
<5ABFI2—4 : CnB—CnA—FLAG—Sor—HisDFEE>
RENICERT2ENY V0B E LT, BAMBTRER - BRLLDLY
Za—YvyBHTJaZy bEAYTaZy MNEY VU A—TEFBIELT2—
TavyvnROBERAWE, CRIRICBERVVILY —EER#ES 4 V%
L. CnB—CnA—FLAG—Sor—His#&iFE&LA,
CnB—CnA—FLAG—-—Sor—HisD73/ BEY (BHIES9
)

MGNEASYPLEMCSHFDADE IKRLGKRFKKLDLDN
SGSLSVEEFMSLPELQQNPLVQRVIDIFDTDGNG
EVDFKEFIEGVSQFSVKGDKEQKLRFAFRI1YDMD
KDGY I SNGELFQVLKMMVGNNLKDTQLQQIVDKT
| INADKDGDGRISFEEFCAVVGGLD | HKKMVVDV
GGGGGGMSEPKAIDPKLSTTDRVVKAVPFPPSHR
LTAKEVFDNDGKPRVDILKAHLMKEGRLEESVAL
RIIT TEGASILRQEKNLLDIDAPVTVCGDIHGQFF
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[0254]

[0255]

DLMKLFEVGGSPANTRYLFLGDYVDRGYFSIECYV
LYLWALKILYPKTLFLLRGNHECRHLTEYFTFKQ
ECKIKYSERVYDACMDAFDCLPLAALMNQQFLCV
HGGLSPEINTLDD I RKLDRFKEPPAYGPMCD I LW
SDPLEDFGNEKTQEHFTHNTVRGCSYFYSYPAVC
EFLQHNNLLSILRAHEAQDAGYRMYRKSQTTGEFP
SLITIFSAPNYLDVYNNKAAVLKYENNVMNIRQF
NCSPHPYWLPNFMDVFTWSLPFVGEKVTEMLVNYV
LNICSDDELGSEEDGFDGATAAARKEVIRNKIRA
| GKMARVFSVLREESESVLTLKGLTPTGMLPSGYV
LSGGKQTLQSATVEAIEADEAIKGFSPQHKITSF
EEAKGLDRINERMPPRRDAMPSDANLNSINKALT
SETNGTDSNGSNSSNIQGSSDYKDDDDKGGSSLP
MTGGGGSSHHHHHH

BAMICIE, HAMEROY VIV ERERI I —~CnB-CnA-F
LAG—Sor—HisDEGFENEZ/7A—=ZV T L THRLLERNY
H—%, BEERMOEATONINICIEVWE xp i Fectamine?29
3 Transfection Kit (Thermo Fisher, #
A14525) #FAVWTExp i 293 F#iIlBICASYR7z9>av LT
HIPXHF/-, Expi293 Expression medium (Th
ermo Fisher, #A1435102) (CT37CT3HEELL

BEREEODBEL., LEZRVWTHRBEEZENL., BR%EIT>FET-80
CTHRRE L, Bohkiilez, 707 7—tE4 S —HI TV E
StHLysis buffer (20mM Tris—HCI, 150mM

NaCl, 5mM CaCl,, pH7. 5) #BVWTHEL. B3 FKKTE
TFATF—ICF YRR &0 L, WREOMREZRICT MM MgC I,
12, 5U/mL Benzonase&®AR2&LDIIMAT209KLETA
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[0256]

[0257]

[0258]

[0259]

vHFIANR—FLE, IhZEODBEL. EFEEWNLAE, BIRLELEIZO

A5umDT7 4N —TREBAL. ¥ TI& L,

ERLALEEEAANTI—-FLAG (R) M2 Affinity G
el (sigma) ZAWVWT,. Equilibration buffer
(20mM Tris—HCI, 150mM NaCl, 5mM CacCl,
, pH7. 5), Wash buffer (20mM Tris—HCI,
150mM NaCl, 5mM CaCl,, 2mM ATP, 5mM Mg
Cl,, pH7. 58), Elution buffer (20mM Tris
—HCI, 1T560mM NaCl, 5mM CaCl,, 0. Tmg, /mL
FLAG peptide, pH7. 5) IC&YRE LK, BRIEHGRNA
OEARTO N INICHWT>

FEELAEY YN EHIiLoad 16,600 Superdex 2
00 pg (GE) #BWT, Running buffer (20mM
Tris—HCI pH7. 5, T6560mM NaCl, TmM DTT,
5mM CaCl,) K&YYAZXPBEI/AX IS T 1 —%1To/, BHE
NESGY Y TIEAmicon Ultra—4 10K (Merck)
&YKL, BMY /Y BCnB—CnA—FLAG—Sor—His
5B, YT INIE—80CTHREL..
<PFEBF2-5:His-CnB-CnA-CyA—FLAG-TEV—A
vi—bio®DfAE>

RENICERT 22BN VR VEE LT, BHAMBETHRIR - BRELELALY
Za—Y)UBY¥TJazZyv b AHTaZv RRUTVIOT4UVAZYVA
—TERIELT2—Va Vs VR IBEEAVWE, NRiRlICERS V. CK
ImICHEES U, TEVIOF7—EUMRS V. EF F U BRRHY V&N
mL7, His—CnB—-CnA—-CyA—FLAG-TEV—-Avi-—b
i oZHAM LA, TK*] E. EFFUbEIhiLy saRLTWS,

His—CnB—-CnA—-CyA—FLAG—-TEV—-Avi—bio®
7 X /s (Bc5&EFS10)
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MHHHHHHGNEASYPLEMCSHFDADE | KRLGKRFK
KLDLDNSGSLSVEEFMSLPELQQNPLVQRVIDIF
DTDGNGEVDFKEFIEGVSQFSVKGDKEQKLRFAF
RIYDMDKDGY I SNGELFQVLKMMVGNNLKDTAQLQ
QIVDKTI INADKDGDGRISFEEFCAVVGGLD I HK
KMVVDVGGGGGGSEPKAIDPKLSTTDRVVKAVPF
PPSHRLTAKEVFDNDGKPRVDILKAHLMKEGRLE
ESVALRIITEGASILRQEKNLLDIDAPVTVCGDI
HGQFFDLMKLFEVGGSPANTRYLFLGDYVDRGYF
SIECVLYLWALKILYPKTLFLLRGNHECRHLTEY
FTFKQECKIKYSERVYDACMDAFDCLPLAALMNAQ
QFLCVHGGLSPEINTLDDIRKLDRFKEPPAYGPM
CDILWSDPLEDFGNEKTQEHFTHNTVRGCSYFYS
YPAVCEFLQHNNLLSILRAHEAQDAGYRMYRKSAQ
TTGFPSLITIFSAPNYLDVYNNKAAVLKYENNVM
NIRQFNCSPHPYWLPNFMDVFTWSLPFVGEKVTE
MLVNVLNICSDDELGSEEDGFDGATAARAIGKMA
RVFSVLREESESVLTLKGLTPTGMLPSGVLSGGK
QTLQSATVEAIEADEAIKGFSPQHKITSEEAKGL
DRINERMPPRRDAMPSDANLNSINKALTSETNGT
DSNGSNSSNIDGGGGSGLEVLFQGPGGGSGGGGS
GGGSTVNPTVFFDIAVDGEPLGRVSFELFADKVP
KTAENFRALSTGEKGFGYKGSCFHRI IPGFMCQG
GDFTRHNGTGGKS I YGEKFEDENFILKHTGPGIL
SMANAGPNTNGSQFFICTAKTEWLDGKHVVFGKYV
KEGMNIVEAMERFGSRNGKTSKKITIADCGQLED
YKDDDDKGSGGENLYFQSSGGGLNDIFEAQK*|IEW
HE
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[0260]

[0261]

[0262]

[0263]

BHRMICIE, WAMRERDY v/ VBRRNII—~His-CnB-C
NA—FLAG-TEV—-Avi—bioD&GFEN%E/O—=V7LT
AR UARENI Y — ROEIHMBERAOY VN VEBRERI S —~EFF
VIA5—=Z2 (BirA) OBGFRNEZ/O0—=VJ L THRELLEREREN
JH—%, Expi 293F#il@ICExpi Fectamine293 T
ransfection Kit (Thermo Fisher, fA14
525) ZAVWTHRRNOERTOMINIRWINS VRT3V L
THERRIWE, RRBEO. 1mMIZRZELDICBiot i nERIMULAE x
pi293 Expression medium (Thermo Fis
her, #A1435102) ICT37CT3IHBZEL,

BEERERODBL. EBFERVWTHRRZEIL. BRETO>ET-80
CTHRRELE, BONLHMEEZ, 7AT7—E1 v EEY—HITI%E
ZHLysis buffer (20mM Bis—Tris, 1T0O0OmM

NaCl, TmM DTT, pH6. 0) #FHVTHEBL., BERKEY
FAF—ICL YRR ZRE L, WREROMBEBZRICT MM MgC 1, 1
2. 5U/mL Benzonase&BRDLIICMAT209KETAY
FaNR—bLlk, IhERODBEL., EFEZLEILE, BN LALEFRO.
22umD74)E—TREBL., ¥ T &Ll

BN LcLEEEStrep—Tactin XT 4 Flow (IBA

Lifesciences) #ZHWT,. Equilibration b
uffer (20mM Bis—Tris, 1T00mM NaCl, Tm
M DTT, pH6. 0), Wash buffer (20mM Bis
—Tris, TO0mM NaCl, TmM DTT, 2mM ATP, 5
mM MgCl,, pH6. 0), Elution buffer (20
mM Bis—Tris, TOOmM NaCl, TmM DTT, 50m
M Biotin, pH6. 0) IC&YRRLL, BRIEIEMRNOELT
A hVICRWT o %,

BgonftyrFINEHI TrapQ HP (Cytiva) #2HWT, E



WO 2024/214825 140 PCT/JP2024/014861

[0264]

[0265]

[0266]

[0267]

quilibration buffer (20mM Bis—Tris,
TmM DTT, pH6. O), Elution buffer (20mM
Bis—Tris, TM NaCl, TmM DTT, pH6. 0) (C&V
EE L,

BonhkryFIEHiLoad 16,600 Superdex 2
00 pg (GE) #FHAWT. Running buffer (20mM
Bis—Tris, 50mM NaCl, TmM DTT, 0. 1% CH
APS, pH7. 5) K&YYAXBEI/OXMTST7 14 —%1TWRRLE

BohfkEYy INLEXSICStrep—Tactin XT 4 Flo
w high capacity resin (IBA Lifescie
nces) ZAWVWT,. Equilibration buffer (20
mM Bis—Tris, TOOmM NaCl, TmM DTT, pH®6

O), Elution buffer (20mM Bis—Tris,
1T00mM NaCl, TmM DTT, 50mM Biotin, pH®6

0) IKLYBR L, BHRHIZERANOELRTDO MILICRWT o,

R%IC. Boniy Y EHIiLoad 16,600 Superd
ex 200 pg (GE) #ZHWT. Running buffer (2
OmM Tris—HCI pH7. 5, 50mM NaCl, TmM D
TT, 0. 1% CHAPS) KIYHYAZXPEI/ORMITST 4 —%4TWV
BELL, BRESZS0Y Y )V EAmicon Ultra—4 30
K (Merck) IC&YiRiEL. BRHYV/XVEHis-CnB-CnA—
CyA—FLAG—-TEV—-Avi—bio%&HBk, Y7 NIE—-80TCT
®EL,

GASBI3 : AN Za—)Y—FKBP7a2a—Y3 V4 VNI EDRAE)
<FEFH3—1: GL—FKBP—FLAG—TEV—-Avi—bioMDi
&>

MENICERT2ENY /N0 EE LT, NRmIICO a AE P 1EREE.
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[0268]

[0269]

[0270]

[0271]

CRIRICHERY V. TEVIOFT7—EUMRS I, EFF U LBERZBHES V
ENMULZFKBPT#H%b, GL—FKBP—-FLAG—TEV—-Avi-—
bioAXKBETHRR -B&ELA, K*] ik, EfXFvibIhizLy s&XK
LTW3,

GL—FKBP—FLAG-—TEV—-—Avi—bio®D7z /% (&
H%ES46)
GLGGGGSGGGGSGVQVETISPGDGRTFPKRGQTC
VVHYTGMLEDGKKFDSSRDRNKPFKFMLGKQEV I
RGWEEGVAQMSVGQRAKLTISPDYAYGATGHPG I
I PPHATLVFDVELLKLEGGGSSDYKDDDDKSSGE
NLYFQSSGGGLNDIFEAQK*I EWHE
BE#MICIE, pCDFDuet—1(ICHi s—WELQ-GL—-FKBP
—FLAG—TEV—-Avi—-biokUEAFVZ45—X (Bi rA)
DEGEFEI/O—ZVIJ L TGRARLULAERERI Y —%2HW. KBEBL 21
(DE3) ZWEHH L TRIBMEEN L, ODgoo0. BICABETL
BEMTIEEL, KEEIT mMMD I PTGRUT®T100uMOEAFVERD
EDICMMATEEEMNSF, 18CT1 FEEE LK. Y TILE800
OXg. 154, 4CT&EDLLTEEEAHRZLONL .
ERLEEEAICDisruption buffer (60mM T
ris—HCI pH7. 0, 200mM NaCl, 20mM Imid
azole, 2mM DTT, 0. 1% CHAPS, 0. Tmg./mL
lysozyme, 1,/1000 (v v) Benzonase, Pro
tease inhibitor cocktail) ZBVWTHEL.
MT209B LR, BEEBERLL, COYYTIL%E, 15000Xg
. 309, 4TCTEOLLEBEZLOIRE., SHICEDLEFE%E15000Xg,
109, 4CTELLEDBEO., 22um7 49 —%@EL. Z14tz— Y
vTnE L,

S4tE—ry>v7TI%E, Strep Tactin XT 4flow
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[0272]

[0273]

[0274]

HC (IBA, #2—5030—-010) 5mLLYYEREVWTHERLE,
BEEYCIFEquilibration buffer (560mM Tris
—HCI| pH7. 5, 1T00mM NaCl, TmM TCEP) RUE
lution buffer (60mM Tris—HCI pH7. 5,
100mM NaCl, TmM TCEP, 50mM D—biotin)
ZRAWE, BRY VNV BEZECT757av%OR0L. Amicon U
ltra—15 10K (MERCK, #UFC901024) TiR#ELL

BELIEY Y TINO—E%, Dialysis buffer (50mM

Tris—HCI pH7. 5, 300mM NaCl, 20mM im
idazole, TmM TCEP) T&MLAE, TO%. WELQuU1t Y
077 —EREES (WEQL) #3B#H LY I BZWELQut FOF7—
¥t (F—FE74vovy—HYAITVT14T74v 9%, #EO00861) 220
U/ 1T00ugd Y 7ILORIGTHRML, 4 CTRERIEEZT DI EICLY
BRSO EDONKRIRDBEES TEBRE LT,

WELQut7aF7—tEuEB%2 LAYV FIlEHis Trap FF

5mL (GE, #17525501) ZRVWTHEHE LA, B&ICIEBuUf
fer A(50mM Tris—HCI pH7. 5, 300mM Na
Cl, 20mM imidazole, TmM TCEP) RU'Buf fe

r B (50mM Tris—HCI pH7. 5, 300mM NaC|
, 400mM imidazole, TmM TCEP) #BW/k, BEHY
YRGB EBL TSV avERRLL,

B LAYYFIE, Strep Tactin XT 4flow H
C (IBA, #2—-5030—-010) 3mLLYYZBAWTHEHELL, &
BIZIEEquilibration buffer (60mM Tris—
HCI pH7. 5, TOOmM NaCl, TmM TCEP) RUE I
ution buffer (60mM Tris—HCI pH7. 5, 1
O0OmM NaCl, TmM TCEP, 50mM D—-—biotin) %
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[0275]

[0276]

[0277]

[0278]

AWk, BRYVNRVEEZELT7 57 av &AL,

BN LYY FIEHIiLoad 16,600 Superdex 7
Epg (Cytiva, #28-9893—-33) 2AVTHFILERERL
foo BEEUCIZEqQuilibration buffer (60mM Tr
is—HCI| pH7. 5, 300mM NaCl, TmM TCEP) %
AWk, BRYVYNRNVEZELT757Yav%ERL. Amicon Ul
tra—15 10K (MERCK, #UFC901024) TE#ELLE
. BWY VIRV BEGL-FKBP—FLAG-TEV—Avi—bio%sf
oo Y TNIE—80CICTRELE,
<FARFHI3—2 : 0aAEP1T C247ADAE>

T7a—avd R8O in vitroTORBDED., FEEFHFHE
(J. Am. Chem. Soc. 2017, 139, 5351—-5358,
) DFEICEL, RTIFFNOERBRIGEMBETZ2T7ANRNSF Ty FRT
FH—ED—D (HEYHER) THZ0aAEP 1 2KBETRITIE, BE
LFe BB, TTTAMLAEOaAEP 1 EBARTIHAL, LYSEHED
C247AZEK (OaAEP1 C247A) TH?,

OaAEP1 C247AD7I/BBES (BEHNES47)
ARDGDYLHLPSEVSRFFRPQETNDDHGEDSVGTR
WAVL I AGSKGYANYRHQAGVCHAYQILKRGGLKD
ENIVVFMYDDIAYNESNPRPGVI INSPHGSDVYA
GVPKDYTGEEVNAKNFLAAILGNKSAITGGSGKYV
VDSGPNDHIFIYYTDHGAAGV IGMPSKPYLYADE
LNDALKKKHASGTYKSLVFYLEACESGSMFEGI L
PEDLNIYALTSTNTTESSWAYYCPAQENPPPPEY
NVCLGDLFSVAWLEDSDVQNSWYETLNQQYHHVD
KRISHASHATQYGNLKLGEEGLFVYMGSNPANDN
YTSLDGNALTPSSIVVNQRDAD
BAEMICIE. pET—28b (+) ICOaAEP1 C247 ADEIET
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[0279]

[0280]

BAEZsO0—=vJ L THRELERRENY—%2AW, KIzEBL21 (D
E3) #WEEM L THEREMEEXL., ) EO—ILA MYy V&KL,

LBKEBMICTYEO—ILA My 7 ERBL., ODgooh’6. 70056, 8
REICAZET, 37CT18lM. 220 rpm, REEE LA, TOR
HLWLBKIEHIZ, ODgo o0, 1 ERBLDICHEEBREZRML, 37
CT14049, 120 r pmTIREEE%Z L7, ODgoot*0. 5LYBKRE
KR &%MHREL. BEREZ16CAETIFTI0nDHLEL, TH
I ITmMOIPTGZMATHEEEZMNMF. 16T, 120 rpmT2O0HF
BEFEEELLE Y ILE4000Xg, 1649, 4CTTEDLTEE
BAEZEINLE, EIRLAEBEEFED—-PBS (=) (FA3457R7, #1
4249-95) ILBE®EL. BU4000Xg, 304, 4CTEDL
TEBERE, BTV TN E L,

BUX LAE&Y Y FIICDisruption buffer (50mM

Tris—HCI pHS8. 0, 150mM NacCl, 0. 05% (w
ya'd) CHAPS, 10% (v /vVv) Glycerol, 11000
0O (25U, mL) Benzonase, 1Ttablet, 50mL P
rotease inhibitor cocktail) ZAWVWTHSEL
. KETEBERBRLE, oYY TILE, 100000Xg, 3049, 4
CTEHUEBERE., EEES1 - Y L& L,

SA4tE— Y FI%E cOmplete His—tag Purif
ication Column (5mL) (Roche, 06781535
001) #AVTHEE LKL, BEICIEEquilibration buf
fer (60mM Tris—HCI| pHS8. 0, 1T50mM NaCcC|
, 0. 05% (w/v) CHAPS, 10% (v v) Glycero
) BCElution buffer (560mM Tris—HCI p
H8. 0, 1T50mM NacCl, 0. 05% (w/v) CHAPS, 1
0% (v v) Glycerol, 1M imidazole) AW
o YT %ESDS—PAGEDHL. BS VIV EEZSL TS50 aY
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[0281]

[0282]

[0283]

[0284]

CACIEV YOy o

YT IN%E, buffer A (20mM Bis—Tris pr
opane pH7. 0) ZAVWTKRRBENLE. LEL. 2BET—ESH
BaxHllic, TOH, Yo%, HiTrap Q HP 5mL (C
ytiva, #1-7115-401) #FVTHERELL, BEICIE b
uffer AKUbuffer B (20mM Bis—Tris pr
opane pH7. 0, 2M NaCl) #HWE, &8, buffe
r ARUGbuffer BOAEICIE. TM Bis—Tris pro
pane pH6. 5 (Molecular Dimensions, M
D2—-005—pH) #BWVW/, SDS—PAGESWICLYBWHEY /XY
B84 759Yav&EIRL, Amicon Ultra—4 10K (
MERCK, #UFC901024) TigEL7%.

Bl F)ESuperdex 200 Increase 10
/300 GL (Cytiva, #28-9909-44) #FVWTHILIRE
BES LA, Running buffer&lLT. D-PBS (=) (+
HIATRY, #14249-95) #MWe, SDS—PAGEZDMICE
YEMS NI BEEL TS0 avEEIRL. BEMY/INJEOaAEP
1 C247A%EB~,

FIEBEEY Y IE5Activation buffer (50mM

sodium acetate pH 4., O, 50mM NacC I,

TmM EDTA, 0. 5mM TCEP) T1. buMETHRLE
%, FRYUTNERLbuf fer TI3RABINLAE I5ICETDHE, D
ialysis buffer (60mM HEPES pH7. 5, 1
50mM NaCl) ZBVWTKKRENLEL, £EL., 2EKET-ENKRE
KL, Thic&Y, BHSV/RUVEOaAEP 1 _C247A%FEML
Lo Y 7TIE—80CICTREL .
<jA#pF3—3 :Sortase A pentamutant (eSrt
A) DFEHE>
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[0285]

[0286]

71—V avIVRIEDIn vitroTOREDED, IERHFHE
Proc. Natl, Acad. Sci. USA, 2011 Jul 12
;108 (28) :11399—-11404. OFEICEL, RTFROE
HRINEMETZ2)H—ED—D2THbeSrt ARKIBECRIEIE. K
B, BB, TITERLEVILY—FEARTFERTIEQRL, LYBEEE
DP94R  D160ON/D165A//K190E/K196THEZENRK
(Sortase A pentamutant (eSrtA)) Ths,

YIS —EADT I /RS (BE5ES4 8)
MQAKPQIPKDKSKVAGY IEIPDADIKEPVYPGPA
TREQLNRGVSFAEENESLDDQNISIAGHTFIDRP
NYQFTNLKAAKKGSMVYFKVGNETRKYKMTS IRN
VKPTAVEVLDEQKGKDKQLTLITCDDYNEETGVW
ETRKIFVATEVKLEHHHHHH
<AKF3—4 :CnB—CnA—FLAG—FKBP—FLAG-TEV
—Avi—bioM@EN>
RENICERT2ENI VY NRIEE LT, AP Za—YYVEFKBP%EY
DYy IRIBICEYER L7 2—Yav sV ROBETHBECnB-CnA—
FLAG—-FKBP—FLAG-TEV—Avi—bioafAuVk, BEFH
ICIE. FAEMI3 — 1 THRELUANKHICOaAEP 1 R#ERIEECGL —
FKBP—FLAG-TEV—Avi—bioll, ASHI3—2THELL
OaAEP1ZBWTKS YRV IOF7F7> (TCO) BEEEERFDU Vv
=%, RIS, BARAI2 —4 TRELZCRmICYVILY —EERH
a2 CnB—CnA—FLAG—Sor—HisiIxlL., ARMSI3—
STHRELAYNLY—EEAWVWT, CRIICAFILTEISYY (MeT z)
BEREEZF LY Vvh—%2FhThf[AMLE, ZTO®%, TCONTMINE
FKBPEMe TzAMIMINEZCNB-—CnA%ES Y v I RBICEY EE
IFBECEY, ALY =Za—)vDCKRIkEEFKBPDNKIGERSF
R)Yh—TCTERBIEALT72a—VavdURVBERARE L, TK*] ZEA
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[0287]

[0288]

FuibXIhizLys, TK (k1) ] FABBICAFILT NS TV BEREMNMT
mIhfLys., [ (k2) G] GNRRIC,S VR IOV TV ERE
BEMINAG I yaEZhZEh&RLTHY., TK (k1) 1 & T (x2) G
TRV IORBICEY T (x3) 1 XiE T (k4) | OLDITEHEIND
o TK (k1) 1. T (x2) Gl. (x3) ] RC”T (%4) ] OEE
RERIICHT.

[3&3]
8 R
G 4
; ¥
HWL{\f\ﬁ*wTii
S d_,\"’i 3 Ry »}N\?
%wi\
- ,.-;\i
* 2 6 @ w\g N
o
0
H f 4 H %
.8 g DA
5 TN '
& 3 b Q\‘l S/-’\X \g
et
N\N ;v‘
H
=
HO-
AN H ”Mﬁ“\
M,
N é{ ?‘::“" g \ig()
\XQ, E
i s
N
?MK
CnB—-CnA—FLAG—FKBP—FLAG—TEV—-—Avi—>bi

o7 X /RS (EHES 4 9 RUVESIESS 0)
MGNEASYPLEMCSHFDADE I KRLGKRFKKLDLDN
SGSLSVEEFMSLPELQQNPLVQRVIDIFDTDGNG
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EVDFKEFIEGVSQFSVKGDKEQKLRFAFR IYDMD
KDGY I SNGELFQVLKMMVGNNLKDTQLQQIVDKT
I INADKDGDGRISFEEFCAVVGGLD | HKKMVVDV
GGGGGGMSEPKAIDPKLSTTDRVVKAVPFPPSHR
LTAKEVFDNDGKPRVDILKAHLMKEGRLEESVAL
RIT TEGASILRQEKNLLDIDAPVTVCGDIHGQFF
DLMKLFEVGGSPANTRYLFLGDYVDRGYFSIECV
LYLWALKILYPKTLFLLRGNHECRHLTEYFTFKQ
ECKIKYSERVYDACMDAFDCLPLAALMNQQFLCV
HGGLSPEINTLDDIRKLDRFKEPPAYGPMCD I LW
SDPLEDFGNEKTQEHFTHNTVRGCSYFYSYPAVC
EFLQHNNLLSILRAHEAQDAGYRMYRKSQTTGFP
SLITIFSAPNYLDVYNNKAAVLKYENNVMNIRQF
NCSPHPYWLPNFMDVFTWSLPFVGEKVTEMLVNYV
LNICSDDELGSEEDGFDGATAAARKEVIRNKIRA
| GKMARVFSVLREESESVLTLKGLTPTGMLPSGV
LSGGKQTLQSATVEAIEADEAIKGFSPQHKITSF
EEAKGLDRINERMPPRRDAMPSDANLNSINKALT
SETNGTDSNGSNSSNIQGSSDYKDDDDKGGSSLP
MTGGGGSGGGGSK (1) (k2) GGSGGGGSGGGGS
NGLGGGGSGGGGSGVQVETISPGDGRTFPKRGQT
CVVHYTGMLEDGKKFDSSRDRNKPFKFMLGKQEV
I RGWEEGVAQMSVGQRAKLTISPDYAYGATGHPG
| PPHATLVFDVELLKLEGGGSSDYKDDDDKSSG
ENLYFQSSGGGLNDIFEAQK=*|I EWHE
[0289] <&mAI3—1: TCO—-—GGS— (G4S) 2—NGLHDEK>
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[1666]
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(02901 )N TIIN—L—tYILIT)INLT)INT)I—-L—tIILYT
DN T)INT)I—L—)I—L—TFRRSFZNT) I —L—
A4 —L—EXFTYY (40. 6mg, 0. 032mmo |) & (E)
—>yaF o h—4—-xT—-1—-4)b (2, 5—-IFFVERQYDV—-1—
AI) A—RR—=FZPAFIVZRILERFIR (1. 3mL) ITHEIE, N
—IFNLTqy7aEILTIY (28, 3ul, 0, 16mmo l) &FTF
L7k, RIGERZ25CICTE 0B LA, RISKREI/OY NI ST 14 —IC
SoTREL., (((E) —2»y7Q0x0bh—4—-TITV—1—94)) FF)
HIVRZI) TN T) o )—L—YNLTYNTI LT IL—L
YT T)INT) I —L—)I—L =T RISFZ)LT)
Ih—L-O4YN—L—-ERFIY (40mg. IXXKB88%) %18/,

RiFEE: 0. 424
m/z:1422 (M—H) —

[0291] CGAZEMHI3—4—1:0aAEPIRBICEBFKBPADRTIFRY VA
— )

BEH&MICIZ, 46 uM GL—FKBP—-FLAG-TEV—Avi-—b
io. TmM TCO—-GGS— (G4S) 2—NGLH, 400uM N
iCl,, 0. 6uM OaAEP1%ZKEICTREAEL, 4CT—H1vFa
R—h L7,
OaAEPI1REOREDOY Y FILESDS—PAGESHL. BEMY Y
NOBEDERDTEICHBT BTN T NaHEET 52 & T, RIGHPERIC
AL &R LT,

[0292] IINEDOIVI—KRYYTI%E, Strep—Tactin XT Sep
harose chromatography resin (Cytiva
, 29401324) ., Wash buffer (60mM HEPES
pH7. 5, 150mM NaCl, 0. 5mM TCEP) . RUE | u
tion buffer (60mM HEPES pH7. 5, 150mM

NaCl, O. 5mM TCEP, 50mM biotin) #BEVWTE
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[0293]

[0294]

87, BEFESREOEARTONINICKW T L, BEZEOY Y T
#EWL, Amicon Ultra—0.5 10K (MERCK, #U
FC501096) TRMIZZET. FKBPONKIHICTCOAMML
7TCO—GGS— (G4S) 2—FKBP—FLAG-TEV—Avi-—
bio%Frl,

(FARFIS —4—2 : YILIY—ERBICLEBCNB—CnA~ANDRTFRY
Y HA—OR)

Reaction Buffer (60mM Tris—HCI (pH7

5), 150mM NaCl, TOmM CaCl,) #, 40uM Cn
B-CnA—FLAG—-Sor—His, TmM (G4S) 2—K (Me
Tz) (RUSLHICTAR). TuM eSrtA%xEKEICTEAL, 4T
T—MA vFar—kL7%,

YNNI —EREDIEDOY Y S ESDS—PAGELH L. BHH U/
VEQERDFEICRIST IV T MaBRTHIET. RIBHPESICE
ATEZ EEFRER LT,

FERISICFIALE (G4S) 2—K (MeTz) OBERIETIRDOEY
TH b,
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[0295]

[0296]

[1667]

HK Y OH
OHﬁ; k\
L
hY
%
7 “‘"{5
s
Roopy

RO IN—RKY>F)%E, Dynabeads His—Tag |
solation and Pulldown (Ilnvitrogen, 1
0103D) &RALTA4CT1 OMEEFEIEML. EFZEINTSZZ&T
RSy SV AR, 0%, ANTI—FLAG (R) M2 Aff
inity Gel (Sigma, #A2220) . Wash buffe
r (50mM HEPES pH7. 5, 150mM NaCl, 0. 5m
M TCEP), R®*'Elution buffer (50mM HEPE
S pH7. 5, 150mM NaCl, O. 5mM TCEP, 500u
g/ mL FLAG peptide) #HVWTHEELL, BEIIERRT
OEERTONINICRWNT o>, BREOT Y TN %ZERL, Amicon

Ultra—0.5 10K (MERCK, #UFC501096) Ti&
Bd2ET, ALy Za—)vOCKRIHICMe T zAMFMLZCnB-C
NA—FLAG— (G4S) 2—K (MeTz) a7,

GARBIS -4 -3 : Vv IRBILEDHANLY=a—)Y—FKBP7Ja
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[0297]

[0298]

—Javd U RIEDOEKR)

FKBPONRKIKICTCOMNIMLATCO-GGS— (G4S) 2—F
KBP—FLAG—TEV—Avi—bio&CnB—CnA®DMCKIKICM
eTzAIMLAECNB—CnA—FLAG- (G4S) 2—K (MeTz
) ZREL. 4CT2IEM v FarR— MLk, BAERIEOY Y FIL%ESD
S—PAGEZWHL. BN VNJEDEBD FEICHBRT DTN T M
T 52 &T. RIGHEBICEARL I & MR LT,

Bl Yy NESuperdex 75 Increase 10/
300 GL (Cytiva, #29148721) #BVWTHIIEERER
L7, BEICIERUunning buffer (60mM HEPES p
H7. 5, 300mM NaCl, TmM DTT) #Bwk, By v/
VEEELT7SIYavEEIRL. AL Za—YYDCKRIKmEFKBP®
NEKIHEERTSFRY v h—TERIELBNSY /N VECnB-CnA—F
LAG—FKBP—FLAG-TEV—Avi—bio%fE,

GAEGI4 : mRNAFARTLA5475 ) QRS
<FAEBI4 —1 : PUILiEt RNADERK>

WO02018,/143145KUW02018,/225864ICEHDF
SEICECTHRICERT27VIIMEt RNAEZRELK, Pro (4—p i
p—4—F2), Asp (SMe), Hph (3—C1l), cisPro (
4—pip—4—F2), MeHn!| (7—F2), Ser (3—F—5-—
Me—Pyr), MeSer (nPr), MeAla (3—Pyr), Ph
e (3—C1l), Pic (2), MeGly, Nle, MeSer (tBu
OH), Ser (NtBu—Aca), Ser (iPen), nBuGly
, MeHph, Ser (Ph—2—-C 1), D—MeSerhbikdl19fE
BOT7I/BEAEBAWT,. Elongator73I/72)Libt RNAREW
HERAE LA, TREROT7 VIt RNAOBRBETORKEEIX10uM
~20uMTH>7%, F-PnazREEDpCpAT7I/EBIL. RiFEEE
I/ —IIHEUEOEEET >/, Initiator7I /)7
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[0299]

[0300]

[0301]

[0302]

[0303]

Bt RNAIWO2017 /1507 32ICRBDILEMAALtR—3

(Acbz—MeCys (StBu) —tRNAfMetCAU) &A—1t
EMTHY ., RIKREN 25 uMIZARZ LD ICBIERERPICHEML TRW.
<FAEHBI4 —2 : SUHLEINTZ2KEDNAS A TS 1) OFE>

WO02013/7100132ICRBHDFEHICELT. DNASATS )%
MELE, TTT, TTG,. CTT, CTG, ATT, ATG, GTT. G
TG, TCT, TCG, CCG, ACT, GCT, TAC. CAT, CAG
. AAC, GAT, GAG, TGC, TGG, CGT. CGG, AGT. A
GG. GGTO26FEDNY Ly A5 VHALICBEXIEIEREYIRL
THRTZEDEARELE (BEIHNES1 1. BIES12) ,

DNASA 735 DIEEES (ENES11)
GTAATACGACTCACTATAGGGTTAACTTTAATAA
GGAGATATAAATATG (Random triplet) ,TAG
CCGACCGGCACCGGCACCGGCAAAAAAA

DNAS4A 75 DEERS (ENES12)
GTAATACGACTCACTATAGGGTTAACTTTAATAA
GGAGATATAAATATG (Random triplet) sTAG
CCGACCGGCACCGGCACCGGCAAAAAAA
<FABHBI4 -3 : mRNAFARTLAS54 75 ") OBER>
BERRIG. EREYBRROBEBHREMBEY v/ VEERRTHBPURE

systemZHW\WK,

BRI BERG1 1RO —20 =0 7ICBVWTIE. 1TmMOGTP
, TmMOATP, 20mMOYLF7FV) VEE, 50mMMOHEPES—
KOH pH7. 6, TOOmMOEEAY DL, 4 mMOEFRE< TR0
L, 2mMOZRILIY Y, TmMOYFARLA h—I, Tmg,/mL
E. coli MREG600 (RNaseX#F+47) HIEt RNA (Ro
che#t) (GEFEEXH: Yokogawa T et al, 2010IC
SREHOFEICHELT, Dt RNAZBKRELTWS) , 3uMDin v
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[0304]

it rofEABEtRNA AlalB, 4ug,/ mMLOYLFPFUF+
—t, 6. 72U,/ mLOIAFF—, 2unit/ mMLOEKEOY #
27749 —E, 1. Tug,/ mMLOXY LAY RZ) VEBFF+—+H, 0. 4
Unit /  uL®ORNasein (BHEEE Plus Ribonuc
lease Inhibitor (Promega), 0. 26 uMODE
F—G, 2. 7uM® I F1, 0. 4uMDIF2, 1. 5uM®D I F 3,
40uMDEF—Tu, 59uMOEF—-Ts, TuUMODEF—-—P—Lys
, 1. 2uMOBEERYRY—L (WO2021,/117848), 1, 3
7uMDAl aRS, TuMOGI|I yRS, 0. O4uM®dDIl 1l eRS, O
1T1TuMOLyYysRS, 0. 16 uM®DProRS, 0. O9uM®Th
rRS, 0. 5uMOZEFEPheRS (WO02016,/148044),
1 uMDZEEARESe rRS (WO2016,/148044), 1 uMOZEER
AValRS (WO2016,/148044), 250uMDZ Yo, 1
OuMDAvALYY, 250uMDY Ty, 250uMO7Fal) >, 25
OuMDALFA=ZY, 2. 5mMON—AFLFTS=Y, 5mMODN—AF
WYy BEmMON—XFILEYY, EmMON—XFILTITZITS5=
V. BG4 —1THELIZE longator7I /7Yt RNAR
&Y. BAEFI4 —1 THRELAELZ25uM |Initiator7PI/F7U
Lt RNA (WO2017,150732), 0. 5uM Penicil
lin G Amidase (PGA) . FA%FI4 —2 TCHELZZ-ASED
NASATSYUNBWO02013 /710013 2ICHELTHELEZMRNA
—Ea—OvA P VEREE 1 uMIZRZ & D ICHRRRESWISHRM L.
STCTIHKEREYDETHRET /., &8, Ea—AOv(v )Y
H—& LT, FERESH (J. Am. Chem. Soc. , 20234,
145, pp. 24035—-24051) [CEBHDaxPM—27 5BV
BIRTZEEF 1 3DV TICEVWTE, BB TRV LDRES
6mM, EF—TsDREAZ60uM& L. TOMIIEREBT -1 X1 —
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[0305]

[0306]

[0307]

20IR= T ERRICEIER 1T > I

(E=HEFI1 : 8= T OERE)
BERLEMRNAFAZRTLAS4 75 &FERL. 72a—Yavsv o
VERUVLBOLDICEEDY VI EICRHLTW02013 710013
2ICEL TNV THASV Y REELE, L. RIFROBRIERIGR
UBFRISICEELTIEWO02017 /1507 321> TEREL T,
<EMHI1—1: FKBP, FRBRUOEFRSD7a1—TavdvnRI8s
BiE LTRAWRRZVT>

SHYYR1TIE. 1TXTBS, 2mg/mL BSA (Ilnvitrog
en)., 2mM DTT2ECNRNYvTI7—I. TARATLA4S54T3)H0
A uM, BRSO RIEELTbio—AVvi—-TEV—-FLAG—-FK
BP—-FRB—His, FKBP—-FLAG—-TEV—Avi—bioXik
FRB—FLAG—-TEV—Avi—bioh0. 4uM&ERZLDICMR
T4CTIBEBELL, TO®K. AMNLTMNFPEYYI—F1 VRS YE
—XERELTTI OE4CTEHBREREML, ENSY VR VEEZEENLL L,
ZMD%0. 03—-0. 04mMERBEIICEFFVEMRZ, I5IC104%
B4 CTeEsfElRA L /=
BHYVRIVEEBEERMLEAN VN T7EY YO—FT 1 VTS E—X
HEXTxY NTEOTLEEERWE, ThiEWash buffer (1X
TBS, 2mM DTT, 0. 1% Tween20 (Sigma Ald
rich), 500mM 7I¥=v) CHEMRE®. TEVIOF7—F
BRI ERBLUMIATEVIOF7—EICLYNIE L, EMSY /D
BRUZTNICHEET 2RTF N —RKBESEOBREET o7,
BEHEMARTEVEAHKRELT, TXTEV buffer, 1TmM DT
T. 0. 11U/ ulL AcTEVIFOF7—t (4—F71vov—H4a4T
VF4T74v %, #12575015) &, HEEOANLTIRTEYY
I—FT 14V JHIE—XICRNMURBIE R, RIGE., LEZEIRL. 54
To5VRHETZ74~v— (Fw—primerRURv—primer) TP
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[0308]

[0309]

[0310]

[0311]

CRLT. ROZV v RA#HLT,

. TEVAHEDO—BEZFEALTaPCREZITW S92V R1D3
A75)DERKAETMLIE. aPCROTSAT—IlIE, RIRO TS 4=
— (Fw—primerkURv—primer) ZERAL%, qPCR®
Rib#ElE. 1XEx taq buffer, 0. 2mM dNTP, O.
5uM Fw—primer, O. 5uM Rv—primer, 5000
Of#R SYBR Green | (Lonza, #50513) ., 0.
025U/ uL Ex Taq polymerase (TAKARA) %
BAEL. 95CT2omM&Ea%,. 95C10#, 57C20#, 72CT30#
DOYA NV %404 VILEYIRL

Fw—prime rDEERS (FEHNES1 3)
GTAATACGACTCACTATAGGGTTAACTTTAATAA
GGAG

Rv—prime r DIEEFET (BEHNES14)
TTTTTTTGCCGGTGCCGGTGCCGGTCGGCTA

473 OENEEREL ZRERE5I< LHIC, RRBEI T OFEHE 4
—3THRBLIAEMRNA-—E2—OTA Y VEEEEYEGES L CRAELLY
vFINE, TE+8 L, TE+6  uL, 1TE+4  ulLilhdLdIC
MU, REROEHD a PCRICHIT 7,

SHYUR2MABATIE, 1TXTBS, 2mg./ mL BSA (Invit
rogen). 2mM DTTAEEBLNYI7—Il. TARATLA43475
A0, 2—0. 3uM, By /s EELTbio—AvVi—-TEV-—
FLAG—-FKBP—-FRB—-—His, FKBP—-FLAG—-TEV-—-Av
i—bioXIZFFRB—FLAG—-TEV—-Avi—bio#h0. 4uMk&
BBEDICMATACTIRE®RELL, ZO%. AMNLTNFEYYO—
TAVIHMRIE—AXIEZa— NS TPEYYDA—FT4 VTHSE—XEREE
LT1O02E4 CTERERML. By VR IEZEEL L, TD#EO.
04—-0. O5MMERBEDICEAFVEMAILICT OE4 CTEAE
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[0312]

PCT/JP2024/014861

250V REURER., 1Ty b4 T35V E2DChiF. RAIXENS

VINJBEET, £ORAREBHS VN IVEREFETTEL IV a VTV
 WADOKEELOINELZ, aPCROFTERAIGIFML 7/, =V TDESV Y
FOENE (%) ZUTORICLYER L, BRETRICTT.

[0313]

SAZATZ)014 0Ty MEEEE (9FH) ) X100

[0314] [F4]

sl TEY - FLAG

ZA4TSVDEIRE (%) =147 3)V0F70 Ty MNEEE (9FH)

s EFRBPF-FREB

SIS BREY E )
e R S LI — HECEE
RSN AT o R RNk
AAAAAAA 1§ 2938413 | LWELDS | S.87EMS -
2 BIGE+11 | B8R+ | 458804 | BPOEsIS | LOREMM 4.5
3 O3 | LSO | 403807 | 24T« | RIBENDE &108.4
4 LAIESIY | SA7E40Y | L8GEQL | LIZE4DS | S.88E $183.8

[0315] [F5]

B '§0 & e st ARG

ELTEFRKE P~

FLAG-TEV -

Av @b i

o (R #H &

BAYEERL S & N Hy
S T50m EeEn B R EHo
IR AR FTRIYNGEE mene s (P MTUNREE | ERECLS
1 3.09E+13 | 3.40E+06 | 1.10E-05 - - -
2 7.83E+11 | 7.87E+06 | 1.00E-03 | 4.78E+05 | 6.10E-05 16.5
3 5.82E+11 | Z.A7E+09 | 3.72B-01 | L.32E+04 | 2.27E-06 | 163794.4
4 4,54E+11 | 2.71E+09 | 5.96E-01 | 1.09E+05 | 2.39E-05 | 24908.1
5 5.52E+11 | 3.31E+08 | 5.986-02 | S.01E+03 | 1.45E-06 | 41268.3

[0316]
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[5%6]
2 Ny ik
2y LR
EYEETE B R
FHR AT PN ey (RN .
o oD ONE ey TTIORE meey
PRRUAT) BT (8T) | SONR | a7 g | BRAOD
i ZA0E+13 ¢ LOIES0T | S.D4E08 . - .
2 GAIEFIY ¢ 3UIEL0N ¢ 40RR0E 1 LEIELDS | SBQBOS 4.7
3L AMEA1L | 8136408 | ZUIEDD | 36E%04 | 703606 | 2038
& AEIERIL | 4.50R08 | LVENL | OOVERO% | LANS0e 8311

[0317] R, R4~CICRTELDICERF IV Y RICBWT, RIGENSY VI E
BETERIEENSY YNNI EEFETOEL 7Y a VEATENREICEN DL
TWbZ e b, RIERENY VR VBEETICEVWTOAERI NS HFH
CBIUVVRODZATIVICEEL, TRHNTUY REERSBICRES
NTWBIENTRBINE, BILT72a—VavdIVNRIBEOHRLTEES
VIRVBILRT BNV TICBWTEZDORFDPRONZ I END, 47
SYUHRICFKBPRUFRBED=ZFBEEGHREHHMLED/3M V5 — DI
59, FKBP®FRBILNLTERTREETZ2NM VI —HHFETDIE
DR R I N3,

[0318] MRV JTR/RLNEESTY RODNAT—ILIE, HEEBRRNOFEICE
YRR Y — 4 Y — & BWTIEREEIERT AR L .

[0319] <=EMEHI1 —2 : ALY =Za— Y, ¥/AT4 )V VARVENLD T 12—
TavIvnRIBERNE LTRWERZV >

SHUYR1TIE,. TXTBS, 2mg/ mL BSA (lnvitrog

en). 2mM DTT, 5mM CaC |l , 2801y 77—, T4R7

LAS473YH0. 4uM, EHWSYVIRVEELTHIi s—CnB—-Cn

A—-CyA—FLAG-TEV—Avi—-bio, CYA—FLAG-TE

V-Avi—bioXIECnB—CnA—FLAG-TEV—-Avi—bi

oN0. 4 uMELRBELDICMAT, b, BHYVNIENH I s—Cn

B—-CnA—-CyA—FLAG-TEV—Avi—bioXldCnB—-Cn



WO 2024/214825 160 PCT/JP2024/014861

[0320]

[0321]

A—FLAG-TEV—-Avi—biodif&alk XHICCalmodul
in (EE74NVALMAME) 22 uMERDBEDICINATAEACT I BHEFE
BlLk, ZO®%. ANLTNTPEYYI—F 1 VRS E—XEEALTI

094 CTEEREML., BNy vV EEZEELEL, TDH%, 0. 03
—0. 04mMERBELDICEFTFVEMA. IHICT1 0@ 4 CTEELR
MU7,

By RN IBEEEEELAERA NN TPEY Y O—FT 14 v TBISE—X
HITRY NTEROTLEEERW, ChiWash buffer (1X
TBS, 2mM DTT, 0. 1% Tween20 (Sigma Al
drich), 500mM 7IA¥=v) THRE%E%. TEV/OF7—

VRSN ERE LT A2 TEVOF7—HICL YR L, EHY VR
VERVETNICEET 2RTF N—RBEEFEOBRE AT o 7,

BHEMARTEVERKELT, 1XTEV buffer, TmM DT
T. 0. TU/uL AcTEVZOF7—t (HF—F71v>v—HA4 T
VF4T7av o, #12575015) &, HEEOAMLTINTEYY
I—T4 VJRHKE-XICRMULRIES B, RiNE. EFZEUIRL. 54
T7Z2)RES74<v— (Fw—primerkU®Rv—primer) TP
CRLT. ROZV v RA#HL,

Ffe. TEVAHEMO—8%EZFERLTaPCREZITW. 39V R1DZ
4 7S)OEREETMLIE, aPCROTFSA7v—ICIE, gD TFS4 <
— (Fw—primerkURv—primer) ZERL%, qPCR®
R&IE, TXEx tagq buffer, 0. 2mM dNTP, O.
5uM Fw—primer, O. 5uM Rv—primer, 5000
Of%%M SYBR Green | (Lonza, #50513) ., 0.
025U,/ uL Ex Taqgqg polymerase (TAKARA) %
BAL., 95 CT20meE%,. 95C10#, 57C20%., 72CT30#
DHAIONELOHAVIIEYIRL .

475 OEINEE RIED 2REMREEI< OIS, EERHIT OFEGI4
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[0322]

[0323]

[0324]

[0325]

—3THELLEMRNA-—FE2z—Ovq v VEREEYERE L THRELLY
vFI%E, TE+8, ul, TE4+6,/ulL, TE+4  ul. IA2LD
ICHML. BROFHED g P CRIZHNITT,

SUVvR2—-47TE. 1TXTBS, 2mg//mL BSA (Ilnvitr
ogen). 2mM DTT, 5mM CaC |, 281y T77—Il. T4
ZTLA454TS5YN0. 2—0. 3uM, BHYVIRIVEELTHI s —
CnB—-CnA—-CyA—FLAG-TEV—Avi—-bio, CyA—F
LAG—TEV—Avi—bioXIECnB—-CnA—-FLAG-TEV—
Avi—bioh0. 4uMERBZELIICMAT, BB, BHY /X0 EN
His—CnB—-CnA-CyA—FLAG-TEV—Avi—bioXik
CnB—CnA—FLAG-TEV—Avi—bioMDEalF. I5IKCa
Imodul in (BEZ7AILMAME) 22 uMELRDLDITMATS
CTIBEHELL, TO®K. AMNLINFPEYYI—F1 Vv IHBGRE—X
XE=Za—hST7EYYI—FT4 VTHRE-XERELTI 04B4TCT
gZELRAL. BNY VR VEEEENL L, £D%0. 04—-0. 05mM
ERDEDICEFFUVEMAISICT O9BEA CTERERM UL/, TR
3Dy R ERROFERETO T

259V RBUEIE, 1Ty NS4 T73)&2DIChIF. FBEIIENS
VIROBHREET., 8O RARENS VRVEFREFEETFTEL VY avEiTw
. MEOXKBEUNEE, q PCROBERISIHELKL, =V TDESIY
RoEURE (%) #UTORICLYEH Lz, BRETRICRT,

SAT7ZVOEREK (%) =147 )VD0T70 Ny MEBEE (DFE)
S (SA4TS)VDAV Ty hsBEE (DF8) ) X100
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(7]

PLUH s

162

~Cn B C

PCT/JP2024/014861

n A Oy

A~FLAGSTEV~

Avi—bhio (BFEHTSLO) $EBLEESO] et 4
547550 =aEh SR BRSO
2 N R P L S S TR NN b T S S LD

e e 0 o i Hv A e A S O ey X

O DEEEOYT) | aF o | DRR00) Vs ey | BIERES) | mgmay,

1 3.25E+13 1.62E+08 4, 98E-04 ~ - -

2 6.62E+11 4.539E+07 5.,94E~-Q3 4. 81E+05 7.27E-0% 95.4

3 2,40E+11 B.G4E+06 3.72E-03 5.47E+04 2.28E-05 163.4

4 2.92E+11 9.89E%08 3.38E-01 2.70E+08 9.258-05% 3660.9

5 5.79E+11 4,.15E+08 7. 16E-02 J.01E+04 5.20E-06 13761.6

Po IR ME S

547500 VD L B
FOLR L ASTeh TFIRIwNGEE .. (TOMTUMSES o BRLLS
BERAOT) | 97 (37) | Tor) | a7 (3 | O | mpeo
1 3.22E+13 | 2.50E+07 7.76E-05 - - -
2 115E+12 | 4.15E+07 3.61E-03 8.883E+05 7.73E-05 46.7
3 4 00E+11 | 7.97E+07 1.99E-Q2 5.18E+04 1.20E-05 1338.3
4 3.88E+11 1.70E+09 4.38E-01 1.88E+05 4.858-05 3031.9
5 6.97E+11 1.04E+09 1.49E-01 2.43E+04 3.49E-06 42645.9
[0327] [£R9]
SR FLAG-TEV -Av it iwv
3a e
FATD ROED HREREL BHO
SOVE L ASTvh IFTRubREE] o 7T R M o HRCED
EHEOT) | 57 (0F) | DorC0) |y gy | TRECD | mgsoern
1 3.30E+13 | 7.25E+08 2.20E-03 = ~ -
2 8.90E+11 1.98E+08 2.22E-02 5,34E+05 7.13E8-05 3ii.e
3 4.68E+11 8.95E+Q7 19IE-02 7.90E+04 1.69E-05 1133.1
4 1.02E+11 | B.45E+D7 8.29E-Q2 9.52E+04 9.35E-05 887.1
5 2.38E+11 1.25E+08 5.26E-02 8.67E+04 3.64E-05 14447

[0328]

BR, RT~QIITRTLDICBESTY RICBWT, BIEENY /808

FHETEREEBNY VN IEIRFEETOEL Y a vETEREICEN DN
TWB I END, FIEENY VARV EEETICBVWTOAEINI NS HTFH
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[0329]

[0330]

[0331]

BV RODSATISVICEEL, TNONT VY REERZBICRIEYS
NTWBZENTEBINE, BILT72—2av 9V RIBORRLTEES
VIRVEILRT BNV TICBVWTEIOREMPRONEZ &S, 547
SURILYIAT4 ) VARVALY Za2— Y YV EDZEEERETRRLE
BRRAVE—OHEHT, o074 ) VAPANTYZa—Y VIR LTE
MTHRETINA VI —DEETIIEEEITERIND,

INZVTTROLNEES VY RODNAT—ILIE, HEERNMODAERICL
YRR Y — 4 VY —EBWTEREESRT AR L .
<EREH1 -3 : ALY =Za—Y)Y—FKBPD7a2—Yavsyv/iRs8%
BHE LTRWRZVT>

SYYR1TIE. 1TXTBS, 2mg/mL BSA (Ilnvitrog
en). 2mM DTT, 5mM CaCl, 28861 v 77—, BHY YV
NOBEELTCNB—CnA—FLAG—-FKBP—-FLAG-TEV-A
vi—bioh0. 4uMERBLIICMAT. AMLTNTFTEYYO—F
A VITHRKE—XERELTTI OB4 CTHERML, EBHSY VNI E%
BEb L, ZD%., 0. 5mMEAZEDIICEAFVEMZ., IHIC10
AEACTEEREMLUAL, ILICEDR. ENSYVRVEZEELLER N
LN FPES Y O—F 4 VIR E—XA< TRy NTEHTLEEERE,
—EWash buffer (1XTBS, 2mM DTT, 0. 1% T
ween?20 (Sigma Aldrich), 500mM 7I¥=V)
THh&’. TAATLA4S4TS5UHN0. 6 uM, Calmodul in (
BELT7MIVLFHAME) A2 uMELRBLDICMATACT 1 BFEEGERM
L7,

TARATLASA TSV ERABLEANV T NTED Y O—F 14 VRS
E—X%&< 7y NTEDTLFERWZ, ChEgididWash buf
ferTHENES% TEVOF7—ERHBEINEZELUMITEZTEYV
7O7F7—EILLYNEB L, ENYUNIVERVTEFNICESTERTF K-
MEESRORBRE AT o1,
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[0332]

[0333]

BHEMARTEVAEKELT, 1XTEV buffer, TmM DT
T. 0. 11U/ uL AcTEVZOF7—%F¥ (4—FJ714vv—HA4T
VFA4T74v O, #12575015) &, FEEODANLTIRNTEYY
=T 4 VTHR{E-XITRM LRGBS, RIS#%., £F%ZLOUL. 54
TS5 )R#ESS54~v— (Fw—primerRUPRv—primer) TP
CRLT, RDZV Y AL,

Fr. TEVABEYMO—HEZEMLTaPCRETW SV R10D3
173 ) DERE (%) ZFHlLE. aPCROTS4 < —Ilid. RIRD T
SA4<¥— (Fw—primerRURv—primer) #FRALL, qP
CROKIGHIE. TXEx taqgq buffer, 0. 2mM dNTP
. 0. 5uM Fw—primer, O. 5uM Rv—primer, 5
OOOOEER SYBR Green | (Lonza, #5051 3)
. 0. 025U/uL Ex Tag polymerase (TAKAR
A) ZBEL. 95CT29mM#%k, 95C10#, 57C208, 72T
SOMDYA VN ELOY A VILIRYELT,

475 DEIEEZRED 2REBRESI < £HIC. EEBRHIT OFERGI4
—3THRBELAEMRNA-E21—0O%A( 2 VBfEEEYES L TRE LAY
vIINE,TE+8  ul, TE+6  ubL, TE+4 ubl, IKHZLD
ICHRMRL. BROZHD g P CRIIHITT,

SOV R2—-47TE. 1TXTBS, 2mg/mL BSA (Ilnvitr
ogen)., 2mM DTT, 5mM CaC l,#z&8L/1\vT77—Il. EH
YonNnyESELTCNnB-CnA—FLAG—-FKBP—-FLAG-TEYV
—Avi—biohd0. 4uMERBZIIITMAT, AMLTITEY VO
—TAVIBMRE—ZAXEZa— S TEYYOA—FT 1A Vv THRE—XER
ALT108E4 CTHERIML, BHY VRNV EBEZEENL L, TDHE.
O. 5mMMERBEDICEAFVZMA. IHICT OHE4 CTERERML
oo IDICEDR. BRI VRIVEZEEELLEA NV TN TPEY YO—F
A VTHRE—ZAXE 21— NS T7EYYOA—FT 1 VITHRRE—XET T X
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[0334]

[0335]

[0336]

[0337]

[0338]

[0339]

v NTEODTLEEEZRE, —ERdOWash buf ferTHEER 7
{1 2AFLA45475YH0. 2—0. 3uM, Calmodul in (EX
TA N LFRAME) N2 uMERDB LD ICMATATCTT REEGERMLL
o CNUBIZSYY R EABOEEEITo =,

259V RBUEIE. 1Ty NS4 TS5 %E2DIChiF,. BAIKENS
VINVEBFEET. $O5RAIIBHY VY RIVEEEETTEL I avEfTw
. MADKEELONEEZ, qPCROBERMNLFM LA, =2 TDRZIV Y
RDOEIXER (%) ZUTORICLEYEH L, BRETRICRT.

ZA4T7Z)OERE (%) =54 73V0T7I N Ty hEBE (978
S A(ZATZ)V0A4 Ty MBE (9FH) ) X100

EHY - R HELTCa B~ CuAFLAGFEBF~FLAG-TE
Ve Av 3 b i o (EHMESL IR UREASESSO)Y PBBLEBESOEES
SRR
Tk
$ AR - -
Z ZONE IEIB408 3,8%8-0 oK
3 7 ANE-O! L 37EHY 334808 15.0
4 3A88+13 R 25881 3428408 3O88-03 8353

R RTOIKARTLIICBESDY RIZBWT., RIEENY VRV EE
ETFEMRENY VR JEREETOEL I Y a VETERKRICEADWT
WaZehb, RIEENSY VR JVEFEETICSVWTOAERI NS HFH
BV VRDIATIVILEEL, ThoNSI Y REERZBICREIN
TWB I ENRBRINE,

RV ITTBLNEESDY RODNAT—ILIE, BEERNTDFERICE
ORI Y — 4 VY — & BWTEREEIERT AR L .

(RHEFI2 : ho Vv d—T v/ ICL2EREEOENEDEEEETRK L
B2 RTF NMEREORE)

ERDOBEY., 7a—YaviEkERWARZVITERRELLES. BHELT
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[0340]

[0341]

[0342]

X BIIGEBEROZEN & DBEEREFRR LB RTF ROARLY, &
HENEDHIEETDLOBRTFREEEFNZEFEINE, ZOHFIS
BREEOENEDEER AR LBIRTF RTHLIENSTERET S
DI, Aovd—T7v A4 %=ERELK,
<EHEHI2—1: FKBPRUFRBED=ZEBEEEGEKREFEK LEBEIRTF R
DREE>

(EREFI2—1—1 : RZVTICEVWTERELEZERINASREZMRNAT ¢
2TLA54 735 OFEE)
FKBPEFRBOD7a—YavdvnRsB8aBWERZVTICT3ISY
VREREEODNAT—ILAS, WO2013,/1001320K%FICH
CTmRNA-Ea1—O%FA Y VERGERR L, B8, Ea—O3(1Y
VY h—ELTHEBIROaxPM—2 75280\, Ihia=EE1 OFF
B4 —3 THRELALBRRTHERL. WO2017 /71507 32ICEHD
FEICECTRIERSE. BRRIERVOBEEETIIET, 7a—Yavy
VIRVEERWENRZV T TRBLAERTF REIHNSREZMRNA—F 1
2451475 2RB LT,
(REHI2—1—2 : mRNAFTARTLASA4TSYVDT74=7T14tL
Jav)

1XTBS, 2mg/mL BSA (Ilnvitrogen). 2mM
DTTAECNvI77—Il. M2 -1 -1 TRELLTAATLA51
T5YHA0. 2—0. 3uM, EHNSVRVENKT 1 ERBEDITHML
TA4CTIBERE L, TO®, AMNLTMNTFEYYO—FT 4V JTHSKE
—XERELTTI 04 CTEHAERML, BN VR VEZEENL LK,
ZDH%O0. 04—-0. O5mMMERBEIICELFFUENMAISICT 09E
ACTEHARM UL, BHNS /N VEITRAEF1 —1~1 -5 THRELLS
YN BERW,
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[0343]

[0344]

[0345]

[0346]

[&11]
S REer 0N
1 G0 M Do-Av- TEV-FLAG-PKBP-FRB-Mig
& .9 M PREP-FLAG-TEV-Avi-Bi0
3 1.4 uM FKEP-FLAG-TEV-Aui-bin XL 0.4 M FRB-FLAG-Sor-Rig
3 1.4 M FRE-FLAG-TEV-Avi-bin
8 0.4 uM FRE-FLAG-TEV-Avi-bio 82U Q.4 M FREP-FLAG-Sar-Mis
& EXON R
FHNE72—VavdIVNRIEERVWEEETHY., 2TEROENSY

NOENEELRETH D, ZHE2RV4IIFKBPOH XIEFRB®
HORFICHFEELTVWREETHD, £E3RVEIEFKBPEFRBAE
ELTWBEHETHZN, ANV NTEYYO—FT 1 Vv THBRE—XTY
VI VINBENY VRIVENETNTNRFKBPXIEFRBERBEHET
HY. 2EODENY VR VEIREEL TWARVWERETH D, &6 IFIEN
SURIEEHETORGTH S,

RBO1 OEEF1—1 EEAROFETCTNI VY LETARTLADT
ZEUN L7, —8IEa PCRICTEEEITW. BEINAEA YTy NOSF
B, BRETORINDFHRRVCORELEEHE LK 2ICF & O,

[5k12]

ek & BRSNS FI(DF) RS (%)

i3 LALELQR 543801

3 S.O0E+GE 2718

3 3. E9EHG 2. 1880

L B6E+11 3 3.99E408 S

% 4. F7E+05 2.568-04

5 1.998908 TO7R04

& B.BRE+O4 476808

g PCRICHIAMN>/EY DAEKICHL. aPCREAKDTSA1 <
—%ZAVWTCPCREZEREL., FIFIVICE>TEIREIN/ZDNALZIEIRY
B, ThOEA YTy bDTA4TS) OBERIEZ LEERLMDFETR
R = —ICE> T LE, CORREEIC, REIINADNAT—
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[0347]

[0348]

[0349]

[0350]

[0351]

[0352]

LWERICEDDEEEET LT,
F, TR (1) IZRW., 20l I a VEHICBIT2ERTIFR
HO1—RFTBIZmMRNAFA R LADFENRTROLEIIEK (%) #EBHL-

[#43]

D

G () = 128

(EER (1) IZ8WT, 7O Ty M FEX ald TNy o V2EICLY
BIRENELTOMRNATFA A LLADFOHERL. BET1 AT LA
DTEER a7V M Ty MFEX allBVWTHEDORSF K& —
FKeZmMRNAFAZT LA BFHLEDIHEIEGERL. 1V 7Ty MO FH
XTI @ETWIIVBEETOIRMDIATIVICEFNTWEZL2TOMRNA
TFTARTLADFORERL, RET A A4 HFEER i dR1E1A v 7
v M FEX T ICBWTRIRBHEDRTFREI—RFEZ2mMRNAFT A RS
LADFHEOIBEEERT. )

ZZT, FKBPRUFRBE=ZEBEGHREEK LBEIRTFNTHBHE
HAFIE. LEFHTIKBVWTRHERINPTVWTH SO &REL. TS
DEGEF/BZIMRNATA AT LA PFICLY - RINBZRTFR%EH
BoFE LTHEE LR,
(BEDORTFREI—RTBEIMRNA-—FARATLADFOEETICHT
ZENK) / BIRBEDORTFREI-RTEZMRNA-FA2TLA1H
FOLXE2ICHFBEPKR) Z5HhD (ARBEDORTFREI—-RT25m
RNA-—F A RTLABFORETICHITZENK) RIZBFEDORTF R
ZO1—RTZMRNA-—FTARTLA3FOEREAICEIFBOUNE) =5

INSDOEGERCTRTF ROPIL—EREL., AWHI1 TERL
7=o
<EWFI2-2:207414)VARVAINYZa2—) VED=EEEKRE
R LBZ2RTF RORE>
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(BEHI2 —2—1 : RZVTICBVWTERBLBINSEZMRNAT ¢
2TLA4354735) ORFH)
o074V VAEANYZa=) D T7a-YavIVNRNIEERWE
NZVTILTI3SU Y REREEDDNAT—LHAS, WO2013 /710
O1320DHFEICELTMRNA-—FF2—OvYA P VERERERR LA, &
B, Ea—Ova4o Y rh—& LTERIEDaxPM—-272HWE, &
NaEEG11 OFRSGI4 — 3 THELABRRZTHRL, WO2017 1
507 32ILRBBOAEICE L THRIERIG. MARISROHEELITI I &
T, 72—V avydvnRIBERWRZV T TRBELERTF REIH S
BMAMRNAF A RTLA54 75 FEL L,

[0353] (EEH2—2—2 : mRNATARTLASA4TSVDT774=7T1tL
yav)
1XTBS, 2mg,/mL BSA (Invitrogen)., 2mM
DTT. 5mM CaC |, 288/ \y 7 7—Il. RREI1 OREH2 —2—
1 CRELETAATLA54T5UH0. 2—0. 3uM, Calmod
ul in (EE7A4NLMAHE) P2 uM, BEHNYVIRIENKT 3DL
IICRBEDICHMUTACTIIFEBRE L, TDE. AMNLTRTEY
VI—T4VvITHRE-—XERELTT 094 CTEHAERML., EMNS v
ROBEEEL L, TD%0. 04—-0. 05mMERBEDICELTFV
EMAISICT ONEA4CTEHRERM L, BN VI EIRTRASEI2 — 1
~2 -5 THHB LY VNN VEERW,

[0354] [3%13]

1 0 b HB-(aB-CnA-Cyde FLAGF TRV Avi-Diu

2 2.4 M OyA~-FLAG-TEV-Axvi-bip

3 0.4 Ul CYAFLAG-TE-Avi-iin BRET 8.4 uM CnB-{nA-FLAG-Sor-Hig
4 0.4 uM OnB-CnA-FLAGSTEV-Avibio
5 0w CnB-Cnd-FLAG-TEV-Rui-Hio BIAUF 0.4 uM Cva-FLAG-Sor-His
S e
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[0355]

[0356]

[0357]

[0358]

[0359]

[0360]

XHENIZT721—2aVvIVRIBEEAVEEBETHY . 2BROENS
ROBIEZEULCRETH D, RE2RTAIE /0714 ADH Xk
AN Za— ) VOIDIRAICHFELTVWEERHGETH D, FESRVEREY
A4V VAEANYZa— ) UDNERELTWBERETHZN, A LT
NPESY =T 4 VY ITHMRE—ZXTTII O INDENY VNRNIENE
NENRYIO714 Y VAREANY Za— ) v ERDBEETHY., 2BED
B N JEIREREL TWAWRGETH D, FECIRENSY VN VERFR
TOXRKHTH S,

ERE ORBEF 1 —2 ERARKOAETTNVNI VY LETARATLASF
ZOUN L7, —8Blda PCRICTEEATW. BHINA YTy MDD T
B, BRGTONRINEDFRRUCBNELZEHLKRT 4ICF &,
[14]

SN R %:{:, ) .
R swft BREOEATRHT) R (%)
1 8135400 ' LivEeng
2 L19E+08 L EGL
_ 13664 LAGE-01
¢ S4Es1e 2 £+09 196 01
P 3016409 4.406-01
5 3 908408 3.376-01
6 3508405 5.12E-08

qPCRICHIAMN>EY DAHBICH L. aPCREAKDTSA <
—E#HWTPCREZREEL., TIW¥IVICL>TEIRIN/DNA % I8igX
e, INHEAVTY NDSA TS OIRERIIELEELNMODAETR
R =T —ICE > THET L, CORBREEIC, BEBINDNAT—
WERICEDDEIEZEH L,

Fro EER (1) KRV, E40ELIYaVEBILBHTRERTFR
ZOd—R$II2mRNAT A AT LA DFOEINEKREZEL L 1,

ZZTC. YIA74YVARVAMNY Za— ) VEZEEERERRLE
BZRTFRTHZENDFIF. LEFETICSVWTIRBENINPTWVWTH
55 EREL. FROFEEHB-IMRNAT A AT LA FICLYT—N
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[0361]

[0362]

[0363]

[0364]

INBZRTFREENSTFELTHEREL K,

(BEDRTFREI—RTEIZMRNA—FA XA LASFOERETICH
F2ENEK) / FIRFEORTFREZI—RFEIZmRNA-—F4 2T A
DFOEE2ICHFZENE) Z5-hD (RERBEDRTFREI—-KRT 3
MRNA—-F4 27U A DFOEBEICHITZERK) / FIREEDORS
FREOI—KRITBIMRNA-—FT A RFL A DFOERGE4ICHIFBEINKR) =
5

INLORBERLTRTF ROFIS—EEREL. AMRHI1 TERL
T=o
<EWRHI2—-3 : FKBPRUANYZ21—) VY ED=ZEEREFEFHLE
BRTFRORE>

(B2 —-3—1 : =V TICBVWTERBLARIMNSKDEIMRNAT 1
2TLA454735Y OREAR)
FKBP&EAWNYZa— oD T7a—2avyhvR)BERWR=VYT
ICT35Y Y RERLEDODNAT—LAL, WO2013,/7100132
DHEICELCTMRNA-—FE2—O7FA Y VERFERASLEL, A, P2
—AvA YY) A= LTERIRD a x PM—2 7 2B\, IhEXRR
B DFEEI4 — 3 THRE L BMRRTHRL, WO2017,715073
2 ICEEBOFEICE L TRIERD. RMRIERVEEREETO>IE T, 72
—TavIVRIEERWERZV T TREBELERTF REFINMSKZ MR
NA=—FARTLAS4T5 ) ZRB Lz, BRICVELBRRRVTT I/
T72Ib t RN AIGERRBI 1 OFREEI1 -3 TERLEZBDZAW,
(EMEFI2—-3—2 : mRNATAZRSLAS4TSVDT7714 =710
Jav)

1XTBS, 2mg,/mL BSA (Ilnvitrogen). 2mM
DTT. 5mM CaCl ,Zz80N\v77—Il. EXFUEENS VIR IE
DRISDEDICRZEDICHEML, Za— b SF7EDYI—FT1 VTS
E—XERELT1I ONE4 CTHERML. BRI VNN JEZEELLLE
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[0365]

[0366]

[0367]

[0368]

o TDHEO. 5mMMERZEDICEFFUVEMA, I5ICT1 02E4CTE
BUEAMI L, IBICZEDRER. ENYUNIEZEELLIE=Z2— S TEY
VIA—T 4 VITHMRKE—XET T xy NTEHTLEEERE, —EWash

buffer (1XTBS, 2mM DTT, 0. 1% Tween20
(Sigma Aldrich), 500mM 7IF¥=V) THEE =
BB OEEHZ2 -3 —1THRELETIRTLAS4T3YH0. 2-0

3uM, Calmodul in (BEL74INALFMME) N2 uM, FEE
AFY VRV EEMADHEEIERT SICEBHOBREEMRDLIICMAT
4°CTI1REGENRA L, EMSY VRO EIGREFT1 -1, 1-3, 2—
2, 2—4, I-ATHHELELYIVRNVEERWE,

[5R15]
RE WRILRIR
K Q.4 (M UnB-CnA-FLAG-FREP-FLAG-TEV-Avi-bio
2 3% M FKBP-FLAG-TEV-Madi-bin
3 {4 pM FKBP-FLAG-TEV-Ad-hio 848 0.4 pM CnB-Cnl-FLAG-Sor-His
4 0.4 pbdt CaB-Cad-FLAG- TEV-Avi-bin
5 0.4 uM OB-CoA-FLAG-TEV-Avibio B8 §.4 pM FUBP-FLAG-Sor-His
& NS ARG

FHN1ET72—VavdvRVEEAVLBETHY., 2BEOENY
NRIBNEE LR THD, KE2RVABFKBPOAH, XidHILY =
A=) VDOINRPICEELTWIEETHD, FEIRVSIEFFKBPLE
AN Za—)URBFERELTWBERGTHZIN, —a— b ST7EYYI—F
1AV ITBHRE—XTTNI DV INDENY VRIVENENEFNRFKBPX
BANSZa—Y 2V ERZEHTHY., 2BEOENY VR JEIREELT
WRWERHTH D, RECIIENS VRV EERETORKETH 2,

ERBI1 OEBBI1 —3 EAKROFETTNI VY LETARATLADF
ZOUW L7, —EBIdq PCRICTEEETWVW. BHINAEA YTy NOODTF
B, SRETORINDFHRRVCORELEEHE LK1 6ICFE O,
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[0369]

[0370]

[0371]

[0372]

[0373]

[0374]

[0375]

173 PCT/JP2024/014861
[¥&16]
LR FER N N e oo
A {\gg?f‘“? e FIRANEOFHRE®Y N )
N S
1 3358+08 1,6384+00
2 1.785+08 8.A4E-01
£ 98EL LY 3 1.58E+D8 § 44501
R 4 2,738+ 0% 1378400
N 22308 1 ARE+DG
8 278408 1 49F-03

qPCRICHIAMN>/EY DAHEBICH L. aPCREBHEDOTSA4 Y
—E#HWTPCREZREREL. TIW¥IVICL>TEIRIN/DNA%I8igX
e INHEAVTY RNDSA TS OIRERTELEELNMODAETR
HE =TV —ICL>THET L, CORBREEIC, SEREIUNADNAT—
WERICEDDIEIEZEH L,

Fre. £ERER (1) KRRV, E40EL IS avEBILBT3ERTFR
ZA—R$II2mRNAT A AT LA DFOEINEKREZEL L 1,

ZZT. FKBPRUANLY Za—) Vv E=ZEBEERERHRLEDZRTF
RTHDHEMNDTFIF. LEFHETICEVWTHEHEPRINPTVWTH D &R
EL. TEDERBEE®BZIMRNAT A AT LA 9FICLY I—RINBR
TFREEMDTFELTHRE L,

(BFEDORTFREZI—RTBEIMRNA—F A RTFLADFOEHGT1ICH
(3 2EIXER) / FIRBEORSFREI—RTFTEI2mMRNA-FT1 7L A
DFOFE2ICHFBENK) Z25HhD RIRBENDRTF REI—-KT3
MRNA—=—F 4 RAFLADFOLENICEFBENKR) / (FIZBEDORT
FREI-RTZIZMRNA-—FT A AT LA DFOREAICHFZEINK) =
5

INSDOEGERCTRTF ROPIL—HEREL., EMHI1 TERL
7=o
(BB : RZV TRUCZFNICES ATV =T v E4ICLYBREBLER
TF ROERK)

LC—MSODRoHEHITTROEEY THB,
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[0376]

[0377]

[0378]

[0379]

[&17]
PRt RPN

SRH & HIHAG s B m Y swaar | S8 AR g

Ak Aoy Hgvess . Fed o FHY ) )
0 S doe §RTE AR : N FLRR LR 3 RS 1O
. Ausplty WPUREOAE ?Ai! ) & 8 2O ot

DIy

< & h ol Bxpmsad,, ek ise e )
S0 et PSR ¢ Ay B 83 TER SoONRY, 0 & " 2HGEN
Sa08  [TVRREERERSR R s ® POA

LTOEENERVCEARSEENRBEELIOSAF. XEBLR2FMOHEER
WTERKL 7,

(BERHIT : RTF ROBEBEK)

W02013,,100132, WO2018,/225864, WO202
2/234852(ILRBEDOFmo ciEERAWEEBEICKL., RTF K%
RLULILELEDEER LT,

1) AspflilSEOAINRVEEEZ2 - /O0O0M) FILLDVICHEHFEIELE
DERAWVWT, PTI/BONKHISDF mo ciRICLBRTF RMERRIS.

2) 2—=00RM)FLLIUDLDRTF ROEIY H LiERE.

3) 2—=70B8KNYFILLDUDLHANTELLZA s pRIBHOAILKRVER
E. RTIFRENKHDOT I/ EEDOMEICEL DT I KRB,

4) BEBIH CERTF REICEFN 2 AIEEREOREZDRIRE.

5) PERHPLCICL 21LEMDER. OEEREDOIRETH D, KEMESI
ICHEWVWT, FICERDBRWVWRY, COEKREED EICRTF ROEHETT>
7=o

FEOEREHICHVEBIRRTF REERK L, R18RU1 9T, 1
~1T1TOHASLTNRFEMNSIBICT I /BOEIERL. ZFLEYOBHE
E (exact mass). LC—MSHHEH. BRAIhETZARIRY
ML (obs. mass; m/z), 44 (ion form).
ROMRFRE (min) 288 LA, 2TORTFREINKRT7I/E£&C
KA s pORBEBANRFUINEEDT I RIEEEFRULALBRRTFRT
Hb, LC—MSOOMFMIERT 7ICRHEHL 7,



PCT/JP2024/014861

175

WO 2024/214825

[%18]

skt

287 dul | eusy | owws | s gty | AW L pROE L g #H wy b ouduwp ol (iededl W e | oD
1751 duasl | aeiel | awy | g MMW £ 24 4y %vmmﬁ N,.“M&m 5] wg it MMMMM s | SR 0
wr | e | vwst | s | ovm MMN gy |y ‘wmmsm .HMW& wy Mm% o | (mmmwé e | 5053
o0 | A | rwer | s | s ae | oW | O L men loteus me | owm | fD | eew | wugw | mvem 500
sy | bewd | waot | s | sEon MMW mw%wa wy |oms | udem maem | am .Mwm.www oig  fungien| vem 5000
me | A | e | so | wms | oae s |1 B e do | e [N o o) s oo
wrn | dewd | owemt | s | wEmm wmm 4y, ,gmm& pam e %meﬁ o | fmoms mﬁ%ﬁ AMM& wwom | 1009
£EY show! | semt | s | WES MMN my, wa Dumd) pawm | suete o) mewa ] mww»m mWNwa vwm | drdd
v obowl | ot | osed | Lo Mmm. iomdnl Gmd ogwn R | e eeweal am | Aoese | s | veem | msd
see | dewd | oremt | swe | oom MMM_ %ww%m oy | fmge aMMwmm MMMWm swwwﬁ émmwam g | wam | owem | St
wo | el | oseme | oswe | ween wwm oL k| s awﬁmﬁ o | Monge &Mm@ paom [G0TPu] ol | Mrad
mo | el | oosess | ows | mmss | e UM loown e | doves jiodum] S L me | B e | o
72 el 1 ogossl | o Bwd | rum %MM mMm&m @ &ngwﬁ 44 Wy b iPug (wewrn] MDen | NG | ool | tirdd
vy | fwed | ogwes | sows | wsem MwM smwmw«wm osw | om ovwdnl imd lweweo] A | koww [Goowds] e | 1044
Bl EOT Mcosl P T17) Bvaoll RTINS BV NI NC TN NAVINS BTN TN NN BT bl




PCT/JP2024/014861

176

WO 2024/214825

[0380] [F*19]

feerE e ~yihih 244
oro |mewn| omer | sva | e | | owa | D g | R | Ao saaen | S0 o | o Wi | a0
‘ skl 4 it Gyt ) ey ;
Wo | -ew | peser | wowd | roest B tamewl PO e Do Y w o | el L
2y | £l g |y YN
S T T TGiad Pt Bl BT I B 5 8 5 ¢ z 1o
R } 84 sueyy S % yoexg | 1 G H % % ki E




WO 2024/214825 177 PCT/JP2024/014861
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CF—01~CF—-020#&ExX%5#xK20~26IZR7,
[0382]
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[%k26]

[0389] [=Eaf2 : EEFEEDEMNY YNV BAEIEET7a—Ca vy vy
BAa/NZVTICAWSFEOMREMEE]
BEEBOY VNV EEEEREERTZ2RTF ROBRSURGLIES
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[0390]

[0391]

[0392]

[0393]

BRICBWT, YEBERBEOENY VR VEEMEI LT —Ya Vs
VIRVEERR L. LEHEREROENS VRV BRI TSI DR
ZIREE L 72,

BEEMICIE, 2BEOENS VN VBEMEI L7123 rv sy
BOFMMBICLY, BENS VRV ELERIELBEIC. SEmENs /A
VEEDEEREMKT 2RTF ROERERALMRIESN DD EIREL L
oo
(GEMBI1 : Surface plasmon resonance (SP
R) ZFIA LEEalR7TF KO
<FH@BH 1 —1 : FKBPRUFRBEEGEEEKT 2 RTF KOFTM>

RV JILIYBEBLERTF RAFKBPRUFRBEEEFEHKL
DEMNENESPRICKYFMLAL, AIEIEBiacoreT200 (Cy
tiva) #AVWT20CTREEAERL .

BAFEMICIE. EPOAT7REYY—FvSFSeries S sensor

chip CAP (Cytiva) Eo2TO7O0—tNICIBiot in

CAPture reagentzZEEE —HO7O—tILICIEFR
B-FLAG—TEV—-Avi—-BioZzEElLk, 7734 &L T,
EEREEZ1 OuME LEFRRIDOFKBP—FLAG—Sor—His
E1TOUMDERNRTF ROBERRERFRL. £70—RITHEML THE
B0V Y-S LEREBLE, Running buffer&lLTEH
BS (Nacalai tesque). ITmM Dithiothrei
tol, 0. 01% Tween20(Z, Dimethylsul foxi
de (DMSO) ZHIRE4%ICIRDEDHRMUILEREZ AW,

Bonktzob—ISL0@EMIE. T200 evaluation s
oftware (Cytiva) ZAWTiT>%, FRB—-FLAG-TE
V-Avi-BiofEELIhTWAWIA—EILTELSNEY Y=Y
SiH. BRRunning bufferfmiEcsgonkttryy—o540
ZHTN) 77 L RELTELEIE, DMSOBRERMEZML ., LW
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[0394]

[0395]

BaEToltoyY—FSLICNTE1  1BEETINEBWEA—T 714y
TAVIDE, BEREER (k) . BHEEEER (k) . RUERHEEH
KoZRE LTze —EBORTF RICHWTIE, EHEERETICEY KpZREL
oo MEICE>THELNZKE, 10uMORTFREETFTTOFRBEF
KBPODHEEDRNMNTOMBBEERE LT, RTIFRIRPZODSVIRIEEE
AR EFRT 2EEEEX . #B10uM FKBP-FLAG-S
or—Hi sERET7FTS4 & LTHRMLAEBEICIRBEEL ARV RILEH
RAIN@h o7,

BONLK ZUTICTRY,
[%k27]

EomE Ky [moi/L]
FF-01 1.38-06
FF-02 S.5E-07
FF-03 5.2E-07
FF-04 7. 1E-07
FF-05 3.0E-06
FF-086 1.2E-06
FF-07 6.1E-06

FEROHER. FKBPRUFRBOEESHRBEREZRLT 2RTF Ka/ =

VLY BB LI &t 2 EER L,

[0396] <FE@MI 1 —2 : o074 ) VARVAINYZa—) Vv EEERERKT

[0397]

3R TF ROFHIE>

RV TICEYBRBLERTF IR I/074 ) VARV ANY Za2—Y)
VEBERETBRLD DHIENESPRICKYIFEMULAE, AIEEB i aco
reT200 (Cytiva) ZAWT20CTREZEMRL &,
BHMICIE, E7aA7BEEYY—FvSSeries S sensor
chip CAP (Cytiva) EO2TO70—®INICBiotin
CAPture reagentzEE/hE —BO7O0-t/LIZIECn
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[0398]

[0399]

B—CnA—FLAG—TEV—-Avi—-bio&xEEkLE, FFS514
ELT BarEZ1 OuME LEFRRIIODCYA—-FLAG—Sor—
His&1OuMDERRTF ROREAREZHARL, 1uM Calmo
dul i nFZMEO7O—EIIVIISHENML THEDEY Y —J S LZRELE
o Running buffer&lLTIEFHBS (Nacalai tes

que)., ITmM Dithiothreitol, 5mM CaCl,, O

0O1% Tween20il. DMSOZKRBEA%ICAEDLOBMLER
W AW,

Bonfctrb—USL0HTIE. T200 evaluation s
oftware (Cytiva) #ZHWTITo7=, CnB—CnA—-FLA
G-—-TEV—Avi—bioAEEtLIhTVWAVWIO—EILTELNEE
vH—U5SAL, R'Running bufferfiiEcEshktoy
—JSLESTIN) 77 LY RELTELEIE. DMSOREMIEENEL
o LERUWBEFT StV Y—TSLIIRTZ1  1RHREETILERAWEL—
T749T42 005, BEEEER (k.. MEDERER (k). RUMERE
EHKpERE LIz, —ZEORTF RICEWTIE, FHEMERETICEY Ky &R
ElLl, BEIKE>THLNDKpE, 10uMORTFREEFTOI /O
T4V VAEANLYZa—) VORBEDRNMNTORBEERE LT, RTFKR
DZDODI VNV EEEERKERET HEREEX L, 1 0uMOD
RTZFREETTOYI/OT74YYAEANYZa—) YOREEIE. 1 uM

Calmodul i nZRIMLBWRHETHHERTEL, —AT. 10
M CyA—-FLAG—-Sor—His@®KRe7F74 & LTHRMLEE
BICIFEE L AR BRI hah o7k,

"ToONLK ZUTICERT,
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[0400]

[0401]

[0402]

[0403]

(k28]
LS Ko [mol/L]
cC-01 3.7E-07
CC-02 5.7E-07
€C-03 4.0E-06
CC-04 2.1E-06
€C-05 6.4E-07
€C-06 5,4E-06
CC-07 | 1.9E-06

FEROFBR, o074V VARTALY Za2—) v OESEEREFL
FTEIRTSFRENRZVFICIYEBEES LI & &R L,
<FfF1 -3 : FKBPRUANLYZa—Y YV EBEFRETEKTIRTF
K O FAt >

NV TICEYBRBLERTFRAFKBPRUAILYZ2a - v EES
EEEBRLDBDHNENESPRICKYFHELZ, RIEIEBiacoreT?2
OO0 (Cytiva) ZHWT20CTERL%,

BAMICIK, E7PAT7HEEY Y —FvSSeries S sensor
chip SA(Cytiva) EO—E0o70—t)ILICCnB—-—CnA
—FLAG-TEV—-Avi—bio%EElE 10uMOELFVER
EIRTO7A—EILISHK L, PFZ54bELT. 10 uMOERRTF
NeE—ERETEU, BRBEELZ20uMELLELFKBP-FLAG-So
r—Hi sOHERRINEZHAKL, TuM Calmodul iniFiEDy
O—ELICARMLTREDEYY—JS5L%84G Lk, Running b
uffer&lLTIEHBS (Nacalai tesque). 1TmM D
ithiothreitol, 5mM CaCl, 0. 01% Tween
20ICDMS O%Z#IRE 4 BICRD L HOFRMUELARE AW,
Bonktovd—4USL0OEMIE. Biacore T200 eval

uation software (Cytiva) 2BWTC{T>7/, CnB
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[0404]

[0405]

—CnA—FLAG-TEV—Avi—biodEAELLIhTVWAVNIO—
TILTELSN VY —T54L, BECRunning buffe riig
IKEohet oY —J5L%28T70) 77 L v RELTELEIE, DMSO
IR EERELL, LENEBET LYY —TJSLICETS1 : 1 EEE
TINERWEA—T 74 vTa v IHb, BEEREEH (k,) . BEEREE
B o(ky) . RUBBEBK ZRE LT, UEICE>THLNBKp%E, 10
UMDRTF REETFTTOFKBP &AL Za—Y) VDRNMNTDEBEEL
ELT. RIFRDPZODY VNI BEEEARTEREZRT 2EEEEZ
o BB, 1OUMDRIFREETFTTOFKBPEAILYZ2—Y VORES
. TuM Calmodul i nZHRMLAVWEHTHEHERTE L, —FA
T. 20uM FKBP—-FLAG—-Sor—HisB®RaT7FSM1rEL
THRIMUEBEICEBEL AR ZIGBRI AL >,
BoNnKyETFICRY,

[%29]
& 495 Ko {me 1 7L
CF - 01 1. 2k 0686
CF— 08 i. 8 E O 86

GIABI2 : 72—y arvd v RIEAE BRI

<M 2—1: FKBPRUFRBAENY VIRVEETEZRTFRTO
MREE>

B - 1OV ITRRICE>TR/ONAFKBP, FRB&E=EHE
BEREERT Z2RTF KD, 72—VavdVRIBORBICLYEIETE
OIELEERT DD, A1 TERLEZERTFROMRNAT 1
ATLARFOTIVE I U MEELERT 2 EICLYRIEL 2, EARMICIE
. RFFRFF—-01, FF—-02, FF—-03, FF—04%#BuWTmR
NAERTFRPBEREINALTA AT VA DFEREL. SBRETTILY
VY LEBOZERTFROT 4 AT LA D FOEINREZMREE L /=,
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[0406]

[0407]

[0408]

[0409]

[0410]

GAEEI2—1—1 : mRNADHREE (FF-01~04) )

BBDNA ((D—1) ~ (D—4) ) >, T7 RNA polym
eraseZfAWEin vitroEBERKIILEYMRNA ( ((mR—1
) ~ (mR—4)) #&8L. RNAClean XP (BECKMAN
COULTER#) IC&LYBRHLL,

HRDNA (D—1) OiEEmRY (BE5EFES15) (DNAEI : FF—
01)
GGCGTAATACGACTCACTATAGGGTTAACTTTAA
TAAGGAGATATAAATATGCATTCGGGTGAGTGCC
ATACTAGTTCTTAGCCGACCGGCACCGGCACCGG
CAAAAAAA

SHIDNA (D—2) OigERRS (F5ES16) (DNAHKS : FF—
02)
GGCGTAATACGACTCACTATAGGGTTAACTTTAA
TAAGGAGATATAAATATGTTTTCGGAGTGCACTA
ACCAGCCGTTGTAGCCGACCGGCACCGGCACCGG
CAAAAAAA

BEDNA (D—3) DiREES (E5HES17) (DNAES : FF—
03)
GGCGTAATACGACTCACTATAGGGTTAACTTTAA
TAAGGAGATATAAATATGTCTGGTCGTCATCTGT
GCCATATTAGGTAGCCGACCGGCACCGGCACCGG
CAAAAAAA

BHIDNA (D—4) oRERRS (E5HES18) (DNAES : FF—
04)
GGCGTAATACGACTCACTATAGGGTTAACTTTAA
TAAGGAGATATAAATATGTGGGTTTTGCTGTGCT
CTACTGGTGGTTAGCCGACCGGCACCGGCACCGG
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[0411]

[0412]

[0413]

[0414]

[0415]

CAAAAAAA

mRNA (mR—1) OEERS (EHNES19) (RNAEH : FF -
01)
GGGUUAACUUUAAUAAGGAGAUAUAAAUAUGCAU
UCGGGUGAGUGCCAUACUAGUUCUUAGCCGACCG
GCACCGGCACCGGCAAAAAAA

mRNA (mR—2) OiFEES (E5&FS20) (RNAE?S : FF—
02)
GGGUUAACUUUAAUAAGGAGAUAUAAAUAUGUUU
UCGGAGUGCACUAACCAGCCGUUGUAGCCGACCG
GCACCGGCACCGGCAAAAAAA

mRNA (mR—3) DEERS (BHNES21) (RNAEH : FF—
03)
GGGUUAACUUUAAUAAGGAGAUAUAAAUAUGUCU
GGUCGUCAUCUGUGCCAUAUUAGGUAGCCGACCG
GCACCGGCACCGGCAAAAAAA

mRNA (mR—4) 0EERS (BBHNES22) (RNAEH : FF-—
04)
GGGUUAACUUUAAUAAGGAGAUAUAAAUAUGUGG
GUUUUGCUGUGCUCUACUGGUGGUUAGCCGACCG
GCACCGGCACCGGCAAAAAAA

GAEMBI2—1 -2 : mRNA—RTFRFARATLADFOHRAE (FF—
01~04))
WO2013,/7100132ICBHBEOHERICELT, ARH2—-1—-1T

BELEMRNADS RimiIC) vA—E2NLTE21—OYSI oV aERL
oo BB, Ea—Ova42 VY hA—E LTERIRODaxPM—27 ZFHW
fzo THEBIERL, WO2017 /1507 32(ICRBOAEICELTEL
it BRRRBRCHETEZTOCEICEIYMRNA—RTFROT1 RS
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[0416]

[0417]

LA 5FEBR LI,
GBEBIZ—1—2—1: 73 /Pt RNAQESR (FF—01~0
4) >

BERICERT 27
1 ERBRICARL 2,
GREEHI2—1—2—2 : mRNA—RFFRFAZTLA9FOER (F
F-01~04))

BRRRIE. BEREYHROBEBREMIES v/ VEEXRRTHZPURE
systemZzZBWt, BAMICIE., TmMOGTP, TmM®DATP,
20mMOYLF7FvY) VB, 5OmMMOHEPES—KOH pH7. 6
, 100mMOEEEEN Y L, EmMMOEREET /R DL, 2mMD IR
VYV, ImMOYFFALA b=, Tmg/mL E, coli MR
E600 (RNaseXxfHF+47) HEXtRNA (Rochett) (GE&EF
Xi#k: Yokogawa T et al. 201 0ICEHMOAERICELT
. —EDt RNAEBRELTWS) , 3uMODin vitrotiEXBE
tRNA AlalB, 4ug/ mLOYL7Fv¥+—+, 6. 72U/
mLOIAFF—E, 2unit,/ mLOEREOTDxRT774—H, 1.
Tug,/ MLOXY LAY RZY VEEFF+—+, 0. 4Uni t wLOR
Nasein (BfEE) Plus Ribonuclease |Inh
ibitor (Promega), 0. 26 uMODEF—-G, 2. 7uM®

11

J TNt RNAICEE L TIZEERRFI 1 DESMEI4 —

IF1, 0. 4uM®IF2, 1. 5uMDIF3, 40uMOPEF—-Tu
, BOUMODEF—Ts, 1TuMOEF—P—Lys, 1. 2uMO®EK
JRY—4H (WO02021,/117848), 1. 37uM®DA Il aRS,
1uM®DG I yRS, 0. 04uM® | 1 eRS, 0. 11 uMdDLysR
S, 0. 1T6uMDOProRS, 0. O9uMODThrRS, O. 5uM®
ZTEAKPheRS (WO02016,/148044), 1 uMOZEAKSe r
RS (WO02016,/148044), 1uMOZEAKValRS (WO2
016,/148044), 250uMDZYv>Y, 10uMDAYVAAYY
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[0418]

. 250uMOY Ty, 250uMOFOY Y, 250 uMDRL A=
2. 5mMMON—XAFILT7S=Y, 5mMON—XFII/N)>, EmMODN
—XFEY)Y, EmMON—AFIL Iz TS=V, BAEFI2-1-2
— 1 CHBLELE longator7I/ 7Yt RNARESY. FAKLE
2—1—2THHEELEZ25uM Initiator7I/)7YI)LIEtRN
A (W0O2017,150732). 0, 5uM Penicillin
G Amidase (PGA) ., RUHASE[2 -1 —-2THREL/ZmMRNA
—Ea—0O74 v VEREE 1 uMIZR S & ICHRRIGESWICHRML.
STCTIREMEBET S & THRZT> 7,

GFHEBI2 —1—1 : mRNA—RTFFRFARTLABFOTNIIVT
vtA4 (FF—01~04))

1XTBS, 2mg/ mL BSA (Ilnvitrogen). 2mM
DTTAET/Ny 77—l AEF2 -1 -2TRELLTIATLADF
MO, 3uM, BHYVIRIBENRI0ERZEIICHEMLTATCT 1R
BBL, TO®, AMNLFMNTPEYYO—FT 1 Vv THRSE—XERELT
1049E4 CTEHEREML, BN NNVEAEBEEIL L, TDHRO. 08
MMERDEDICEFFUEMAILICT O 4 CTEHEREML 2, W
HINOEISAEF1 —1~1 -5 THRELELY VNNV EERW., FEOE
TRy 6FREZLR L,

[0419] [F*30]

[0420]

BT Megsoitan
1 G4 uM BD-A-TEV-FLAG-FKBP-FRE-His
2 0.4 bt FRBP-FLAG-TEV-Avi-bio
3 §.4 bt FRBP-FLAG-TEV-Avi-bio BLIF 0.4 uM FRB-FLAG-Sor-His

0.4 M FRE-PLAG-TEV - Avi-bia

0.4 uM FRE-PLAG-TEV-Avi-Dio B8 0.4 uM FUBR-PLAG-Bor-His

LR R

BnesatoNmL

FENET72a—VaviIVRIEERVWLEBETHY., 2BEDENSY vV
WROBMEELRETH D, KUH2RV4IEFKBPOMA XIEFRB®
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[0421]

[0422]

ADRPICEFEELTWIRETHD, FHESIRVE5IEFKBPEFRBME
ELTWBEETHZD, AL NTEYYO—FT 1 Vv THBSE—XTY
WV EINDIENSI VIRIENENTNFKBPXIEFRBERDZEHET
HY. 2FHFOENSY N IEIFEEL TWRVWERGETH D, FMH6IXEM
YUNRIEFERETORUETH B,

B R EEBEEIELEA NN 7EY YO—F 1 VIS E—X
HXTRY NTEROTLEEERW, ChiWash buffer (1X
TBS, 2mM DTT, 0. 1% Tween?20 (Sigma Ald
rich), 500mM 7I¥=v) CHEMS% TEVOF7—+F
AN AR LT A TEV OF7—HICLYRIEB L, EMY /Y
BRUZTOICHEET2RTF N-—BEBEEFEOBRE AT o 7,

BB TEVAHKRELT, TXTEV buffer, TmM DT
T. 0. 11U/ uL AcTEVZOF7—t (H—F74vv—HAT
VF4 74w, #12575015) &, HEEOANLTINTFEDY
A—FT4 VJHSKE-—XICRMULREI -, RIGE., £EEZEILTqP
CREEHELE, aPCROTSAT—ITI, BHRDSS514<v— (Fw—p
rimerkURv—primer) #FALA, a PCROKIGEIZ, 1
XEx taq buffer, 0. 2mM dNTP, O. 5uM Fw
—primer, O. 5uM Rv—primer, 50000EFEHR S
YBR Green | (Lonza, #50513), 0. 025U,/
L Ex Tag polymerase (TAKARA) #E&L. 95
CTT29mM#E%, 95CT10#M, 57C20#, 72C30RDYA 7%
404 INKYRLE, O BRI VIRIVEERETDRIDET 1 R
TLADFHEEABCaPCREITo /=,

S475) OEINERE RIS 2RERESI< 2HIC. RERHI1 OFRGI4
—3THELAMRNA-—E21—Ov /v YEREEWERES L CRELLY
vIFNE, TE+8 uL, TE+6  uL, TE+4  ul, IKHRBLD
ICHERL. BROFHBDqg P CRIZHITT,
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[0423] MY VRIVEEDBBICLYERINAEET A AT LA D TORBES
BRI VNRIEERBTIRIKEELTCWEET A A L1 9 TORKEE
(4>7y hDfE) TEZZETERKREEH LT,

[0424] [EUNZE (%) =EIRShiBE (2FH) 1Ty NOBEE (9F
#) X100

[0425] FF—01, FF—02, FF—03, FF-040&T1 AT LA HF
DENERT., £41OERKEZE2~6ICHBITEEL2DEINKRTHRLT
KOILEEEFNETNFRI3 1, R332, RIIRUVKR3I4ILEFEH,

[0426] [%31]

S S O I

Sl BT (%) SEIOBUINE / B
1 1.15E+01 -

2 1.19E-02 963

3 1.02E-02 1120

4 4 46E-04 25691

5 3,77E-04 30450

& 7,11E-05 161292

[0427] [5%32]
AFHFFE P F - 02

¥ BHRER (%) ST LRSS /
1 1.79E+00 -

2 1.06E-04 16961

3 4.87E-05 36771

4 6.51E-05 27532

5 9 8DE-08 18250

6 3.96E-08 45250

[0428]
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[5%33]

AFF R FF 03

& G (%) SRR / mvg
1 9.32E4+00 -
2 1,49E-04 62390
3 2.68E-04 34754
4 7.71E-04 12078
5 7.06E-04 13191
6 8.16E-05 114154

[0429] [534]

IR A L O R U

[F R (%) SAFLORHRER / BUIER
1 7.11E400 -
2 1.238-04 57854
3 1.388-04 51333
4 2.898-04 24591
5 4.758-04 14061
6 4.38E5-05 162319

[0430] ZO#HR. INSABHEORTFR (FF-01~04) I8\ THEHM
1—5THBLAL7a—VavIVRIEICLY 2TEBEDOENSY VIRV ET
HBFKBPRUFRBAFHEIEARME1ICHIFZEINED, #lit 2/EHE
DEHNY VIR EZTNENERNISRM L RHE 3 RV EDENREELER LT
DR EHTTO0RBULEFVWC ENBESIER >, TNILRTE 2 EED
BHS VN)EEIRITDIETHENICFKBPRUFRBE=ZEES
BEHRTDRTFRETNIIVTEBZEAETRRLTEY., ThboDR
TFRPRIRT72—Va vy v ROBERW RV JICLYERIETELS
EEBRBTZEDTH S,



WO 2024/214825 197 PCT/JP2024/014861

[0431]

[0432]

MATZOHERIF. EEGIZTRULEAT V=T A DFEICLY.
BREROEND FEOEEREMA LBP2ENDFERETES I L%
LTW3, T74abb, 2FEOENS v/ VEMNEE L ERETRPICERE
$2BEE. 1 BEOENY VIRIEDHDPRPICEET ZIFEEEDOTIVY
DUMRODEREIBIEIC. BHEROENSY VRV BEERERETRLED
RTIFRERY)—ZVTTBIENTEREETLTVWS, FIAIEAE
HEHICEW TR, BREEOEND FAREIBLZETHIEH1ICHT
2TART LA DFORNEE, BRMOENDTFOADELT Z2EETHS
ZHE2RUVEHAILBIT BT A AT LA DFOLEIRKE % LT 2 FiEH.
ZHIILBTETARATVADFORPRKRERHE2ICETETARATLA45
FOREUNK, XIEEGESICETE2TARTLADFOERKRERBE4ICET
2TARATVARTFOLOINEE LB T 2BEOFEEERLT. EMNSTF
THZDRTFREAETI2REICBEND I EHFARINTWVWS,

BHE., AEEHITIR. ZHREOBVWS A TS HSENSTFENENICH
ETDEOICNRZVTICEDRBET > LETREINEZTA AT LS4
TN/ LTHI V=T oA ZRELLS, HBZAT VY —Tvta
ICBEVWTI, TRThORBGTICE T 2T 1 AL A D TFOEIRNE% @5
ICHEER - LhB T 2720, JUZKREDBEWS A TS ) ZRAVWSHEETHNIE
NRZVJTEERETICTARTVASATIVICADIVI—T v t1 2EHk
THIETHEMNDFERET DI EDARETH D,
<FHMEBFI2—2 : 20074 )V VARVAINY Za2— ) VEEBHSY VINVE
EFBRTF RTORI>

G —20NR=VTERICEL>TESNE 2074 ) VA, ALY
Za— )V EZEBEEREMRTIRTFRN, 72—IavsVRIED
FIRICLYRBTIONELEERT 5-OEHH 1 TEXLLEERTF
ROMRNAF A RTLADFOTIVET IR (LI, IhaDINR S
R) EHBTDEIEICIYKREIL, BANICIEK., RTFFRCC-01, C
C—02, CC—03, CC—04%#BVWTMRNAERTF RANERKIN
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[0433]

[0434]

[0435]

[0436]

[0437]

TAATLADFEREL, BEFHFICHITEERTF KOOI EIREE

L7,

(FA&fI2—2—1 : mRNADREAE (CC—-01~04) )

FDNA ((D—5) ~(D—8) ) 5, T7 RNA polym
eraseZfAWVWEin vitroEERKICEIYMRNA ( ((mR—5
) ~ (mMmR—8)) #&4H L. RNAClean XP (BECKMAN
COULTER#) ICLYBHL,

#HRDNA (D—5) OEEAS (BE7NES23) (DNAEZF: CC—
01)
GGCGTAATACGACTCACTATAGGGTTAACTTTAA
TAAGGAGATATAAATATGCGTCAGCTGATTCGGT
GGGTTGTGACTTAGCCGACCGGCACCGGCACCGG
CAAAAAAA

HEDNA (D—6) OREAT (EBE7NES24) (DNAEZF: CC—
02)
GGCGTAATACGACTCACTATAGGGTTAACTTTAA
TAAGGAGATATAAATATGTGGTTTGATAACTCGA
ACGTGGTGACTTAGCCGACCGGCACCGGCACCGG
CAAAAAAA

BEDNA (D—7) OiREERS (E5HES25) (DNAES :CC—
03)
GGCGTAATACGACTCACTATAGGGTTAACTTTAA
TAAGGAGATATAAATATGATGCCGAGGAACGTTC
TTACTACTCAGTAGCCGACCGGCACCGGCACCGG
CAAAAAAA

HRDNA (D—8) OigEMEy (BE5ES26) (DNAHEH : CC—
04)
GGCGTAATACGACTCACTATAGGGTTAACTTTAA
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[0438]

[0439]

[0440]

[0441]

[0442]

TAAGGAGATATAAATATGTTTAGTGGTATTCCGT
GGGTTGTGATTTAGCCGACCGGCACCGGCACCGG
CAAAAAAA

mRNA (mR—5) OBEES (BE7&FS27) (RNAEH : CC—
01)
GGGUUAACUUUAAUAAGGAGAUAUAAAUAUGCGU
CAGCUGAUUCGGUGGGUUGUGACUUAGCCGACCG
GCACCGGCACCGGCAAAAAAA

mRNA (mR—-6) OFEEAT (E5&EFES28) (RNAE?S : CC-—
02)
GGGUUAACUUUAAUAAGGAGAUAUAAAUAUGUGG
UUUGAUAACUCGAACGUGGUGACUUAGCCGACCG
GCACCGGCACCGGCAAAAAAA

mRNA (mR—7) OBERS (BE5EFS29) (RNAEEH : CC—
03)
GGGUUAACUUUAAUAAGGAGAUAUAAAUAUGAUG
CCGAGGAACGUUCUUACUACUCAGUAGCCGACCG
GCACCGGCACCGGCAAAAAAA

mRNA (mR—8) OBEES (BE571HFS30) (RNAEH : CC—
04)
GGGUUAACUUUAAUAAGGAGAUAUAAAUAUGUUU
AGUGGUAUUCCGUGGGUUGUGAUUUAGCCGACCG
GCACCGGCACCGGCAAAAAAA
(ARBI2—2—-—2 : mRNA—RTFRF4ZTLA3TFOHRERE (CC—
01~04))

WO2013/7100132ICRBEHEDHERICELT, ARFA2-2-1T
RELEZMRNADI KmIC) v A—ENLTE2—OA >V EEHL
oo BB, Ea—OA42 V) A—E LTUIRIIROD a x PM—2 7 ZFW
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[0443]

[0444]

[0445]

fce THEBIERL, WO2017 /1507 32CRBEDHEICELTEL
it BRRRBEERUOHEEZTOCEICEIYMRNA—RTFROT1 RS
LADFZRAELE, T, BRICBELGBRRZRTT7I /7Bt RN
AlTERBI2DAEF2 —1 -2 THEBLEHOEFER L.
FH@EF2—2—1 : mRNAFAZTLABFOTINI I Tvt4 (C
C—01~04))

1XTBS, 2mg/mL BSA (Ilnvitrogen). 2mM

DTT. 5mM CaCl 288 N\yv 77—l ARFI2-2-2THAEL
2TFARTLADFNO., 3uM, Calmodul in (EX74/4LH
HAEE) B2 uM. BHY VIR IENRIEDEIICHRZLDITHMLTS
CTIRBEBE L, TO%. A ML RNFPEYYI—F1 Vv THBSRE—X
BELTIONBA4CTHERML, ENS VRV EZEELLE, 0
%0. 08MMERBZEIICEFFVAEMAISICT 04/ 4 CTEERM
Lo BRSO BIZANF2 -1 ~2 -5 THRE LAWY VNV E%
AW, TEORTRT 6 RXHGEZLEL L,

[%35]
R¥ feaaN
1 God @ His-CnB-Unde CpA-FLAG-TEV-Avi-Div
2 3.4 UM OyA&-FLAG- TRV Avi-bio
3 0.4 oM CyA-FLAG-TEW AV BEF 0.4 oM CoB~Chna-SLAGSor-His
4 Q.4 Ul OnB-UnA-FLAG-TEV-Avi-Bio
5 {0a uM CnB-Cn&-FLAG-TEV-Av-1o BATF 0.4 pd OyA-FLAG-Sor-Mis
& EROegTONEL
FETRT72—2avy VRN IBERVWEEETHY., 2BEDENS

ROBENEELERETHZ, RHE2RG4E 7074 ) VADH, Xid
AN Za—Y VOIMDRAICEELTWVWEIERGETHD, FHESRUSIEY
074V VAEANDZa— ) UDNFELTVWERERETHZD. AL T
NPEYYA—F 1 VITBHRE—ZXTTII IV INBENY VIRV ENE
NENY 2074 ) VAREHAINY Z2— )V ERDBEETHY, 27BED
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[0446]

[0447]

[0448]

BHY VR IBIREREL TWARWERGTH D, FKH6IENY VIRV EERE
TOEHTH 2,

B YN IEEEELLEAN VTN ZPEY Y O—F 1 VTS E—X
IRy NTEDTLEEZRWEZ, ChEWash buffer (1X
TBS, 2mM DTT, 0. 1% Tween20 (Sigma Ald
rich), 500mM 7iI¥=V) THEMRESE. TEVIOF7—€
REECS AR LRI A TEV OF7—EICLYRIEL, WY /XY
BERUETNIHET Z2RTF N-—BBEAFEOAREET> 7,

BHMARTEVEAHKRELT, TXTEV buffer, TmM DT
T. 0. TU/uL AcTEVZOF7—t (#—F714viv—HAT
VFa4TJav % #12575015) &, HEBROAML TSI TEYY
I—F74 VRS E-—XICHRMULRIEI -, RIGE., £EZEILTqP
CREZEMELE, aPCROFS4<—IllE ARIRDTS4<%— (Fw—0p
rimerRURv—primer) ZFHAL%E, g PCRORIGKIE, 1
XEx tagq buffer, 0. 2mM dNTP, 0. 5uM Fw
—primer, O. 5uM Rv—primer, 50000 EE&FIR S
YBR Green | (Lonza, #50513)., 0. 025U/ u
L Ex Tag polymerase (TAKARA) #E&L. 95
TT2HMeEt%k, 95C1 07, 57C20Ff, 72CT30MWDYA 7%
40HAUNRYR LI, COR. BRI VIRIEERETZRIOET 1R
TLADFHEEABCaPCREIT- /=,

473 OENEEZREL Z2RER L5 LHIC, RRBEI 1 OFERE 4
—3THBLEMRNA-—E2—0OTA > VEEEE VGRS L CRAELLY
vIINE, TE+8 ulL, TE+6 uL, TE+4  uLilhDLIIC
FHMLU. BROFHED g P CRICNITT,

B VR IBEEDRBICEYEIRINAEZET A AT LA DTFOKBES
ERYURIEERETIRIKEELTWEET A AT L1 2 FOREE
(4> 7y hDIE) TEIBZ & THRINEAER L,
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[0449] [ENZE (%) =EIRIhKEBE (2F) M1V Ty NOREE (2F
#) X100

[0450] CC—-01, CC—-02, CC—-03, CC—04DETARATLA1DF
DOEYNER S, FH1OENREEZFHE2~6ICEIT2&2DEUINETERL T
KDL EEFNENRI 6, £33 7. RIBRUKR3I ICHE DO,

[0451] [5%36]

AR CC—0 1
£ B (%) SAAF1OENER / EYRE
1 1.09E+00 -
2 2.91F-04 3745
3 1.99E-02 55
4 8.14F-04 1338
5 2.26E-02 48
6 5.72E-05 19031
[0452] [$37]
WK CC -0 2
e EHEE (%) RAF1OENEE / BUTER
1 2.73E+00 -
2 5.53E-04 4944
3 1.07E-02 255
4 2.16E-03 1267
5 1.61E-02 170
5 3.54E-04 7730

[0453]



WO 2024/214825
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[0454] [F*39]

[0455]

[0456]

PCT/JP2024/014861

[5k38]
WRTFF R L 0C - 0038
St BN (%) SAF1OENRER / BT
1 1.22E+0D -
2 3.47E-04 3525
3 1.36E-03 897
4 1.07E-03 1145
5 1.28E-03 954
6 2.61E-05 46858
SMEHR OO0 4
EfF [HINEE (%) SA1OEBIYER / [ERER
1 1,92E+00 -
2 2.40E-03 800
3 2.06E-03 935
4 1.11E-03 1731
5 1.02E-03 1890
6 3.49E-04 5510

ZORR. ThHA4BEORTFR (CC—01~04) ICBWTHAAE
2B THRELAET7a—VavyvRsBICLY 2BBOENY VIRVET
HDUOO074 )V VARVAILY Z2—) VERBIEAEZE1ICEIT 3O
INZRAD, RIEE 2TEROENSY V) & ZTNETNERISHM L ZEZHE3 RS
OENKREELTHRLEH4 0BUERBVWT EMBALAME RS, Th
IIRIEE 2 FBFRDEN Y VNV E A ERIE 22 &ETHERNICY /7074 ) Y
ARVCANY Za—) Vv EZBREFREHRT DRTFRETIVII U TE
2ZEERBLTHBY., TNOHDORTFRPFIRR 72— a vy v VE%E
AWERZVTICLYHDTERETELI 2B RBTZEDTH S,

MATZDBRIZ. BEM2THRLEADVI—T A DFEICLY.
BHESOEND TEOEEGHRETMR LBZ2EMNSTERETE DI 5T
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[0457]

[0458]

LTW3, T74abb, 2FEEOENS v/ EMNEE L ERETRPICERE
TEHBEE. 1 BEOBHNY YRV BOIMNRPICEET 2HEEOTILY
DUMKROERERZIC, BEREROENY v RVEEEERETRLED
RTIFRERD)—ZVTTBIENTEDRZEEZRLTWVWD, BIAIETARE
BEBICHE W TR, BREROENDFAREIELEZETHIEHT1ICHT
2TARTLADFOEIRKE, BHMOZHNYTOINDEETIEETHD
KE2RUVEHAICETDTA AT LA DFOLERKRE % LT 2 T4,
ZHEIILBTEIZTART LA DFORINEERHE2ICBFTE2TA AT LA
FOREUNK, XIEEGESILETETARATLADFOERKRERBE4ICET
2T4RTVADTOENEE ZERT ZEEOFELLBR LT, BMST
THZBDRTFRERAETIREICBNZ I ENTINTWVWS,

BRHE., KEBEHITIR. ZHREOBEVWS A TS UHSENDSFEIENICHE
BT BEDICNRZVTILLDBEET > LETHREINEZTAZATLA54
TN/ LTHI V=T yvEA 2R ELLS BZHAV VI —Tvta
IKBVWTI. ThZhORBTICBI 28T 1 AL M4 5 FOEINE% EF
ICHEER - b 2720, JUZKREDBEWS A TS ) ZRAVWSHEETHNIE
RV TERBESTICTARTLASATIVICAI VI =T v 4 2EHE
TRETHENDTFERET DI ENTRETH D,
<FIfH2—3 : FKBPRUALY Za—) VEENSY VIRVEET DR
7TF R TOMIE>

EfEBI1 —3SDONR=ZVITERICE>TESNALFKBP, ANY=a—Y
VEZEBEREWMKTDIRTF R, 72a—Yavsy v RIEOFRICK
YIS TEXDHENEERT B0, AlBI1 TEXLEZERTF ROm
RNAFAZRTLABFOTINI T UMERELLRYT 2 &I YIREEL 7=,
BEMICIE, RTIFRCF—-01, CF—02%#BVWTmMRNAERTFR
NEBINLETA AT VA DTFEREL. BEFKETINI IV LEBEOE
RTFROT 4 AT A BFOEIRKREREE L 7o
(AEfFI2—-3—-1: mRNAQFEE (CF-01, 02))
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[0459]

[0460]

[0461]

[0462]

[0463]

BBMDNA ((D—9), (D—10)) 5, T7 RNA poly
merase&ZfAWVWEin vitroElERIKICEYMRNA ( (mR—
9), (MR—10)) #&4ML. RNAClean XP (BECKMA
N COULTER#) IC&YRBELL,

HIDNA (D—9) miRERS (E5HES51) (DNAES : CF—
01)
GTAATACGACTCACTATAGGGTTAACTTTAATAA
GGAGATATAAATATGTGCACTTCTACTGGTTACT
GGCTTCATTAGCCGACCGGCACCGGCACCGGCAA
AAAAA

HIDNA (D—10) OEERY (FBHES52) (DNAFS :CF
-02)
GTAATACGACTCACTATAGGGTTAACTTTAATAA
GGAGATATAAATATGATTAACGTGTTTTCGGGTT
GCTACCCGTAGCCGACCGGCACCGGCACCGGCAA
AAAAA

mRNA (mR—9) OBERS (BE5FS53) (RNAMEH : CF—
01)
GGGUUAACUUUAAUAAGGAGAUAUAAAUAUGUGC
ACUUCUACUGGUUACUGGCUUCAUUAGCCGACCG
GCACCGGCACCGGCAAAAAAA

mRNA (mR—10) OEEES (E5HES54) (RNAEI :CF
—-02)
GGGUUAACUUUAAUAAGGAGAUAUAAAUAUGAUU
AACGUGUUUUCGGGUUGCUACCCGUAGCCGACCG
GCACCGGCACCGGCAAAAAAA
GAEI2 -3 -2 : mRNA—RTFRFARATLA D FDHAS (CF—
01, 02))
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[0464]

[0465]

[0466]

WO02013/7100132ICRBBMOAEICELT, ARF2-3-17T
BELEZMRNADI KKV A—ENLTE2—OTA >V EERL
oo B, Ea—OvA2 ) h—E LTUIRIRDa x PM—2 7 2BV
=o Th&EFIERL, WO2017, /71507 32ICRBHDOHEICELTEL
K. BRARRGEROHEEEZTOCEICEIYMRNA—RTFROT1 RS
LA3FZRAE L, T, BRICBELGBRRZRCT7I/ 7Lt RN
AlXEERFIT OEFEF1 -3 TERLEZEOERWE,

GHEHI2 =3 —1 : mRNAFARTLAFOTINEIOTyvt4 (C
F—01, 02))

1XTBS, 2mg/mL BSA (Invitrogen)., 2mM
DTT. 5mM CaC | 2801y 77—, EFFUIENSVIIE
BNRAODEDIICARDZEDICHEML. ANV NTEYYO—FT 4 YV THS
E—XERELTT OE4 CTHRERML. BNy VR VEZEBELLLE
o ZDH. 0. EmMMERBEDICELFVEMA, E5IC1 04/B4TCT
GEIRAM L, BNS VR VERBREM1T -1, 1-3, 2—-2, 2—-4,
S—ATHRBLLENY VNN VEERW, TEEOKRTRT 6FZHFELELL

o

[=k40]

TERATE

W

G4 pd OnB-CnA-FLAG-FKBR-FLAG-TEV-Avi-bip

Q.4 M FRBF-FLAG-TEV-Rvi-bia

34 M FKBP-FLAG-TEV-Svibio 840 0.4 1M Cill-CoA-FLAG-Sor-His

.4 g OnB-UnA-FLAG-TEV-Avi-bie

0.4 uM OnB-Crid-FLAG-TEV-Avi-blo B&T 0.8 M FREP-FLAG-Sor-His

i de il K

SRFUANEL

K1 T72—Yavs VR IBERWLEISEETHY., 2EEOENS
NOBEREELRETHD, FE2RTA4EFKBPOA, XiFHIL > =
12— VDBHNRPICFELTWIRETHD, FHIRUEIEFKBPE
AN Za—YURFELTVWBRETHZD, AMLTNPEYYO-F
IV ITHMIIE—XTTINT IV INZERNI VR IENENETNRFKBPX
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[0467]

[0468]

[0469]

BANSZa— )V ERDEHTHY., 2BEOENY VISV EIERELT
WRWEHTH D, RECIENS VRV FEFEETORKETH 3,

B RV EEBEEIELEA NN T7EY YO—F 1 VIS E—X
XXy NTEDTLEE%RE., —EWash buffer (1XTB
S, 2mM DTT, 0. 1% Tween20 (Sigma Aldri
ch), 500mM 7IF¥=v) THE%. ARF2-3—2THAABLL
TARATLA4S473YHA0. 2—0. 3uM, Calmodul in (E
T AN LFMNHER) A2 uM, EEFF IV RIEEMAZBEER
A 0ICEEHDBEEAD L DICMATACT 1 BEEEIRAL =,

FTARATVLASA TSV EREBELEAN VT NTPEY yO—FT 1 VTR
E—X%&< 72y NTEODTLBERE., ChagidOWash buff
e r CHEREE. TEVOF7—CRHEINERHLMITLZTEVS
OF7—FICLYRIEBL, ENYVRIBERTEFNICEETEIRTFR—&
BREEEOBREEIT o>,

BEEMATEVRAHEKRELT, TXTEV buffer, TmM DT
T. 0. 11U/ uL AcTEVZFOF7— (H—FE74v>+v—HaT
VF4T74v %, #12575015) &, HEEEOANLTIRTEDY
O—T4 Vv JHKIE-XICARMULRIEI B, RIS%E. EEZLUINLTqP
CR%EZEMELE, aPCRODFS4~—IlIE, RIRDFS14~v— (Fw—p
rimerRURv—primer) ZFHALL, g PCRORBKIK. 1
XEx taq buffer, 0. 2mM dNTP, 0. 5uM Fw
—primer, O. 5uM Rv—primer, 50000EFEHR S
YBR Green | (Lonza, #50513), 0. 025U,/
L Ex Tag polymerase (TAKARA) #E&L. 95
TT29mMEk, 95C1 07, 57C20%, 72CT30MWDHAU1IL%
A0HAJNRYIRLE, COBR BHYVNRIBEERETZRIOET 1R
TLADFHEKICQPCRAEITS I,

475 OEINEE RIED 2REMREEI< OIS, EERHIT OFEGI4
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[0470]

[0471]

[0472]

[0473]

[0474]

[0475]

208 PCT/JP2024/014861

—3THRBLAEMRNA-—E2—OT( Y VEEEEYEGES L CRAELLY
vk, TE+8  ulL, TE+6  ulL, TE+4  uLilHhdLIIC
FHRL. BROFZHED q PCRICHIT 2,

B R EEDRBICLYEIRINALET A AT LI D FORBES
EBHRYVNRIEERETIRIIKFEELTWERT A AT LM D TOREE
(A>7y bDfE) TEIZZETERREEZEE L,

O (%) =ERINEREBE (2F8) 17Ty NOKEBEE
) X100

CF—=01, CF-020&T4 A7 LAHTOEINERT, &4 10E
WNEK%E, FH2~6ICBIT2R2DEIERTHRLTKRDLILEEREThKS
1RUFKE 2ICEEDT-,

(BF

[%&41]
SATFERE L CF -0
bkl IR (%) SE10BINE / BN
i 4, 58E-Q3 -
2 295808 158142
3 $. 37803 110
4 113802 431
5 LBIE-02 30
& L1808 A3
[%42]
AR CF-—-02
S EUE ) SNIOENE ; BN
1 LORE+O0
2 1278058 85434
3 FA3E03 138
% 4, 25803 AR
S SISE-QE 51
& 3.23E-06 4BE308
ZTOR/R, ThH2BEORTF K (CF-01, 02) KHWTHRM

3—ATHERLIETa—TavyvRoEICEY 2TBEDOEWRSY VIV ET
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[0476]

[0477]

HBFKBPRUAIINY Za—Y VERBRIELFMH1ICHT BEINEL,
AIEE 2 FEERDEN S /Y 2 ZFNEBICHM U 7254 3 R U5 OEINER
ELBLTHRLLEEIORULEBBVWT ENELIER S, THIZEIE2
BHEOBENY VN VEEARITEEETUMXRNICFKBPRUANLY Za
— )V EZEEEREERTDIRTFRETINI IV TEBIEERBLT
BY., INSDORTFRPFIER7a—Tavd VR IBEBWEAAZVJIC
SYMHTEREBTE LI LB TEBTZEDTH 3,

MATZDRRIZ. BFEFM2TRLEADVI—T A DFEICLY.
BREROEND TEOEERETMR LB2EMNIFERETES I L% T
LTW2, $hbs, 2BEOZENS VR VENEE LLREBTRABICEE
T2HBEE. 1 BEORHNY VR VBOHINDRPILEET 2HEEOTILY
DUMEODEREIBEIC. BREEOENS VRV BEEERETR LB S
RIFRERAD)—ZVJTTBIENTEDIEERLTWS, BFIAIERE
BHICEWTIR, EREEOEND FARBEIELZETHIERE1ICBT
2TART LA DTFORINESE, BRMOENDTFOAIDELET I2XRETHD
KUE2RUVEHAICEITDTA AT LA D FOERKE % LT 2 F5H0
ZUSICBIEITARTVADTFORNEKRERZG2ICHBTZ2T1ARAT LA
FOLENKR, XIEFESICBFE2TA AT LA DFOERINRKRERELIIHT
2TARAT VA DFOLONKE ZLBT2BEFEOFEELBRLT. BHNSTF
THBDRTFRERAETIREICBND ZENTIINTWVWS,

BB, AREHATIR. ZREOEVSA TS )HSENDTEIERNICH
BT DDV TICLDBEET > I ETREINELTA AT LA 54
TN/ LTHI V=T yvA R ELEN HBEZAVVI9—TvtA
IKBEVWTR, ThThOERBTICBIT2ET 1 AT LA D FOERE% @5
ICHEER - LEBR T 2720, JYUZKREDBEWS A TS ) ZRAVWSHETHNIE
RV JEERETICTARTVASATIVICADI V=T v t1 &£
TEHIETHEENDTFERET DI EHIARETH D,

(FHABI2 —4 : 72a—Yavd R JBEERWENRZVJTELNEDN
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A 7 — )L DFEHT)

FE@FI2 — 1., 2—2RU2- 3k 2TBEDOENY VIRIEMNERELL
EHLBFZRTARAT LA DFORNREKE, ThTNOENSY v/ EHE
BTRAPICFETHDRHICSITHEINEEDEED, BBFEHAOENS /N
VEEBEREER LEBZ2RTFRTHZ2EMNDTEREET 27HICBH T
ERAG—DODEETHDIEERLTEY., ERAIT OEMHEF2 TERLE
BEMNOFELTCORBEERBEIRTFREBET DHODFEELTOEY
HERTEDTH 5,

[0478] ChAEBEFX. 72a—YavdvRIB8ERAVWERZVIICLYBELE
ESDYVRODNAT— I OFRTHEEOEW LA 1 0 OBIICHWT, i
B2DAT VI —TvEAICTEREINDIBENDFELTOREEH LT
TFRBEDEREDEEE HDINETL. R4 IRVKRSL 4ICEEDT,

[0479] [k43]

FEBPEUFRB®D Fa-vag Yy ¥ rairBesHyv Ao tREshs

DN A e B

RIOJuEmLe SER bIooRRR
SO SEhsEaTENON
3 80
4 82

[0480] [F=44]

P R N R U i i v g oW S T Y T R
EOT s rARTSIA S s e ST e b F AR Y

e AR AR M DN A e R
FETURGSSHOONAT AEHRE

ROTARRLE D REmsossssg
SULER 1 RENSSEnTREOR
3 ‘ 8%

4 | 87

[0481] ZDFREIAREI&IC, ERE1 ORI 1 THRIND L DI, KEfk
PITAWESA TS RICRBENY VR VEICERTRET 2L D 8RT
FRAGFETZIEMEBITBRINDICHEEDL T, EREROEZFENS /X
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[0482]

[0483]

[0484]

VEEBEREMR LEBZRTFRTHZENDFHIEELMMT 0 0OFRFD
55 8EIL LA D, BEMICEIEIND I EAELMNCR>, 2D &
2 72—2avy VRV BEERBVWTAZ VT AERT 22 &N, EHESED
BHDFELEARERRLEBEZRTFRTHIENDFORBICBHO TER
THD BRI DZHEDTH D,

AR 1 R 2ICLYBRINZRREI2OBRL Y. BEEFROEZNS
YIRUE (BHAF) hoR3ENT1—TVarvsvRIE (BHNRMESF
) ERAWENRZV T %175 & T, SBREBEHFOENS VN IEEDES
FBEFRT DRTF R (BHDTF) 25475 )RICEET D TOHRORYS
F R (FEHDT) OFHOHERRIMBARKETH D ENRINTE,

RHEDEMICHRINDIEERBE LAWY, COLHIRI ENFREE A
30iF. EREEORHNY VRV EET2—TavIVRIBEETEHIET
. UBEREEOENS VR VERIAEE L. UEEHEROENS N
VEERTF ROBERDNLYREERDDTHDEEZLND,
GHEFI2 —5 : 7a2a—2avd VR IBD ) v A—RICDWTOMREL)

G2 —1, 2—-2RUV2-3IC&Y, 7a—Yavs v RUEEFB
T2 ETERBENEESRERRT 2R TF REPERNICTTVLI IV TE
BIENTRINTVDG, TITRIS, TOTNIIYHEADT 2=V 3y
GVRIBED) vH—ROFEAFKBPEFRBODYVIRVBDRT %A
WTHREE L 72,
(ASHI2-5—-1: )Y H-—ROEQSZFKBP-FRB721-Yav¥%
VI EREDORS]
<fABF2-5—-1—1:His—FKBP— (54) —FRB—FLAG
—TEV—Avi—bioDf&>

RETICHEAT 28NS v/ EE LT, FKBPEFRB%AYYVYAH—THE
L. NRIKICHEES V. CRRICERS Y, TEVIOF7—EUh4s 7
. EFFULRBRREY TN L7 a—2a v s VRN 0ETHB, Hi
s—FKBP— (54) —FRB—FLAG-TEV—-Avi—-bio%axXk
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[0485]

[0486]

[0487]

[0488]

BRETCTRIR - B L, TK*] & EFFvEIhiLysaklLTW3,

His—FKBP—- (54) ~FRB—FLAG—-TEV—-Avi—bi
oM7 X /B (E5&ESS55)
MHHHHHHSGGVQVETISPGDGRTFPKRGQTCVVH
YTGMLEDGKKFDSSRDRNKPFKFMLGKQEV IRGW
EEGVAQMSVGQRAKLTISPDYAYGATGHPGI I PP
HATLVFDVELLKLEGSGGGSGGGGSGGGGSGGGG
SGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGGT
ELIRVAILWHEMWHEGLEEASRLYFGERNVKGMF
EVLEPLHAMMERGPQTLKETSFNQAYGRDLMEAQ
EWCRKYMKSGNVKDLTQAWDLYYHVFRRISKQGG
GSSDYKDDDDKSSGENLYFQSSGGGLNDIFEAQKH*
| EWHE

BE#MICIE. pCDFDuet—1ICHi s—FKBP— (54) —FR
B-FLAG—TEV—-Avi—-DbiokUVEAFVSA445—X (BirA
) OEBFEINE/O—=V I UL TRE LERRENIS—ZHW, KXIFEB
L21 (DE3) ZM&EEM L THREMEER L. ODgoon’0. 4550
6RREICHZETCLBHEMTHEREL. 1mMOIPTGRUTT100uM®D
EAFUICLYEEENF. 18CT1 8IHEBELLE. Y7 IL%E80
O0Xg, 1549, 4CT&EDLTEEEAHRZLOUIL 2,

EUR LEEEAICDisruption buffer (60mM T
ris—HCI pH7. 0, 200mM NaCl, 2mM DTT, O

1% CHAPS, 0. Tmg/mL Ilysozyme, Protea
se inhibitor cocktail) #ZEVWTEEL. ERBT2
ONHEH LR, BEEWMRLE, COYYFIE, 15000Xg. 10
2. ACTELLLEERZLBPRLAZDBE0. 22um74)LY—%BL. 74
t—hY VTN E L

SAt—r YU I%E Streptactin XT 4flow H
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[0489]

[0490]

[0491]

C (IBA, #2—-5030-010) 5mLLYYAERVWTEELL, B
BIZIEEquilibration buffer (560mM Tris—
HCl pH7.5, 300mM NaCl, TmM TCEP) RUE |
ution buffer (60mM Tris—HCI pH7. 5, 3
OOmM NaCl, TmM TCEP, 50mM D—biotin) %
AWk, BRYVYNRNVEZELT757Yav%ERL. Amicon Ul
tra—15 10K (MERCK, #UFC901024) TE#ELL,
BELAEY YTV EHIiLoad 16,600 Superdex 7
Epg (Cytiva, #28-9893—-33) 2AVTHFILEEERL
foo ¥EEUCIZFRUNNing buffer (50mM Tris—HCI
pH7. 5, 300mM NaCl, TmM TCEP) AWk, BH
YNV BEECT7 IV avERPRLAEE. Amicon Ul tra-—
15 10K (MERCK, #UFC901024) TE#L. By v/
VEHis—FKBP— (54) —-FRB—-FLAG-TEV—Avi—b
i o0&/, YV TINIE—80CICTHEEL..
<HHHEFI2—-5—-1—2:bio—Avi—-TEV—FLAG—FKBP-—
(23) —FRB—H i s Dfs>

REHCERT 2EMY /) BEE LT, FKBPEFRB%ZYVYAH—TE
fmL. NRHKICHERS S, TEVIOF7—EUs 7. EFFUEERR
EYTH, CRIBICHEES VAN LIET72a—Ya v 9V R0BETHD, b
io—Avi—-TEV—FLAG—-FKBP— (23) —-FRB—His#%
. KIBETHRIR - B8 Lk, TK*] & EFFvfbIh/icLysaRLTW
%,
bio—Avi—-TEV—FLAG—FKBP— (23) —FRB—Hi
s D7 X /B (EE5ESS5 6)
MGLNDIFEAQK*|I EWHESSGENLYFQSGGGSSDYK
DDDDKSGGVQVETISPGDGRTFPKRGQTCVVHYT
GMLEDGKKFDSSRDRNKPFKFMLGKQEVIRGWEE
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GVAQMSVGQRAKLTISPDYAYGATGHPGI I PPHA
TLVFDVELLKLEGSGSSGSSGLEVLFQGPSSGSS
GSSGSSGTELIRVAILWHEMWHEGLEEASRLYFG
ERNVKGMFEVLEPLHAMMERGPQTLKETSFNQAY
GRDLMEAQEWCRKYMKSGNVKDLTQAWDLYYHVF
RRISKQGGGSSHHHHHH
[0492] EB&miCid., pCDFDuet—1iICbio—Avi—-TEV—FLAG
—FKBP— (23) —FRB—H i sRUTEAFVSA445—X (BirA
) ODEGFEINE/A—ZV T L TRELARRERIS—2BW, KIFEB
L21 (DE3) #HMEEEL THBRKEFR LT, ODgoon*0. 4550
6RREICHDETLBEMTEREL. 1mMO I PTGRUW100uM®D
EFFUIC&YFEBEEMNF, 23CT1 SEHEEEELAE. Y IL%E8O0
00Xg., 154, 4CTE&EDLTEBEAHRZONL X,
[0493] [EURL7EBEREAICDi sruption buffer (50mM T
ris—HCI pH7. 0, 200mM NaCl, 2mM DTT, O
1% CHAPS, 0. Tmg/mL Iysozyme, 11000
(v,/v) Benzonase, Protease inhibitor
cocktail) ZAVWTREL., BRET209BH LR, BERK
Blr, COYYTI%E, 15000Xg., 309, 4CTEDLLE.RD
L%, IHICEDLEFEET15000Xg, 4CT1OQUEEDLLEEDS
0. 22um74N89—%BL. M1 FVTIELE,
[0494] SAtE—KH> 7%, Streptactin XT Superfl
ow HC (IBA, #2—-4030—-010) 5mLLYYERVWTHESE
L, BEICIEBinding buffer (60mM Tris—HC
|l pH7. 5, 200mM NaCl, TmM TCEP) RUE Il ut
ion buffer (50mM Tris—HCI pH7. 5, 200
mM NaCl, TmM TCEP, 50mM D—biotin) ZAW
eo BRNYVNIEZEC TS0 av%EIL, Amicon Ul tr
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a—15 10K (MERCK, fUFC901024) Tl

[0495] E#EL/HY>FIEHiLoad 16,600 Superdex 7
Epg (Cytiva, #28-9893-343) #RVWTHILERRE
L7z, BB&ICIERunning buffer (60mM Tris—HC
|l pH7. 5, 300mM NaCl, TmM TCEP) #BW/k, B
WY VNJEZESTT757av%O L. Running buffer
THMRLEE. 0. 22um7 44 —TEBL., BHYV/IRIEDb i o—
Avi—-TEV—-FLAG—-FKBP— (23) —FRB—H i s#%Bk,
B FIE—8 0O CICTRE L 7=

[0496] <FHEHBHI2—5—1—3 :FLAG—-Avi—-bio—TEV—FKBP—
Sor—Hi s>

METICHEAT2ENY VRV EE LT, NKiRICERS 7, TEVIZOTF
T—EUy U, EFFUERRE Y . CRRICERS TRTYVILY —
PERBEN M LAFKBPTHS. FLAG—AvVvi—-bio—TEV
—FKBP—-Sor—HisZXBETHRR B8 LA, TK*] & EFF
vikShiLy s&ERLTWS,

[0497] FLAG—-Avi—-bio—TEV—FKBP—-Sor—HisOF73/
EeEZ% (Bc5I&ES S5 7)
MDYKDDDDKGGSSGLND I FEAQK*I EWHESSGENL
YFQGGGGSGVQVETISPGDGRTFPKRGQTCVVHY
TGMLEDGKKFDSSRDRNKPFKFMLGKQEV | RGWE
EGVAQMSVGQRAKLTISPDYAYGATGHPGI I PPH
ATLVFDVELLKLEGGGSSLPMTGGGGSSHHHHHH

[0498] E{&MiCid. pCDFDuet—1ICFLAG—Avi—-bio—TEV
—FKBP—-Sor—HisRUVEAFVS45—X (Bi rA) OEBET
ZOO—=VJLTRBLERRERNVY—%HW KXIFEBL21 (DES3
) AR B L TRBEMEEER L, ODgoo0. BICARBETL BIEMT
EEL, KBEO. TmMOIPTGRUP100uMOEFF Y ERZELD
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IKMATHEEEMNF. 18CT1 8FRAEBHELAKR. v 7IL%E8000X
g. 154, 4CTEDHLTEEREFREZENL %,

[0499] [EIRLAEBE®HICD i sruption buffer (50mM T
ris—HCI pH7. 0, 200mM NaCl, 2mM DTT, O
1% CHAPS, 0. Tmg/mL Ilysozyme, 11000
(v, v) Benzonase, Protease inhibitor
cocktail) ZAWTHAEL., EET209BHLAR. KNEYS
4 XLl TOHB Y TIL%E, 30000Xg, 6049, 4CTEDLLEDSE
. EFEO. 22umTAS—ICRL. SAE— T TN ELE,

[0500] SAtE—rY>7F )%, Strep Tactin XT 4flow
HC (IBA, #2—-5030-010) 5mLLYYERWTERL L.
BRICIEEquil ibration buffer (60mM Tris
—HCIl pH7. 5, 200mM NaCl, TmM TCEP) RUE
lution buffer (50mM Tris—HCI pH7. 5,
200mM NaCl, TmM TCEP, 50mM D—biotin)
TRV, BRI VRV EERCT S5V avEERL. Amicon Ul
tra—15 10K (MERCK, #UFC901024) TiglsL7.

[0501] EFLiLY>YIEHILoad 16,600 Superdex 7
5pg (Cytiva, #28—-9893—-33) #ZHWVWTHILEEEEL
2o FEBUCIFEqQui |l ibration buffer (60mM Tr
is—HCI pH7, 5, 300mM NaCl, TmM TCEP) %
AWk, BRI VN8 ZE0CT757Yav%0OR0L. Amicon Ul t
ra—15 1TOK (MERCK, #UFC901024) TEfL/i%. H
My vINgJBEFLAG—AvVvi—bio—-TEV—FKBP—-Sor—Hi
s&Bl, YT NIE—80CICTREL K,

[0502] <FA®HI2—-—5—-—1—4 :bio—Avi—-TEV—FRB—-FLAGOH
&>
BRENICERT2ENY VARV EE LT NRRICTEV 7077 — 50
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Y. EFFUABEREH Y V. CRRICHERY JEMMULEFRBTH3
.bio—AvVi—-TEV—-FRB-FLAGAABE TR B L1,
TK*] &, EFFvibIhizLysaRLTW3,

[0503] bio—Avi—-TEV—FRB-FLAGO7XI/EEY (BEIESS5
8)
MGLNDIFEAQK*|I EWHESSGENLYFQGGGGSEL IR
VAILWHEMWHEGLEEASRLYFGERNVKGMFEVLE
PLHAMMERGPQTLKETSFNQAYGRDLMEAQEWCR
KYMKSGNVKDLTQAWDLYYHVFRRISKQGGGSSD
YKDDDDK

[0504] EBE#micid, pCDFDuet—1ibio—Avi—-TEV—FRB-
FLAGRUEAFVSAHF—RZ (BirA) OBEEFE/O—=VJLT
AR LHERERIS—2BW. KIFEBL21 (DE3) &R L TH
IBEREER L7ce ODgoo0. 4050, 6IREICAD I TL BIZHhTHES
L. BEBET1TmMO I PTGRUGT100uUMODEFF Y ERZEIICMAT
FBAEMNF. 18CT1 6REEELAKR. Y7 NL%E8000Xg, 15
o, 4CTTERL L TEERFAEZBINL .

[0505] [EUYL7-3EBEAKICDi sruption buffer (60mM T
ris—HCI pH7. 0, 200mM NaCl, 2mM DTT, O

1% CHAPS, 0. Tmg/mL Ilysozyme, 1,/1000

(v, v) Benzonase, Protease inhibitor
cocktail) ZBVWTHEEAEL. ERT2090BH LR BIRHK
Bl COHYFIL%E, 15000Xg, 304, 4CTEDLEDS,
EEEZO0. 22umT7 45 —ICBL. SAE— YT E LT,

[0506] SAtE—hrY>FIL%E, Strep Tactin XT 4flow
HC (IBA, #2—-5030—-010) 5mLLYYERVWTEAEL,,
FEEUCIEEqQuilibration buffer (50mM Tris
—HC1l pH7.5, 200mM NaCl, TmM TCEP) RUE
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[0507]

[0508]

[0509]

lution buffer (60mM Tris—HCI pH7. 5,
200mM NaCl, TmM TCEP, 50mM D—biotin)
ZRWE, BRYVNJBEZESTTI757av =0 LT,
ERLEY Y TINLO—EAHiLoad 16,600 Superde
x 75pg (Cytiva, #28-9893—-33) #HVWTHILER
B, BEICIHERUunNnning buffer (50mM Tris-—
HCI pH7. 5, 300mM NaCl, TmM TCEP) #BEW/
s BYVNRIEESL TSV avERPRL, bio—Avi—-TEV-
FRB-—FLAG%RBk, YV IE—80CICTREL k.
<fABF2-5—-1—5: FLAG—Avi—bio—TEV—-FKBP-—
(14) —FRB—FLAGOHE>
RENICHERTENSY RV EE LT, ARAI2-5-1-3THRAELL
CRIRICYILY —ERHEIEZLCFLAG—AvVvi—bio—TEV—F
KBP—Sor—His, RO HAEF2-5-1-4THALLDb i o—
Avi—-TEV-FRB—-FLAGATEVOF7—tFWETSZIETN
RIFICY IS —CRBEI A BHIE/LGGG—-FRB-FLAGOD 2/
DY VRIEICH L, AREPIS -3 TRABLEVILI—EERVWERTFR
ERRIGETYIZEICEY, FRBONKIKEEFKBPODCKRIBEARTF R
Yo h—TEEIELT72a—VavdrvRoEERAE L, TK*] E, EAF
FukIh/icLyszRLTWS,
FLAG—Avi—-bio—TEV—FKBP— (14) —FRB—FL
AGO7 =z /s (EEHESS59)
MDYKDDDDKGGSSGLNDIFEAQK*I EWHESSGENL
YFQGGGGSGVQVETISPGDGRTFPKRGQTCVVHY
TGMLEDGKKFDSSRDRNKPFKFMLGKQEV | RGWE
EGVAQMSVGQRAKLTISPDYAYGATGHPGI IPPH
ATLVFDVELLKLEGGGSSLPMTGGGGSELIRVAI
LWHEMWHEGLEEASRLYFGERNVKGMFEVLEPLH
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[0510]

[0511]

AMMERGPQTLKETSFNQAYGRDLMEAQEWCRKYM
KSGNVKDLTQAWDLYYHVFRRISKQGGGSSDYKD

DDDK
(ARFI2—5-1—5-1: TEVI/OFP—EREICESFRBONK
%4 7 D)

FEGI2 -5 -1 -4 THABLEb i o—Avi—-TEV—FRB-FL
AGIZDWT., TEVZOF7—ERBEIEZRHBELUTZTEVIOF

—EBICLYREBL, NRKimDH JEEFZ 88T L 7=,

BEMICIE, 42, 5uL®bio—Avi—-TEV—-FRB—-FLAG
I LT, TEVEHE®KELT, 1XTEV buffer, TmM DT
T. 0. 11U/ uL AcTEVFOF7—t (F—F714viv—HAI
VF4 74y, #12575015) A#KEICTEAL, 4 CT—A
vFaN—hL7T,

TEVZOF7—ERIGORIEDOY Y I %ESDS—PAGESHL. B
WY VRO EOEBDTFEICHBT 257 NaRERT 22 &T. RIED
EBIEARLZ &R LT,

RSO IIN—RY > )%, Dynabeads His—Tag |
solation and Pulldown (Ilnvitrogen, 1
0103D) &RBALT4TCT3I0HME. 2WT, AL T RTEYYO—
TAVIHIIE—XERELTACTIONMEEGREIEMT 2 &ICLY. B
By SILE Lk, BEZOYY FILERIRL, Amicon Ultra
—0. 5 10K (MERCK, #fUFC501096) Tig#slL/i%. Z
eba Spin Desalting Columns, 7K MWC
O, 0. 5mL (F—F74 v v—HYAITUT14 714 v V% #8988
3) #AWVWT. ERFMTOERTONINICHEVDb U f fe r#t (50m
M Tris pH 7.5, 300mM NaCl, TmM DTT) %
EfEL. NRinD4 JEIATIRII N, VILSY —ERBEINIBLELEZGG
G—FRB—FLAG#%%B%,
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[0512]

[0513]

[0514]

[0515]

(A2 -5 -1—5-2: YILI—ERBICEZFKBPADFRB®
<M

Reaction Buffer (560mM Tris—HCI| pH7

5, 1T50mM NaCl, 1OmM CacCl2)rfm, 40uM FL
AG—-Avi—-bio—-TEV—-FKBP—-Sor—His, 40uM G
GG—FRB—FLAG, TuM eSrtAZXKLICTESEL., 4CT—
B > Fa~r— kL7,

YIS —EREORIROY Y T %ESDS—PAGESH L. BB v/
VEOERDTFEICHBTZTING 7 NaBRT 22T, RIGPERICE
AR &R LT,

RO IN—KY>F)aE, Dynabeads His—Tag |
solation and Pulldown (Ilnvitrogen, 1
0103D) &RALT4CTI1 OpEEARML, EEEZLOILE, Z0D
%. Strep—Tactin XT Sepharose chroma
tography resin(Cytiva, 29401324) ., Wa
sh buffer (60mM HEPES pH7. 5, 1560mM N
aCl, O. 5mM TCEP) ., X*Elution buffer (5
OmM HEPES pH7. 5, 1T50mM NaCl, O. 656mM T
CEP, 50mM biotin) ZRVWCHEREZ LA, HERITEHLA
HOEATO NIRRT 7,

HERBODY Y FILAE, Superdex 75 Increase |1
0300 GL (Cytiva, #29148721) #VWTHILIER
RBEL7, BEEUICIERunning buffer (50mM HEPES

pH7. 5, 300mM NaCl, TmM DTT) #BWE, BHS
YINOEEZCI SV avERRKRIEREL. FRBONKREFKBPO®
CRIHERTF R v A—TERBIELENSI VIRIEFLAG-AV i —
bio—TEV—FKBP—- (14) —FRB—-FLAG#%#,
<FfEFI2—-5—1:Linke rROERQRZ7a2—2avd /R0 EILH
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[0516]

[0517]

[0518]

TE2MRNA-—RTFRFAZATLA9F (FF-01~04) OFILETY
YTy EA>
1XTBS, 2mg,/mL BSA (Invitrogen)., 2mM

DTTA#EOCNY I 7—IC, AEFI2 -1 -2|ICETIHECHELLT 1
AFLARFNO0. 2—0. 3uM EBHIVRIENFRALEMRDBEDIC
ARMLTACTIHERELL, Z0%, AMLTNPEYYOA=-FTo VT
MRE—XERELT1I OB A4CTHERML. BHNY VNV EZEEL
L7ce ZDH%0. 04mMERBZEDICEAFUEMAILICT 04T
TEEIRM L, BMS VRV EIRARFAI2-5-1—-1, 2-5-1-2
, 2—5—1—-5THRELALYIVXVEERV. TROXKTHT 4EHEEL

&L,
[5R45]
[ WGFAON W8 (A8}
1 0.4 UM His FIROP- (54 1 ERB-FLAG- TEV-Avi-i 54
2 4 ud oA TEV-FLAG-FKEP-{23-FRB-His 23
3 G4 UM FLAD-Rod-Bio- T EV-FRBR-{ 19 FRE-FLAG 18
4 BRSNS -
ZH1~3IEFFKBPEFRBD7a2a—ya vy VR OBERAWEEEST

HY., TNETNT72—2aVIVRIEORMENRTHEIRTFR) V-0
RIN, 54T7IV/BRE. 237I/BEE. 147I/BEEEL-T
WBEDTHD, RHE4RBENI VR IVFFETORETH S,

BHY vRVBEBEELLEA NN PEY YO—F 1 VIS E—X
EITRy NTEOHTLEEZRVWE, ChEWash buffer (1X
TBS, 2mM DTT, 0. 1% Tween20 (Sigma Ald
rich), 500mM 7I¥=v) THEMSE% TEVIOF7—t
B ASRE LU A TEV OF7—EICL YL L, WY Y/
BRUTHIEE T 2RTF R -—RBBESEOBHET >
EHFMARTEVEAEKRELT, TXTEV buffer, TmM DT
T. 0. 11U/ uL AcTEVZOF7—t (4—F71vov—H4a4T
VF4 T4y, #12575015) &, HEEORAMN LT RTEY Y



WO 2024/214825 299 PCT/JP2024/014861

[0519]

[0520]

[0521]

[0522]

[0523]

[0524]

O—T4 Vv JHKE-XICARMULRIEI B, RIS%E. EEZLQUINLTqP
CREEMELE, aPCROTSA<—IlIE, FIBRDTS4~<v— (Fw—p

rimerRURv—primer) ZEALL, aPCRORIGEIZ, 1
XEx tag buffer, 0. 2mM dNTP, O. 5uM Fw
—primer. O. 5uM Rv—primer, 50000fFR S
YBR Green | (Lonza, #50513)., 0. 025U,/
L Ex Taq polymerase (TAKARA) #E&L. 95
TT29mMEtk. 95C108, 57C20Ff. 72CTI30MWDOYA VL%
404U NL#gYIRLI, COBE BRI VNRIBERETZEDET 1 X
TLADTFHEEAKICGQPCREZITo /=,

473 OENEEREL ZREIRE5I< £HIC, EEBREI 1 OFEHE 4
—3THHELIEMRNA-E1—OvYA >V EREFEYHEEL TREL LY
vTNE, TE+8, /L, TE+6 ulL, 1TE+4  ul, IKHZLD
ICHRL. AROZFHEDa PCRIZNT T,

BHWY Y NRIBEDREICLYLBININAERT A AT LA D TORBES
RS VRIBEERETIRICEELTWERTA XA LM 2 FOREE
(4>7y bDfE) TEIZZ&ETRINEAEH LT,

EUXE (%) =ERIhEHEE (978 17y NOREE (9F
#) X100

&1 ~41CHlFd, FF—01, FF—-02, FF-03, FF—-04
DETARATLADTFOENEKERSL 6ICE & DT,

[5R46]

....... e - - IO - —
i FF-01 FF-02 FF-03 FF-04
8.09E+00 LBEES00 1.3BE+01 6878400
2 8.81E+00 2.09E+00 1.31E+01 £.65E+00
3 6,368+00 L ABELO0 B, 14E+00 5. 30EH00
4 4.11E-05 4.11E-05 2.25E-D4 3.126-04

TORR., CNHABBREORTFR (FF-01~04) IKBWVWT. AR

pl2-6—-1—-1, 2-65—-1-2, 2—-5—-1-6TCHEBLALT1—V3
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[0525]

[0526]

[0527]

[0528]

VEVIRIBILLY 2BEBEORHY VIRV ETHDFKBPRUFRBAR
BIXEAEZM1 ~3ICBTRENEKN, EBHNYVRIVEFREETOEXELD
EUNERELEL TR ESE 16000 EUERVW EMEOINER S,

INHFEBT~3ICHBFBENERRCFTMBIZ2 —1 - 1ICBIFHFKBP
EFRBAEEL TWRAWRETORREEZEFZZIZE, 7a—Yavsy
NIEDORMEETHIRTFRYVA—DODRINENEFNE 4TI /BERE
237 IVBBEE. 14T7I/BEEOVTHORITH>TH, ARIC
BUVWTHHEBOUREZB/BOND I EaBTBRTZEDTH >,
(B2 —6 : 72—2avd VR BILB T3R5 /N VEDNKRImK
VCRIMDEEHICET 23]

EMEBI2 —1, 2-2RU'2-3IC&Y, 72a—TYavyvRIEEFR
T2 THBENEEERERRT 2RTF REMENICTIVI IV TE
BIENRINTWEG, TITRIC, COTNIVVHEADT 2=V Y
GVRIBEILB T 2BEOY VIR ORGATOREHAOEES, FKB
PEFRBODAVINIEBDODRTEBWTHKRIEL =,

(RS2 —6—1: FKBP&FRBONRmRUPCRIGEDEREANER
2FKBP—FRB7a1—yavd v/ UEEORAS)
<ARFE2-6—1—1:GL—FRB—FLAGOHEH>

RENCHERT 2EMY /80 8E LT, NKIHICO a AE P 1 823#E5.
CRIGICHERY V&HMLZFRBTHS., GL-FRB-FLAG%.XB
ETHRR - BR L,

GL—-FRB—-FLAGO7X/EES (f5ES60)
GLGGGGSGGGGSEL IRVAILWHEMWHEGLEEASR
LYFGERNVKGMFEVLEPLHAMMERGPQTLKETSF
NQAYGRDLMEAQEWCRKYMKSGNVKDLTQAWDLY
YHVFRRISKQGGGSSDYKDDDDK

BEMICE. pET11alcHi s—TEV—FRB—-FLAG®OEIEF
ZOO0—=VJ LR LAERRERNVY—%HW KIFEBL21 (DES3
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) EWEEHR L TREMREER L, ODgooh0. 6ICMR2ETL BIFMHT
BEL WREITmMMO I PTGERDLDICMATHEEEZMNF. 18CT
1 SESREE L%, Y ILE8000Xg, 154, 4CTELLTHE
EEMAZLOUL %,

[0529] [EUXLABEEAICDi sruption buffer (60mM T
ris—HCI pH7. 0, 200mM NaCl, TmM TCEP,
0. 1% CHAPS, 0. Tmg/mL Ilysozyme, 1,100
O (v/v) Benzonase) ZAHWTEEL. ERET2098B%8L
ek, REVSFA ALk COYYFI%E, 40000rpm, 604, 4
CTEOLEOS, EEEBRL. IHIC0. 22um7 4Ly —%i@EL.
SAtt— YU TN E LT,

[0530] SA4tE—rNy>7FI%E, His Trap HP 5mL (Cytiva
, 17524801) ZAWTHERLL, BRICWEEquil ibrati
on buffer (60mM Tris—HCI pH7. 5, 300m
M NaCl, 20mM imidazole, TmM TCEP) RU'E
lution buffer (560mM Tris—HCI| pH7. 5,
300mM NaCl, 250mM imidazole, TmM TCE
P) zlWrk, BRS VIR VEZSL T30 avEEINLE,

[0531] [EURLZEYY FNICDOWT, TEV OF7—ERHE %538 LUk d
BPTEVZOF7—E2BMH VRV E100ugilifLThug&indk
DITMA., 4 CTHRERUIEBETZ I EICELY. BRIV VXV EDNKImDIE
By THEBRELE, BEIC. Dialysis buffer (50mM
Tris—HCI pH7. 5, 300mM NaCl, 20mM imi
dazole, TmM TCEP) T&EHL7%.

[0532] TEVZAF7—HuE%L/Y >IN %EHIs Trap HP bBm
L(Cytiva, 17524801) 2BVWTHEELL, BRICIZEqu
ilibration buffer (60mM Tris—HCI| pH
7. 5, 300mM NacCl, 20mM imidazole, TmM
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TCEP) BR'Elution buffer (60mM Tris—HC
| pH7. 5, 300mM NaCl, 250mM imidazole
, TmM TCEP) AW, BHRSYVNRIVBEEEL TSV a v &R
L. Amicon Ultra—15 10K (MERCK, #UFC901
024) TEMELL,

[0533] E#HELEHYYFI%EHiIiLoad 16,600 Superdex 7
Epg (Cytiva, #28—-9893—-33) 2AVWTHILIEBEEL
7=o FEBUCIZFEQui |l ibration buffer (60mM Tr
is—HCI pH7. 5, 300mM NaCl, TmM TCEP) %
AWk, BRY VN VEEZEG 757 av&BIRL. Amicon Ul t
ra—15 10K (MERCK, #UFC901024) TE#ELL%. B
By VIRV BGL-FRB-—FLAGARBK, Y7 IIE—80CIZTRHRE
L7,

[0534] <FA&HI2—6—1—2 : BENLARTF NERRGEEFALLZFLAG—
Avi—-bio—TEV—FKBP—FRB—FLAG (N—to—C) ®
B>
ARBI2 -5 -1 -3 THRELELECKRIKICVILY —ERERIEZETF L
AG—Avi—-bio—TEV—FKBP—Sor—His, R FE&M
2—6—1—1THELENKEICOaAEP 1S54 5 —2AR#EIE2T
GL-—FRB—-FLAGICHL., ARHIS -3 THRHELLVILS—HE, RV
. AUBI3 — 2 THRELZOaAEP 1 £#BWE2EBEORTF NERRIG
ICkY, FRBONKIFGEFKBPODCKRmHERTF RY Y hH—TERBI
e7a—2avyd v 0BEERAELE, K+ & EFFfeInklys
ZRLTWD,

[0535] FLAG—Avi—bio—TEV—-FKBP—FRB-FLAG (N—
to—C) O7 X /iS5 (BHES61)
MDYKDDDDKGGSSGLNDIFEAQK*I EWHESSGENL
YFQGGGGSGVQVETISPGDGRTFPKRGQTCVVHY
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[0536]

[0537]

[0538]

TGMLEDGKKFDSSRDRNKPFKFMLGKQEV I RGWE
EGVAQMSVGQRAKLTISPDYAYGATGHPGI | PPH
ATLVFDVELLKLEGGGSSLPMTGGGGGGGSGGGG
SGGGGSGGGGSNGLGGGGSGGGGSEL I RVAILWH
EMWHEGLEEASRLYFGERNVKGMFEVLEPLHAMM
ERGPQTLKETSFNQAYGRDLMEAQEWCRKYMKSG
NVKDLTQAWDLYYHVFRRISKQGGGSSDYKDDDD

K
RTFFRYVH—GGG— (G4S) 4—NGLHD7 I /BEEES (BEH!

£S562)

GGGGGGGSGGGGSGGGGSGGGGSNGLH
GARFI2—6—1—-2—-1:YLI—ERBICEBZFKBPADRTF K

') ¥ A=)

Reaction Buffer (60mM Tris—HCI pH7

5, T50mM NaCl, 10mM CaCl2)# 100uM F
LAG—Avi—-bio—TEV—-FKBP—-Sor—His, TmM G
GG— (G4S) 4—NGLH (RUZLKICTEK) .« TuM eSrt
AZKEICTRAL, 4CT—BRIVvFa~n—bLE,

YILY —ERGORIEOY Y I %ESDS—PAGESH L., BB v/
VEDERMDTEICHRT BTN T NaHERT 52 & T, RIGHKERICE
AR E =R LT,

RibgOIIN—RKYy>TF)%aE, Dynabeads His—Tag |
solation and Pulldown (Invitrogen, 1
0103D) &RALT4TCT1 OpEEImBENRML, EBEZEIINYT B ET
HESY Y S 5B, F0O%., Strep—Tactin XT Sep
harose chromatography resin (Cytiva
, 29401324) ,  Wash buffer (50mM HEPES
pH7. 5, 150mM NaCl, O, 5mM TCEP) . RUE | u
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[0539]

[0540]

[0541]

tion buffer (60mM HEPES pH7. 5, 150mM

NaCl, O. 5mM TCEP, 50mM biotin) ZAVWTE
87, BEFESREOEARTONINICKW T L, BEEZEOY Y I
ZEOWML., Amicon Ultra—0.5 10K (MERCK, #U
FC501096) TRMEIZZET. FKBPODCKI®ICL i nke rAd
NmUEEEHRFLAG—AVi—-bio—TEV-FKBP—-GGG— (
G4S) 4—NGLH#%B~,
(GA%FI2—-6—1—2—2:0aAEPIRINICEBFKBP—-RFF|R
) h—EEE~DF RBOIM)

B&EMICiE, 29, 3uM FLAG—-Avi—-bio—TEV—FKB
P-GGG— (G4S) 4—NGLH, 29, 3uM FRB—-FLAG,
293uM NiCl, 0. 44uM OaAEP1%&XKLEICTEAL. 4
CTT—MA vFar—hL7%,

OaAEPI1REOREDOY Y I %ESDS—PAGESHL. BEMY Y
NROBDOERDFRICHB TN T NEHRTH2ET. RBOIEEIC
EARLZ E&EERE LT,

LYY NESuperdex 75 Increase 10/
300 GL (Cytiva, #29148721) #BEVWTHIERES
Lz, #B&IIERunning buffer (60mM HEPES »p
H7. 5, 300mM NaCl, TmM DTT) #BW\k, BHY /S
VEEEGT7S5VvavEDQIL. FRBONXKIFEFKBPDOCKEHENR
TFR)A—TCEBIHENIY VRV EFLAG—AvVvi—Dbio—T
EV-FKBP—FRB—FLAG (N—to—C) &%/,
<FABHFI2 -6 —1—3 : BRENLRTF NERRGEZFALLFRB-F
LAG—-FKBP—FLAG-TEV—Avi—bio (C—to—N)®
B>

BB — 4 THRBLALCRRICY LS —YRHEIESGFRB-FL
AG—Sor—His, RO HAEH3 -1 THEBLANK®KICOaAEP
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[0542]

[0543]

[0544]

—_—

REEIE2UGL-—FKBP—FLAG—TEV—Avi—bioix
L. ARFI3I -3 TRELLYVILY—FE, RV, FAEFI3I -2 TRELLO
aAEP1ZRAWE2EBBORTF NERRISICEIY Y v A—%fmL. F
RBOCKImE FKBPONRKIHENRTF N v h—CEBIELT 21—V
avAVNRVEERABE L, TK*] &, EXFU{EIh/icLysaRLTW
%,
FRB—FLAG—-FKBP—FLAG-TEV—Avi—bio (C—
to—N) OF7 3 /8ES (BHESG63)
MELIRVAILWHEMWHEGLEEASRLYFGERNVKGM
FEVLEPLHAMMERGPQTLKETSFNQAYGRDLMEA
QEWCRKYMKSGNVKDLTQAWDLYYHVFRRISKQG
GGSSDYKDDDDKGGSSLPMTGGGGGGGSGGGGSG
GGGSGGGGSNGLGGGGSGGGGSGVQVETISPGDG
RTFPKRGQTCVVHYTGMLEDGKKFDSSRDRNKPF
KFMLGKQEVIRGWEEGVAQMSVGQRAKLTISPDY
AYGATGHPGI IPPHATLVFDVELLKLEGGGSSDY
KDDDDKSSGENLYFQSSGGGLNDIFEAQK*|I EWHE
(ANBI2-6—-1-3—1:YILIY—ERIGEICLDZFRBADRTF R
¥ h—ofRH)

Reaction Buffer (50mM Tris—HCI (pH7
5), 150mM NaCl, TOmM CaCl2) M 100uM
FRB—FLAG—Sor—His, TmM GGG—- (G4S) 4—NG
LH (RYSLICTEM) . TuM eSrtAZKLEICTEAL, 4C

THRESA vFax—bL1,
YINY—ERIEDRIEDY Y TN ESDS—PAGESH L. BHY Y/

VEOEROTFEICHBT DTV NaERT 52 ET. RIGNERICHE

ATEZ E%fRER LT,

RnEDZIN—RYy > FIAE, Dynabeads His—Tag |
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[0545]

[0546]

solation and Pulldown (Ilnvitrogen, 1
0103D) &RALTACT OMEEFEIEML. £EFZEINT 22 &T
Sy SV AR, 0%, ANTI—FLAG (R) M2 Aff
inity Gel (Sigma, #fA2220) . Wash buffe

r (50mM HEPES pH7. 5, 150mM NaCl, 0. 5m
M TCEP)., RUElution buffer (60mM HEPE
S pH7. 5, 150mM NaCl, O. 5mM TCEP, 500
g/mL FLAG peptide) ZAVWTHERELA, BEIZEMRT
OEERTOMINIKRNMT >, BEREOT Y TN %ZERL, Amicon

Ultra—0.5 10K (MERCK, #UFC501096) T
T 22ET. FRBODCKIEICL i nke rAIILAEESARFRB—F
LAG-GGG— (G4S) 4—NGLH=%&#EL,

GA%pI2 —6—1—3—2:0aAEPIRIGICEBFRB—RFFRY
YV H—EBEEA~DF KB PO

B&EMICiE. 30uM FRB—FLAG-GGG— (G4S) 4—NG
LH, 30uM GL—FKBP—-FLAG-TEV—Avi—bio, 3
OO0OuM NiCl2, 0. 45uM OaAEPI1AKEICTESL., 4
CTT—MA vFar—hL7%,

OaAEPI1 RIEDEHBOY Y I AESDS—PAGESHL. BHY Y
NOBEDERDTEICHBT DTN T NaHEET 52 & T, RIGHERIC
HEARLI E &R LT,

BEELE-Y YN ESuperdex 75 Increase 10/
300 GL (Cytiva, #29148721) #AVWTHILEBEE
Lz, #BEUIERunning buffer (60mM HEPES »p
H7. 5, 300mM NaCl, 1TmM DTT) #BAWk, BHY U
VEEESLT7SVYavERBIIL. FRBOCKImE FKBPDNKRmENR
TFR) U A—TEFBFIHBNY VIRV EFRB-FLAG—FKBP—
FLAG—TEV—Avi—bio (C—to—N) 2%/,
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[0547]

[0548]

<HFHF2—-6—1—4 :FLAG—Avi—bio—TEV—FKBP—
FLAG—FRB (C—to—C) Ofz>

FARHI2—5—1 -3 THRBLALCKRMICVILY —ERBEIEZSTF L
AG—Avi—bio—TEV—FKBP—-Sor—His., RO FHEH
1 -4 THRELLCKRRICVILY —ERBEIZELCFRB-FLAG-S
or—HisiIHL, AAEF3I -3 TRAELLVILSY—EEZRAWVWTCKRIRIC
AFLTRZYY (MeTz) BERREE NS RV VOFIFTY (TCO)
EREEZR L)V h—ZFNhETNMAML. GOoNEBIVNRIEZI )Y
IRIMCEYBREIEZC&ICEY., FRBODCKImE FKBPDCKIEH%E
RFFRYVA—TERIE T2 —Va vy vRIBERAE L, TK*]
BEFFofbsnkLys, K (k1) ) BABICXFILTNSIVER
EpMfdmIhiLlys, K (k5) | FAEIC NS YR o040 FVE
BEEMSMINAZLY sEZRTARLTCEY., K (%1) | & TK (%
B) 1BV VYIRIGICEY T (x6) 1] XIE T (x7) | OLDITERHS
Nz, TK (k5) |, (x6) ] BRI (x7) ] OBERERSL 7IC

Yo
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[0549] FLAG—Avi—-bio—TEV—-FKBP—FLAG-FRB (C-—
to—C) O7 X /s (BE7%ES6 4 XRUVERIHINESE6S5)
MDYKDDDDKGGSSGLND I FEAQK*I EWHESSGENL
YFQGGGGSGVQVETISPGDGRTFPKRGQTCVVHY
TGMLEDGKKFDSSRDRNKPFKFMLGKQEV | RGWE
EGVAQMSVGQRAKLTISPDYAYGATGHPGI I PPH
ATLVFDVELLKLEGGGSSLPMTGGGGSGGGGSK (
*1)
MELIRVAILWHEMWHEGLEEASRLYFGERNVKGM
FEVLEPLHAMMERGPQTLKETSFNQAYGRDLMEA
QEWCRKYMKSGNVKDLTQAWDLYYHVFRRISKQG
GGSSDYKDDDDKGGSSLPMTGGGGSGGGGSGGGG
SK (%5)
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[0551]

[0552]

[0553]

((C(OH=TNFLY=9—aJ) XbF2) AILKRZN) TIVINWLT
DOWT)VNTIINT)NT Y- L= )T )TN T
DN T)IN—L = YNLTYINTYINTY LT I—L—tY
I—L—=-1YY>Y (560. 5mg, 0. 038mmo l) & (E) =>4 Ox
Jh—4-xTv—-1—4a)V (2 -5—-IFFVEQNIY—1—9)) A—
RE—RFNESAFINRIEFSR (1281 ul) [SE@BIE, N—IF)IL
JA4Y7FaEILTIY (34, Opul, 0. 16mmol) 2@FLE, K
HR%E25EICTE ONER L, RIGKREICEED S LL> TREAL, N2
— (((OH=TWFLY=9—4J) A NFY) AIKRZWL) TIVINT
DOWT)INT)INT) N —L—)LTINTINTIVNYT
Dol—L—tYI-Né— ( ((E) —v/n#4or—4-Tv—-1—-4J
) AFY) ALERZL) —L—DIVDHERY (90mg) &#51,

N2— ( ((OH=TWALY—=9—a) X F) AILKRZI) TUY
WTVIWNT)INTYINT) N —L—YNT)NT )T
WITYII—L—tYIL—Ne— (((E) —>oO04Ih—4-TV—1-
AN) AF2) ALKRZIL) —L-YTY (90mg, 0. 06 1mmo |
) EUAFIRIEFYR (3. TmL) ISE@BIE, 1, 8—IUTFHEY
oA [6. 4. 0] —7—9v5Ft>Y (93mg, 0. 614mmol) %
MR L, RIBBRZ25FEICT2598® L, RISRE/OY NI ST 4
—IC&->THEBEL. Ne— ( ((E) —>¥o04oh—4—-TV—1—-9))
FFY) AVKRZI) —N2=FYINTYINTIINT)oI—L—tY
WTYVINT)VINT)INT)—L—)ILYTY (14mg) &5
1=

™ : 0. 4359

m/z 1243 (M—H) —
(ARBI2-6—1—4—-1:YII—ERBICEDFKBPADRTF R
1) > A— D)

Reaction Buffer (60mM Tris—HCI (pH7
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[0554]

[0555]

5), 150mM NaCl, 1TO0mM CaCl,) & 100uM F
LAG—Avi—-bio—TEV—-FKBP—-Sor—His, TmM (
G4S) 2—-K (MeTz) (RUZLHICTERK) « TuM eSrtA
ZKEICTREAEL, 4CT—lRA > Farx—bLE,

VIV —ERBORIZOY Y T ESDS—PAGESHL. BHY
VEOEMODFEICNBTEFIVY T MR T2 & T, RIGAERICE
AR &R LT,

RnEDZIN—RH>FIAE, Dynabeads His—Tag |
solation and Pulldown (Ilnvitrogen, 1
0103D) &RBALTA4TCT1 OE&EABML. £EFZEINTZIET
HBEEY Y SN EEE, FO%, Strep—Tactin XT Sep
harose chromatography resin ((Cytiva
, 29401324) ,  Wash buffer (60mM HEPES
pH7. 5, 1T50mM NaCl, O. 5mM TCEP). RUE Il u
tion buffer (60mM HEPES pH7. 5, 1T50mM

NaCl, O. 5mM TCEP, 50mM biotin) Z#ZBHW\WTFH
B, BREEESRMOERATONINICHW T, BEEDY Y TIL
#OIL. AmMicon Ultra—0.5 10K (MERCK, #U
FC501096) TRMEIS2&T. FKBPOCKI®ICL i nke r
HMUZFLAG—AvVvi—-bio—TEV—-FKBP—- (G4S) 2K
(Me T z) %87
GR&RHI2—6-1-4—-2: YILI—ERIEICLDFRBADRTFRY
VA —@m)

Reaction Buffer (50mM Tris—HCI| (pH7

5), 150mM NaCl, 1TOmM CaCl2)dA 100uM
FRB—-FLAG—Sor—His, TmM (G4S) 3—K (TCO)
« TuM eSrtAZKLEICTRAEL, 4CT—HIVFar—btL1E,

YILY —ERGORIEOY Y S ESDS—PAGESH L. BB v/
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[0556]

[0557]

[0558]

VEOEMDTEICHBT DTV NaERT 52 ET, RIGHEREICHE
ATEZ E%MER LT,

RibgOIIN—RKYy>F)%aE, Dynabeads His—Tag |
solation and Pulldown (Invitrogen, 1
0103D) &RALTA4CTI OMEEFEIEML. EFZEIRTZZ&T
RSy SV EBRE, 0%, ANTI—FLAG (R) M2 Aff
inity Gel (Sigma, #A2220) . Wash buffe
r (50mM HEPES pH7. 5, 150mM NaCl, 0. 5m
M TCEP)., RUElution buffer (60mM HEPE
S pH7. 5, 150mM NaCl, O. 5mM TCEP, 500u
g/mL FLAG peptide) ZHVTHELL, BEIERDRT
OERTOMINICRWT o, BREOY Y T EDUIL., Amicon

Ultra—0.5 10K (MERCK, #UFC501096) T
Ed22&T, FRBOCKERICL inke rdMdILAZFRB—-FLAG
— (G4S) 3—K (TCO) %875,
(ASpI2—-6—-1-4—-3: 7Yy IRIGICEBFKBP—-FRB721—
TavyvnRIEDER)

FKBPOCRKIRICL i nke rMIMLAEBEEARFLAG-AVi—b
io—TEV—FKBP— (G4S) 2—K (MeTz) &FRB®DCXKi#
IKLinke rAfdmMULAESHFRB—FLAG— (G4S) 3—K (T
CO) #R&L. 4CT21@EM vFar— L1k, BREFROY YTV E
SDS—PAGESHL. BHMY VY RVEDEBRDFEICNHTDFILY T
NEHEERT D &ET. RIBDEBICEARL I E MR LT,

BEELEY YN ESuperdex 75 Increase 10/
300 GL (Cytiva, #29148721) #AVWTHIEBEE
Lz, &I Running buffer (60mM HEPES »p
H7. 5, 300mM NaCl, 1TmM DTT) #AWk, BHY U
VEEEL TS avEEIL. FRBOCKIHE FKBP®DOCKIHENR
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[0559]

[0560]

TFR) U A—TCEBEIHENY VRV EFLAG—AvVvi—Dbio—T
EV-FKBP—FLAG—-FRB (C—to—C) &%,
<HFHF2-6—-1-5:bio—Avi—-TEV-FLAG—FKBP—
FRB—FLAG (N—to—N) OFE&>

FEFIS — 1 CTRELENKFICOaAEP 1 BEEINASLGL—FK
BP-FLAG—TEV—-—Avi—bio, RV HAEHM2-6—-1-1T
A LNKRIFICOaAEP 188FEINEZCGL—FRB-FLAGICH
L., SAEGI3 — 2 CHAMLEZ0aAEP 1 E#BWVWTINKRBICAFLT IS Y

Y (MeTz) BEEEE NS VYR OF9F7Y (TCO) BHEEER -
DohA—%&FTNETNANMLE, BONEIVNRIVEEI Yy IRIBICELY E
BIHdZ&iCLY., FRBONKIHEFKBPONRImERTFRY VA
—CERIE LT —Varvsd v BEERELE, TK*] REFFUIBS
Nr=Lys. T (%8) GJ INKEICXFILT ST VERENNMIN
Gly., T (x2) Gl INKIRICMS VRO 77V BEREEHNTM
IhGlyzZhThRLTBY., [ (x8) Gl & T (x2) G &¥
Dy IRISICEY T (x9) ] XIET (xk10) ] DLHICEREINDE, T
(k8) G1. T (x9) ] R®T (x10) | OEEXERS 8ITRT,
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[0561]

[5R48]

e

bio—Avi—-TEV—-FLAG—-FKBP—-FRB—-—FLAG (N—
to—N) @07 /8ES (E5&EFS6 6 RUEHESG6 7)

(*8) GGSGGGGSGGGGSNGLGGGGSGGGGSGvVQYV
ETISPGDGRTFPKRGQTCVVHYTGMLEDGKKFDS
SRDRNKPFKFMLGKQEVIRGWEEGVAQMSVGQRA
KLTISPDYAYGATGHPGI IPPHATLVFDVELLKL
EGGGSSDYKDDDDKSSGENLYFQSSGGGLNDIFE
AQK* I EWHE

(¥k2) GGSGGGGSGGGGSNGLGGGGSGGGGSEL IR
VAILWHEMWHEGLEEASRLYFGERNVKGMFEVLE
PLHAMMERGPQTLKETSFNQAYGRDLMEAQEWCR
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KYMKSGNVKDLTQAWDLYYHVFRRISKQGGGSSD
YKDDDDK

[0562] <&RHI2—6—2 :
B>

(MeTz) —GGS— (G4S) 2—-NGLH®DO&
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[0563] UL IT)INT)INT)DI—L—)ILTIVILTIIINLT) DI
—L—tIYL—L=TFRRASFNIT)I-L-—O42I—-L-ERFY
v (31, 4mg, 0. 025Emmo |) &2, 5—YA4Fxy—1—-¥OY
VZN—4— (6—XAFI—1, 2, 4, 5=FrSIV-3—4J) RV
Tr—7tF—h (24, 25mg, 0. O74mmo |) #IXFIJ )
FEIR (494 ul) ICHAEIE, N—IFLZA4YTOELTIY (2
1. 9ul, 0. 124mmo |) ZFF LA, RIGEZ25FEICTE60S
B L, RIBREIVOA NS 74 —ICk>THEL, (2— (4— (6
—AFI—-1, 2, 4, 5=FKFIYU=3—4JV) 7)) PEFIL)
TYVINT)IN—L—=YLIT)INT)NT)—L—tYILTY
SWTYVINTYIIN—L—tYI—L—FRRASFZNITYI—-L—0O
AYN—L—ERFIY (26mg, INET1%) %25k,
(RIFBEE : 0. 3749
m/z:1482 (M—H) —
[0564] (A&EBI2—6—1—-5—1:0aAEPIRIKICLEBFKBPADRSF
K> h—Dfh)
BE@FMICIZ. 48uM GL—-FKBP—-FLAG-TEV—Avi-—b
io. TmM (MeTz) —GGS— (G4S) 2—NGLH, 400u
M NiCl, 0. 6uM OaAEPI1%&XKLICTRAL. 4CT—HKA
vEFaN—hL7T,
OaAEPI1REODRIEDOY Y I %ESDS—PAGESHL. BEMY Y
NOEDERDTEICHBT DTN T NaHERET 5 & T, RIGHKERIC
HEARLI =R LT,
[0565] REDIIV—KH>YTIAE, Strep—Tactin XT Sep
harose chromatography resin (Cytiva
, 29401324) , Wash buffer (60mM HEPES
pH7. 5, 150mM NaCl, 0. 5mM TCEP) ., RUE I u
tion buffer (650mM HEPES pH7. 5, 150mM
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[0566]

[0567]

[0568]

NaCl, O. 5mM TCEP, 50mM biotin) ZAVWTE
87, BEFESRMOEARTONINICKW T L, BEEZEOY YT
#EUXL., Amicon Ultra—0.5 10K (MERCK, #U
FC501096) TRMEIZZET., FKBPONRKI®ICL i nke rAt
L7 (MeTz) —GGS— (G4S) 2—FKBP—FLAG-TE
V—Avi—bio%Bk,
GA®HI2—6—1—5—-2:0aAEP1RMICEBFRBADRTFR
1) > A— D)

76uM GL—FRB—FLAG, TmM (TCO) —-GGS-— (G
4S) 2—NGLH, 400uM NiCl, 0. 6uM OaAEPI1%
KEICTEAL, 4CT—MRa Far—kLTK,

OaAEPI1RIGDEIEDY Y FILESDS—PAGESHL. BMY
NROBOER/DFRBICHB TN T NEHRTE2ET. RBIEEIC
EARLZ E&EER L,
RISBDIIN—RY > F)L%E, ANTI —FLAG (R) M2 Aff
inity Gel (Sigma, #A2220), Wash buffe
r (50mM HEPES pH7. 5, 1T50mM NacCl, 0. 5m
M TCEP). RUElution buffer (650mM HEPE
S pH7. 5, 1T50mM NacCl, O. 5mM TCEP, 500u
g/mL FLAG peptide) ZAVWTHEHRELA, BHRIZEMFN
OEARZONINICHWN T2, BEEOY Y TILEEIRL, Amicon

Ultra—0.5 10K (MERCK, #UFC501096) T
fEdB2&T. FRBONKEICLinke rAfdiLA (TCO) —GG
S— (G4S) 2—FRB-FLAG%%E%,
(ARpI2—6—-1-5-3: )y IRKBICEKBFKBP-—FRB7a2—
TavyVRIBEDER)

FKBPONXKIHICL inke rdfdiiLiz (MeTz) —GGS— (G
4S) 2—FKBP—FLAG-TEV—Avi—bio&FRB®MNKi#
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[0569]

[0570]

[0571]

[0572]

ICLinke rdadiiL/i (TCO) —GGS— (G4S) 2—FRB-F
LAGEZREAL., 4CT2EM1 vFarR—bMLEk, BAIROY Y TILE
SDS—PAGE®DHL. BEMY VROV EDERDFEICHINTDHFILY T
NEHEERT D &ET. RIBDEBICEARL I E &R LT,
BELEY YN ESuperdex 75 Increase 10/
300 GL (Cytiva, #29148721) #AVWTHIEREE
Lz, BEUIERunning buffer (60mM HEPES »p
H7. 5, 300mM NaCl, 1TmM DTT) #AWk, BHY U
VEEEL TSV avEEIL. FRBONXKIHE FKBP®DONXKIFHEAR
TFR) U A—TEBFIEBENY VI Ebio—Avi—-TEV-FL
AG—FKBP—-FRB—-FLAG (N—to—N) ##%7%,
FHEFI2—6—1 : 9NN IVERETONKHERVPCRHEDEETHAHNELR S
72—avIVnRIBILRHTBEMRNA-—RTFRFT4AZATLAHF (F
F-01~04) OFNE VT vtq)

1XTBS, 2mg,/ mL BSA (Ilnvitrogen)., 2mM
DTTAE2OCNY 7 7—Il, AEFI2 -1 -2 |ICEFTZHECHELLET 1
ZATLA9FMN0. 2—0. 3uM BHYVRIVENKREIEARDELDIC
ARMLTACTIRERELL, Z0®%. ANLTNTEYYO—Fa4V T
WMRE—XERELT1T OB4 CTHRERML,. B VYR EZEEL
L7ze ZDH%O0. 04 mMERBZEDIICEAFUVEMAILICT O9R4T
TEEIRM L, EMNSY VRV EIARFI2-6-1-2~2-6—-1-5
THRELEESY VRN IEEZBW, TRRORTHRT bRGEZLRL L,

[=49]
it |G Ren
H 8.4 M FLAG-Avi-bio TEV-FIBF-FRE-FLAG {N-to-0) N-to-C
2 0.4 M FRE-FLAG-FERP-RLAG-TEV-Avi-bia (To-14 C-ta-N
0.4 M FLAG-Rvi-bio TEV-FKBP-FLAG-FRB (C-to-0) ool
4 G4 M blo-AvETEV-FLAG FHEP-FRE-FLAG (Nl 1 N-to-N
5 BYEAPEL -

ZM1~41ZFFKBPEFRBOD7a—avdVyRoBaBWEEST
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[0573]

[0574]

[0575]

[0576]

H?, ThETh., FRBONKIm&EFKBPODCKIm (N—to—-C) . F
RBOCKIzEFKBPONKH (C—to—N), FRBEFKBP®DC
KR+t (C—to—C) . FRBEFKBPONXKmEEL (N—t o—N
) EZNThERIELRETHY., 2BEOENS Y/ EORKRLOD
REDPELGOTCERLIRETH D, RS IFENY VR IEFETOFK
HhThH s,

AHEAI2 =6 — 1 ICELCLFET, FH1~5ICEFBPFF-01~04
DT A RTLADFORIKEREHL, R50ICTEDT,

[5%50]

o B

R FE-01 Fros 1 s TR 4
1 3 OBE+D0 731501 482E+00 1 TR4BEL00
3 7 BRELO0 1.06E+00 7 ATEL00 | 4.G8EL0D
3 7 ODEL00 7 44E-D1 SB7ELD0 | 2 7BE4DO
4 5 A0+ 00 137400 SeaE+00 | B.A%ELa0
5 1 J5E-D6 3.4BE-D6 1.01E-06 | 4.83E-06

ZORER, FF-01~04(CHVWT, ANH2-6—-1-2~2-6—
1—5THRELAET7TI—VavyvRoBICLY 2TEEDENSY VIRV EF
KBPRUFRBMEELAEEZE 1 ~4ICBITHEINEN, WS VNI E
HEFEETORGSDEUNERE LR L THA<EH287000FUERFV
ENEALMER D,

LD >T. RRICBWTIE 2 DDEMY VNNV B ERIEZICHIZY
. NXKig& CRim. CRim& NKim, CRmEIELXIENRmE L., &W>4
VIRVEDORIHERATOREAOWTNEHRA L THEEBOWREELONZ T
ERDD o, TDTEIF. ARICBEWT., HPEOMRIS LEBIEEOOLA
EARTICHVWTROLNZEVWIZEERBTE2EDTH>/EWVR D,
GHMEFI2 —7 : 72— avd VRN OB8EEEAF U ILBERY VNV E .
HEIH 2 FHICDOVWTORKEL)

FMEBI2 -1, 2—-2RU2-3IC&Y, 7a—Yavs v RvEENB
T5ETHBENEEERERRT 2RTF REMERNICTIVI IV TE
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[0577]

[0578]

[0579]

B2ENTRINTVD, TITHRBPELIE. BEIENEEBESARETKRT 2R
TF ROBRBEILICMERILT B, EFFUbIhikra—Tavey
NIBIIH L TEAF VESNh TOWRWEEKSY VIRV EEHEIG/IRET
NV TEFTV. BERENEEEREZERNTIRVWS FORMGEZ I LAs
5, BHENEEBEFRELRT 20T 2 I SICMERNISRBIE D2 &0'F
REDEDERRET LT,
<FHEFI2—7 -1 : FKBPRUFRBAENY V/IIVEETERTFR
TOWREE>

EFFobtIniya—yavd R8Il L TELFF U EIh TV
WEBEY U RIVEAREIRRETEL IV a Vv ERBT 22 & T, B
EHEEERETRRT 2RTF RELYRBRNICTNLIY DV TEZHEL %
i L7z, BAEMICIE. MBI —1ICk>TELNEZFKBP, FRB&
=EEEREMHRTBRSFR (FF-01, FF—-02, FF—-03, F
F-04) OmRNAFTAZRFLAGFOTNI I VMEE, FEXF b
BESVNRIJBEOERICEI > THE T EICLYRITIL .
GARBI2—7—1—1 :mRNA—RFFRFARTLADFOHREE (F
F-01~04))

WO2013/100132ICREHOFEICELT, ARF2-1-1T
BRELEZMRNADI KHIC)VA—ENLTE2—OA PV EEFL
Teo BB, Ea—OXA VY UhA—& LTREAIEDaxPM—27 ZFHW
oo TNEEIERL, WO2017 /1507 32(ILRBEBOHERICELTEL
R, BAERBRECFEEEZTIEICIYMRNA-—RTFTFROF RS
LADFERE LI, T, BRRISICERTZ27I /72t RNAK
UBIERR &, BERRADOEBET /R IV LBRENEMMTHZ I EEHRWT
G2 -1 -2ICEFTIEOEFERLE,
GHEFI2—7—1—2 : mRNA—RTFFRFAZATLLADFOTILEY Y
vFPyt4 (FF—01~04))

1XTBS, 2mg/ mL BSA (Ilnvitrogen). 2mM
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[0580]

[0581]

[0582]

DTTASGNY 77 —IC, AEF2-7—-1-1THRAELLT1XATLA
DFNO. 2uM, EWIVNRNIENKRS 1 &RBEDICHEMLTAE4CTI
BEEgELL, TOR. ANLTFMNFEYYO—FT4 VTS E—XEERESE
LT1O02E4 CTEHRERML. By V0B ZEENL L, TD#EO.
O8MMELBZEDICEXFVEMAILICT O 4 CTERENRA L 72,
EHY o /N 7 EIXEREI 1 OGN 1 -3 RV -5 THRELLYVNNIE
AW, TERORTRYT 2FKHEZLER L,

[&51]

£t BV

1 0.4 UM bio~-Avi-TEV-FLAG-FKBP-FRB-His

0.4 pM bio-Avi-TEV-FLAG-FKBP-FRB-His ££0 4 M FKBP-FLAG-Sor-His

ZHETREAFMEINALZT2a—Ya VIV NRIEORDEET ZHET
HY., FHE2EAFUEINT2—2avhIVNRIBEEEAFUIEIN
TWARWFKBPARETZERETH S,

By R IEEEEILLERANL N T7EYYO—F 1 VTSR E—X
IRy NTEDTLEFEERWE, ChEWash buffer (1X
TBS, 2mM DTT, 0. 1% Tween20 (Sigma Ald
rich), 500mM 7I¥=v) THEES%. TEVIOF7—F
SR ERBE LIS TEV AT 7—EICLYREBL, EHNY Y/
BERUVEZNICHEEST 2R TF N-—BBREEEDAEET 57,

BEFEMATEVRAERELT, 1XTEV buffer, TmM DT
T. 0. 1UuL AcTEVZOF7—t (+4—F71v>¥v—HM1T
VF474v % #12575015) &, HERORMNLFRTEIY
d—F74 VJRHSKE-—XICRMULREI 1, RIGE., £BEZEILTqP
CREEHELE, aPCROTSAT—IlIk, BHRDSS514<v— (Fw—p
rimerRURv—primer) ZEALL, g PCRORMBEIE, 1
XEx tag buffer, 0. 2mM dNTP, O. 5uM Fw
—primer. O. 5uM Rv—primer, 50000f&FR S
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[0583]

[0584]

[0585]

[0586]

[0587]

[0588]

YBR Green | (Lonza, #50513), 0. 025U/ u
L Ex Taq polymerase (TAKARA) #R&L. 95
CTT29mM#E%, 95CT10#M, 57C20#, 72C30RDYA1 7%
404N YR LI, COR BHYVIRIEERETDRIOET 1R
TLVADFHEEABCaPCREITo /=,
SA4T7Z)OENEEZRBEL DIRERE5I< HIC. ERBRHIT OREH 4
—3THHABLEMRNA-E2—0O7A Y VERKAFREVEGEEL TRE LY
vIINE, TE+8 ulL, TE+6 uL, TE+4 ' ul, IKHRBLD
ICHRL. BROFHED g P CRICNIT -,

BHWS RN IBEEDREICLYEININAEART A AT LA DTORBES
BRYVRIBERETIAICEELTWERT A AT LM A FOREEE
(4>7y bDfE) TEZZ & TOINEAEE L,

EUNE (%) =EIRIhiZBE (978 /17y NOREE (5F
H) X100
FF-01~040&T 4 A7 LAQFOERERY, FHE1DOEIINEKE
FH21CHFBEINEKRTRL TRDELEEZEFNETNRS 2I1ICF & DT,

[5&R52]
NIFE | RALOEIE (%) (1) | SOC0ENRE (%) (2) | BRSO : (11/(2)
FF-01 8.52E+00 B.86E+40 1.8
FF-D2 3308400 2.56E+00 1.3
FE-Q3 1.194E401 1.22E+{1 0.9
FF-<04 B.97E+DD LOZE+D1L 1.0

ZORR, FKBPRUFRBERICEAHREMRTEZ4EHEDORTF
F(FF-01~04) I3¥EFFUIEFKBPIEEZLTEHEZDEUINED
ZIFEKRTH 1. SHELMETLAWCENRELNER >, TNIL4FE
FHORTFRY, EEXAFUVIEFKBPELLLT 72—V a v o /R0 E(IC
XL TBENICKEELTWSLOTHZEEZLND, —A. FKBPRW
FRBEHIZEAFEERTEAWN, FKBPICIHFEAETEZRTF RO
mEIE. FEAFUIEFKBPAEET R &ICLY, EFF bk
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[0589]

[0590]

[0591]

1—TavIVRIBILEENBFKBPEIFTRL, YUKFEEAFUILF
KBPICHRAERER/AETIIETTHDH., TOLOIMENMET T2 &
NFEINDG, B T2—VavyrvROBERWTIRAZ VT 52ERT 2K
IC. FEAFUBEYURIEEREIEZ & T, BREROENS T
EEERETMRT Z2RTF RELIYBRNICBBEIE I O ARETH D
EDFEIND,
<FfF2—-7—-2:20074)VARTAILYZa—") U EZHY VN
VEETBRTF NTOREE>

EAFobxnt=72—Sa vy R8I/ LTEFF I TWA
WEBEY U RIVEAREIRRETEL IV a Vv ERBT 22 & T, B
EHEEERETRRT 2RTF RELYRBRNICTNLIY DV TEZHEL %
A L 7ee BAEBICIE. FHEF T —2IC& > TR LN IOT7 14 ) VA,
AN Za—Y v EZEBEAREMRTBRTFRK (CC-01, CC-0
2, CC—03, CC—04) ODmRNAFTARFLABFOTIEY v
K, FEAF VBRI VR VEDERICE > THERT 2 &ICL YKKREE
L7,
(FAEFI2—7—2—1 : mRNA-—RTFRFAAFLADTFOREE (C
C—01~04))

WO02013/7100132ICRBEHEDHEICELT, AEF2-2-2T
BELEZMRNADI KWL YH—ENLTE2—OTA YV EERL
oo BB, Ea—O9A42 ) vh—ELTUIRIROD a x PM—2 7 ZFW
oo TNEEIERL, WO2017 /71507 32ILRBEDHEICELTEL
RIS, BRMRIGERUOHEEEZTI ZEICEYMRNA-—RTFFROTFT 1 RS
LADFERE LI, T, BRRISICERTZ27I /72t RNAK
UBRRIE. BRRPOEBT IRV LBENAOCMMTHD I EEBRWVT
G2 -1 -2ICEFTIEOEFERLE,

(FI@FI2 —7—2—2 : mRNA—RTFRFARASLADFOTNEYD
v7yvt4 (CC—01~04))



WO 2024/214825 248 PCT/JP2024/014861

[0592]

[0593]

[0594]

1XTBS, 2mg,/mL BSA (Invitrogen)., 2mM

DTT. 5mM CaC |, 2801\ y77—Il, ARFI2-7-2-1TH
BLETARATLADFHO. 2uM, Calmodul in (BE74L
LFISEHEEE) A2 uM, BERNS VRIENRE 3 ERBLIITHRMLTETC
TI1FEBRELL, TO®R, ANV T MNTEYYOI—FT1 VTS E—XE
BELTIONEA4 CTEHEEML. BHSY VN IEZEEL L, D&
0. 08mMMERBELDICEAFUZMAILICT ONE4 CTEREIRFAL
Teo BHIS VINBIXEERGI OFARFI2 -3 RV 2 -5 THRE LY VN
VEZAW. TEORTRT 2H{K EGZHR L,

[53]

Sk s

0.4 uM His-CnB-CnA-CyA-FLAG-TEV-Avi-bio

P}

1.4 M His-CnB-CnA-OyA-FLAG-TEV-Avi-bin 8L 4 uM CyA-FLAG-Sar-His

FETREFFMEINAET2a—2a3 VI VRN IEOIDEET BHET
HY., FE2BEFTFUEINAET2a—TavdIVNRIBEEFFUIEIN
TWRWSIO74 )V VADRRETIRETH S,

B VYN IEEEELLEAN VTN ZEY Y O—FT 1 VTS E—X
X%y NTEDTLEEZRWEZ, ChEWash buffer (1X
TBS, 2mM DTT, 0. 1% Tween20 (Sigma Ald
rich), 500mM 7IF=v) THOMKSEE. TEVOF7—t
A EREB LTI A TEV O 7—EICLYRE L, EHMY VN
BERUZNICHEET 2RTF N—RBEEEOBEE1T o7,

BEHEMARTEVEAHKRELT, TXTEV buffer, TmM DT
T. 0. 11U/ uL AcTEVFOF7—t (F—F71viv—HAI
VF4 T4y %, #12575015) &, HEEBEORAMNLTRTEYY
I—FT 1 7R E—XICRMUREI A, RIGE., EE#EIRLTqP
CREEMELE. aPCRODTSM4<—IlIE, RO FS14<v— (Fw—p
rimerRURv—primer) ZFHALL, g PCRORBKIE. 1
XEx tag buffer, 0. 2mM dNTP, O. 5uM Fw
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[0595]

[0596]

[0597]

[0598]

[0599]

[0600]

—primer, 0. 5uM Rv—primer, 50000fE%F]R S
YBR Green | (Lonza, #50513), 0. 025U/ u
L Ex Taq polymerase (TAKARA) #R&L. 95
TT29HMER%, 95C10#, 57C208, 72C30RDHA1 VL%
40U AU NL#gYIRLI, COBE BRI VIRIBERETZEIDET 1 X
TLADFHEHRICQPCREITS I,

473 ORINKEZBES Z2RER A5 < F2HIC. RRAI1 DFAEEF4
—3THRBELAMRNA-E21—Ov1 > YEfkEHEE L CREL Y
vTINE, TE+8,/ ubL, TE+6 ulL, 1TE+4  unl, IKHZLD
ICHRL. BROFHED g P CRICMNIT T,

B VR VEEDRBICLYERINEZRT A AT LA D FORBES
EBHSYVRIVBEERATIRICFEL TWERT A AT LA D FORKEE
(4> Fy hOfE) TEIZZETONERAESR L,

BNE (%) =EIRINhKBE (2FH) 1Ty NOBEE (2F
#) X100

CC—01~04D&T A AT LA DFOLOUNERY, &HF1OEINEE
FHE2ICBIFPONETHRL TROLLEERS 4ICFT DT,

[#&54]
RFFE | RFLOTHUR (%) (1) | SEF20EHUE (%) (2) | SRR (1)/(2)
CC~01 2.29E~01 8.04E~31 1.2
CC-02 5.27E+00 4, 21E+0G 1.3
CC-03 210E8+00 2.04E+00 1.0
Co-na 3226400 1.436+00 2.2

FTOFER, 70714 ) VARVANY Z2—Y) YV EHIEERERKT
XRA4BEDRTFRK (CC-01~04) RFEEAFUE2O74) Y
ARXEFEELTHEDEPRERDE/LITHEARATH 2. 2FLMET LAV &N
BohER>T, THIZABERORTF RN, FFEAF VL2074 ) Y
AL T72a—VavdUyRIBICH L TBENICEE L TWELOTH
2&EZ2H6N03, —A. Y7074V VARVALY =2V EHRHICES
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[0601]

[0602]

[0603]

[0604]

FEEBBRTERWS, Y7074 VAILRRBATEZRTF ROBEIZ.
FEFF UL IOT74 )V VARERET DI &ICEY. EFFobIniT
1—TavIVNRIBEILEEND /07 1) VAR TR, IS
Foe o074 ) VAICHRASERERET 2IET THZ/H. TOEIRND
EMETT B ENTFEING, BCT7a—YavsyvRoBEERVWT/AS
VIERBETBERIC. FEFTFUMBRIVNRNVEERHEIRZ LT, &
HEHOENDTEBERETEKTZ2RTFRE LY BIRNICBEIE S
ENTRETH D ENFREIND,

A@EFI2 -7 -1 RU2—-7T-208RLY. BHT7 2123 vy
B (EMREDT) KL TEEAF U EBERS VRN VEEREI G /IRE
TNRZVT%ITHITET, SREBEROENY VIRV BEEDBEEKRETK
TERTF N (BHST) 25473 VHRICEET2ZOMORTF RN (I
WOF) ORILISICHERCISITRETH DI ENFEIND,
[RE&HIS : AL N TFEYYO—FT 1 VTS E—X ETEE LEHK
FEEOEMY VIR BE /IR TICAWSFROMEMREE]

BREEOY VRV BEEERETRT 2 TF NOBSHEALIES
BERICBVWT. SZEREEOENSY VR IEE T2 —Tav IV RIED
FERUNDFETIHEEITEZ I EICEI > THERAKOURIBLNINEL %
MREE L 72,

BEFEMICIE. EFF L 2BEOENSY VNI EERA ML TR TEY
VIA—T4 VITHMKE—XICEELT S 2ET, ANV RNTEYYO-F
1 VITHR[IE—ZX ETEENS VRV BRI ELBEIC. AEEENS
VYINVBEEDEERETRT B2RTF ROEINEALRIBONZH %R
BEL 72,

(FEmFI3 : AL MFPEYYa—F 1 v JBSE—X LICEARE LEN
5 2 INY B % N AREE)
<FEFI3—1: AL FMNFEYYI—F 1 v TR E—XLICEE L
FKBPXUWFRB%ZZENE LTHWREE>
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BEY VR EELTFKBPRUFRB, Ihd 2BEDENSY V/8Y
BHE=BEEWREERTE2RTFRELTEXBI 1 TERLEZFF-01,
FF-02, FF-03, FF-04%2BRL. UHEZERXTFROMRNA
TARATVADFORPRKEZRNELL, MRNA—RTFROF1 AT LA
DFORABIIARF 2 — 1 — 2 EEABEDHFETIT 2.

[0605] 1XTBS, 2mg/mL BSA (Invitrogen)., 2mM
DTTA#ESUNy 77—, REF2 -1 -2TRELLETA A TLIDF
NO. SuM, EMSUNIEE LTHREMT — 1 THABELEZEFKBP—F
LAG—TEV—-Avi—biokUHE&EM1 —2THREL/FRB-FL
AG—TEV—-Avi—-bio%Fh®h0. 4uMERZELIITHEMLT
ACTIEEHELL, CORMRIZST WL EARBZEDIICHAM L, 0D
%, BIES2RBOENY VR VEN—BICHSWGERE LR E RS2 & D,
AMNVTNTEYSYO—FT4 VTS E—XEREL T 044 CTEA
BRML, By U\ VBZEELLLE, EDHEO0. 08mMERZLDICE
FFUEMZILICT ONEA4CTEHERM UL, b, AERTRA ML
Jh7EYYOA-F1 VTR E—XELTDynabeads M—27
O Streptavidin (—FE74vy>v—, https:, / /w
ww, veritastk. co. jp/products,/PGN—DB
0115, html) #3ulLBuVr,

CZCC,. Dynabeads M—270 Streptavidin®
E—ZXHRIE2., 8umTHdI &ML, TOXRATBE1EHLZY 2. 46
X10-"m2CHDEtEEHRSE, /. Dynabeads M—270
Streptavidin®DEEIXZ1Omg, / mL (6X108~7X108
E—=X/mL) THBIEHNH, AERICBWTEAIhAE—-XIZ1. 8
OX106~2, 10X 1O0EATHDEEELMD, H>T. AERICBWT
FRINEE—XDERE™EIE4. 43X10-5m2~5, 17X10-5m
2THDIEIEE D,

T, AERICBWTERINA, ARG -1 THELILFKBP-F
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[0606]

[0607]

[0608]

[0609]

[0610]

LAG—TEV—Avi—biokURAEF1 -—2TRAELILZFRB-—FL
AG—TEV—-Avi—bio@DEREZNhENh2pmo | THY, ThED
SEOFHIE2. 41 X102 THBIEHEERD,
BELY, RERICHWTIE, RIECE—XDFE 1 m2HiY, 4. 66X
10'6~5, 43X 10" DEMNDFIEEINTWVWSIEEE LS,
BRI 2 OFTHEBI2 — 1 ERABRDOFET TN VY LIETA AT LA9F
ZEUX, a PCRICTEE%ZT\VW., ENEZEE L,
AFERICTESNAEINE S EERFI 2 DFMFI2 — 1 TEONAERRMEIC
BITBEUNEZLER L, TERORICFEED .
ZENVRZT72—Yav s URVEERWEBETHY., Ak 2 EHEDEN
SURIENERLEIRETH D, £H21F. FKBPEFRBAFELT
WEBRBTEHZDPAMN T RFPEY YI—F 4 VS E—X LICEES
NTWBDIFKBPOATHY., AMNLTMNFEYYI—F1 VRS YE
—ZXTCTNEIYIVEINBIVIRVBEFKBP ERZEUETHD, X3 T
HEtFKBPEFRBABFEELTWRH, ANV NFPEYYO—FT 14 VT
SE—XELIKEEINTWBDIRFRBOATHY., AL T RFEY YO
—TAVIBMRE—ZATTIINI IV INE I VIRV EEFRBERDENET
Hb, FM2RVIICEWVWT, FIEK2BROENS VRV EIFEREL TV
W Z4IEFKBPRUFRBHEICEXFVIEINTEY, AL TFHRT
EYYvI—FT14 Vv IHRKE-—XLT2EBEOY VN VEMAELTWD &H#
HMEINDIEHETHD,
[5%55]

i 114 P SR T ERFLAGERRNERBVMR 11884
* 4 bt FEROFLAGTEV-RW R W O 4 PRAOFLAG-Sor-1is LO2B12
3 2.4 M FRE-FLAGTEVS-200 SRFE4 1 PHRR-FLR A TVEGA
3 2.4 g FRE-FLARTEV-Au- 200 SR 5.4 1N FURRFLART RN Rl RS ~
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[0611]

[0612]

[0613]

[0614]

[5%56]
NI SN F R 02
AfH N {3
L N4 oM bR TEV-FIAQ-FERR-FRA-HR LFRRLNG
2 f} 4 m"‘ ?k6$* SU’N-
3
k3 -

[&57]
L < v F a8
B 1S
i QIEHI0 8.6
2 2 BJE04 23337
3 708808 3933
& SATEHRY
[#58]
S & PO O & &
e AsheraeN SRR %G
RS S TRV-FLAG PR I IES0R
3 3,4 pt FRBF-FLAGTEY &&’t"‘t\}\\, ic»»&@& &
3 A S&?A FRAB-FLAG-TEW-Avi-bin & 3% 45803
3 Q4 oM SREELATR- A Bk AEQ g §M§-i" PR JAANR S0 -

KRE5~58DERIY. ThL4BHEORTSFRK (FF-01~04)
IKBWTRAMLVTRTPEY Y O—F 4 VITHIE—XEN L T 2B DEHN
AN IEMNEZELTWR EHAINDEE4ICHITZEINERLS, 2BEOD
BHY R EZNTREBICHRIMLAZZE 2 RV 3 OEINEKRE L& L TS
BRKEEB00BULEBVWC ENBPELMNEAR ST, Foo TDEYNERIET 2
—TavyIVNIEICLY 2BEOENY VNV EERRIELEHT1ICS
TRENKRERAETHD I ENPELMNER, DT EEF RANLTNT
EYyd—714 VTR E—XLT2EBOENY VR VEMEZELTWS
EHRAINDREBETEIEICEI>TENERMICFKBP, FRBE=ESE
BREHHRT D2RTFRETINI IV TERILEZBSREBRTEZIEDTHS

o]

<FHfEBI3—2 : AL FNTEDYI—FT 1 VTS E—XLICEAE L



WO 2024/214825 254 PCT/JP2024/014861

[0615]

[0616]

[0617]

o074V VARCANLY Za2a—) VEZENE L THWEREE>

BHSNRIBEE LT a4 ) VARV ALY Z2 - V%, Thb
CTEBDIENY VNV EE=ZFBHEERETR T DRTFRELTERBIT T
A L7=CC—01, CC—02, CC—03, CC—04%BIRL. Y4
BRTFROMRNAFTA T LA D FOENEEZRAE L, MRNA-R
TFROTAZFT LA D FORBIIARBI2 —2 -1 EEKRDOAFETITo

1XTBS, 2mg,/mL BSA (Ilnvitrogen)., 2mM
DTT. 5mM CaCl ,280C/1\y 77—, A2 -2 -2 THEL
TARTLA9FN0. 3uM, B VR IEE L THREF 2 -1 TH
BL/CYyA—FLAG—TEV—Avi—bioRUALRG2—2THEN
L7ZCnB—CnA—FLAG-TEV—Avi—bios®h*h0. 4
uM, Calmodul in (BE7M4ILMAEME) HF2uMERD LD
ICHRMULTACTTIBEHE L, CORIGRIGEIS uL &A2 LD ICHAR
L7z. TD1%. RIEC2FEEOENY VN IENN—WICEWTHEE L ZIREE
B3ED. ANV RNTEDYO—FT 1 Vv THSE—XERAELTT O9H
4ACTEERML. BRIV RVEEZEEL L, TD%O0. 08mMER
2EOICEAFUVEMAEILICT OB 4 CTEHRERM L, B8, AER
TIERAMVTMNPEYYO—FT 1 VTS E—XE L TDynabeads

M—270 Streptavidin (4—F7414v>+v—) 23 ulL
W=,

ZIZT. AERICBITZHIEE—XORE 1 m2HLYICEEIN TV SE
o FEIE. FHERIS — 1 SEROEEICLY., 4. 66X 10'8~5, 4
3X1018&kR%,

BRI 2 OFTHEBI2 — 2 EABRDFET TNV LEETA AT LA 9T
ZEUX, a PCRICTEE%ZT\VW, ENEZEE L,

AFRICTELNAEIUNER & RERFI 2 OFLMFI 2 — 2 THLONIBERHEFIC
BITBEUNEZLER L, TERORICFE ED .
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[0618]

[0619]

[0620]

[0621]

FHETRT72—2avyUvRVEERVWEISEETHY. RIS 2EERDEN
YUNRIEMERLCRETH D, £MH21F. /0714 VAEHLYZ
A=) UHBEELTWREETEHZD. AL NTFEYYO—F1V Y
BMERE—XLICEEINTWROIE> 70714 ) VYADHTHY., AL T
NPEYYD—F 1 VTR E—XTTIINI O ENBY R EES /0
T4V VAERDEHRTHD, FE3ITHII7O0714 YV VAEAILY Za—
DUBBFEELTWEH, ANV RFEYYO—FT 4 VTS E—XLICE
EINTWBDREANYZa—)vOHTHY, AMNLTMNTFTEYYO—F
1 VITBMRE—ZATTINIT O INBI VR IVEEAN Y Za—) v ERD
FHETHD, FE2RVIICBEWVWT, R 2EROENSY VNV EIEEL
TWaRW, 427074 VARTALY Za—) VHICEFF UL
INTHY, ANLTMNTPEYYOA—FT 1 VTS E—XLT2EEDY
WNOBEMEELTWB EHRIN DI ZHTH S,

[5R59]
AN A S R
L A b M el Ct‘<\ \W«F AGTEY-Ruibin 108808
2 ) & £ Qo -Qrde FLAG Sortis FROS S 1.5
3 WD pMgy >Sm N ~§~w<’$v?*\’*ﬁv S0 S 8 WM OA-BLAG S 28603 ®3
§ L4 M CpReFLal-TRGR-Dio RIS 10 EnBaOrt-RAGT Rty S.338-01 -

[3k60]

FLARTE -‘»ﬁ 5;@ A\u ¢ ;m O RFLAGBarv
NS 4 P TR B AR TS B
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ST S S G IR § S
Sdhaanily
it RN RNE (| S
13 oM EeUaR-URS-DA-TLAG TR Ai-hin 12300
304 M CRRePLAG TR0 AR 5.4 1 CRB-Oas RLAS-Suriis LISE-R3
30 uM OB CRAFLAE TRV NS T 9N OVARAG-SurHis 128803
A N ORRLRGATEY R ST O M CaBCade FLATEV-Rul- B R ASEG

[0622] [F*62]

LT NI SR HE
R BN (3}
§ 183600
2 Lo
3 LoD
3T P CpAFLAS TEV-RVBD B B 4 DR CASLAGTEVAVIAES | 1428480 .

[0623] K5I ~6G20MDERLY. ThO4BEDODRTFRK (CC-01~04)
ICBWTANLZNTPES Y O—F 1V THSE—XEN L T 2EEDEN

SURIEMEELTWS EHRISIN D RELICH T DEINED,

2D

B N I ZZNEFNEBICHRMLAZEG 2 R3S OEINEKRE &R L T
B EHIB/BULETSWI ENBELMNER >, . TOOUNEKRIET 2 —
TavHIVRIEILIY 2TBBEOENS VRV EEERIEALFGT1ILBT
ZONKREFETHDENHELMNEA >z, IO &R, AMNVTMNTE
VAT AVIHBRE—XLT2EDENY VRV EEERIES &
ICE>THEMRNICS 7074 Y VARV ANLY Za2—) Vv E=FEBERE
MRTBRTFRETINI IV TEDIEEBLTETIEDTH D,
[0624] <FEHEBFI3 —3 : AL FRFEYYOA—FT 1 VIR E—XLEICEE L
FKBPRUAINYZa—Y) VEENE L THWRII>
By R BEELTFKBPRUAILY Za—)VE, Thb28HED
By VR EEZBRERETRTD2RTF RE LTERBIT TERLE
CF—01, CF—02%BRL. BEBERTFROMRNAT A RTL A
SAFOERKERE Lz MRNA—RTFROFT 4 27 LA HFOREEL
AEB2 -3 -1 EAKDBEZETIT> .
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[0625]

[0626]

[0627]

[0628]

[0629]

1XTBS., 2mg/mL BSA (Ilnvitrogen). 2mM
DTT. 5mM CaCl ,z280CN "y 77—IC, AEF1 -1 THRELLF
KBP—FLAG-—TEV—Avi—bioRUFAEM2—-2THRELLC
NnB—CnA—FLAG—-TEV—Avi—-bio&sZh®ThO0. 4uM&
EDICRBEDICHEML. AMNVTFMNTFEY Y O—FT 4 VTS E—X &R
ALT1 094 CTERERML. AU 2 EEDENS VXV EN—EBICH
WOEE LREBERZ LD, BNY VY RVEEEREL L, TORBRKIE
SO uLERBEDICHARLE, DK, 0. EmMERBELDICEFFV
HEMA. IHICT0BA4CTHERM UL, b, ARERTIEHAMNL T K
T vaA—F4a VIR E—X&LTCDynabeads M—270
Streptavidin (W—F74v>vy—) 23 uLAWVE,

IIZT, ARRICHBIZPHRE—XORA 1 m2HLYICEAEINTVWSE
o FEIE, FHERIS — 1 ERAZRDEEICLY, 4. 66X10'6~5, 4
3X1016&423,

By R IBEEERLEAN TN PEY Y O—F 1 VRIS E—X
EXTRY NTEROTLEEEZRE, —EWash buffer (1XTB
S, 2mM DTT, 0. 1% Tween20 (Sigma Aldri
ch), 500mM 7l¥=v) THEER. mRNA-RTFROT1 R
FLADFMNO. 2—0. 3uM, Calmodul in (Bx74 L
HAEE) A2 uMERZEDICMATACTIREEREIRA L 72,

EERGI 2 DFEEBI2 — 3 ERAKDBEETTINI DY LT 4 AT LADT
ZOUX, g PCRICTEEAT\V., ONEEEH LT,

AFERICTEONOYNER & RERFI 2 DFHEAGI 2 — 3 THEOLONBEMEFIC
BITBENEREZLEE L, TERORICEED,

FETRT72—2avyvnRIEERVWEEETHY. RIS 2EHRDEN
SRV EMNEELCRETH D, £H21E. FKBPEAILYZa—) Y
DEELTWBRERETEHZN, AL FMNTEYYI—FT 1 v THEE—
ZEICEEINTWADIEFKBPOATHY., AL FRFPEYYyO—F
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[0630]

[0631]

[0632]

IV ITHMRE—ZXTTNIIVEINDIVNIBEEFKBP ERZEGTH
%, ZMHEI3THFKBPEALYZaA—YUDBEELTWEHN, AL T A
TEYYA—F 4 VMR E—Z LICEEINTVWADIAILY Za—1) Y
DHFTHY., ANLTNFEDYDA—FT 4 VY THRE—XTTILI IV Eh
BYVIRVEBANYZa— ) VERDEHRTH D, FHE2RVTIICBEWVT
. BUEC 2 FEERODEM S VRV EILEE L TWAWL, £E4IEFKBPRUA
WoZa—) UHIZEFAFEINTHY, AL T NTEYYO—F1 Vv
THIIE—XLT2BEOY VN IEMEREL TWR EHRAINEIERETH
%,

[£%63]

MR CF - 01

ESt FRPSION

{ N

SRV AL ]

AR L OF -

P

RS

g4

82,4 a8

BRIV RS 1

G, 3 3TN0

K63~64DBERLY., Tho2BEORTFK (CF-01, 02)
IKBWTZARLVTMNTEY Y O—FT 4 VTR E—X%N LT 2 EEDEM
HUREMNEELTWD EHRINDZRE4ICET ZEINKRS. 2TBED
BHY NRZZNTREBICHRMLAZE 2 RU3OEINEKRE L& L TS
B EHT30FBULEBVWCENELMNE Ao, Foo ZTDOENEIET 2
—TavIVRIEICELY 2TEBEDENSY VRV BRI ELEHTILS
FREINKRERAETHD I ENPELAER>, DT & ANLTRNT
EYya—F 1V HMEE—X L T2RBBOENSY VNV EAIEIEE T
EWXE>TEMERNICFKBPRU AN Za— ) VE=ZBEERETHRT
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[0633]

[0634]

[0635]

[0636]

[0637]

BRIFRETINIIVTEDIEEBITBTDEDTH D,

FHEF S ICL YBRINDERBISOERIE, 72 —YavIdIvnNIE%
AWERZV ITROLNERBOMRYS. B—OXA ML T NTEYYO—F
1V THSE—X (EiEEF) LICEELAENS YRV EERW/I A=Y
TTHEERINDEERLTWS,

HEDEBMICHRINDIIEEZERMLAGWA, TOLHIMRIT EMNTREE A
20Dl BEEHOENSY VY NRIEEA NI NTEY Y O—F 1 Y THR
E—X (BE#EE) IKBEELT & T, —ZICE VW TCYUERIERDEN
SUNRVERTNERE L. SEERBREOENS VIRVEERTF ROESE
ENLYBREERDHTHDEEZILND,

KRB 2 RUERY 3 DFERIZ. BREHOENS vV BEDEEKE
FERTERTFREAFFf inityllddtELIYavIitk>TEETS
BRIC, HEREREEOY VNN VELEREI T2 EMBOTHRNTHS
EETRTEDTH DS,

MA T, EEHI2 RUERSI3 DRERIE. EREROENY VIRIEED
BEREHR LBEIRTFRTHLZEMNDTFERV ) -V JT2EMICS
WT, SBZERBROY VRN VELERIELZGTOTIVI I VMR ¢
BOBETARAT VA DFORNKRELEBEE T I EIMBHTERTHD &
EPTRTEDTH D,

[RBRBI4 : TARTLADFEENY VR VEOEREE /=Y JICAW
% FEDMNRIRIL]

BREREOY VNV EEBEREMRT 2R TF FORGYEREZA LI E
ZENICBEWT, HEREEHRTZ2ERELTMRNA-FTART LA SF
EBHSYVNRVEICEB L., INLAEEBRIEZIRICDWTHRILL .

BEMICE. Tris—Ni—-NTAERYVEXFI VST (LUTF, Hi
s tag&dbwd, ) OEEEREZFABL. MmRNA-FTA RS LAHF
EEFFUIEINTWAW—DDENSY VBN ER L -EREETERT
22&IC&Y, BEMRNA-—FTA AT LA PFEEZ—DDOENSY IRy
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BAABEIELREBE L. HZ—D20ENSY VR IVERTZEFRUAD—DD
Y VIR EDBRERETERT 2RTF ROBIERLN LR T 2HEN 51
EL7ee Tris—Ni—NTAERYVERFIUVS TOBBMERK,1E0.
1—40nMEBETHZ I EMNHFEINTWS, (J. Am. Chem. S
oc., 20054, 127, pp. 10205—10215)
[0638] (FAZMBI4 : Ni —NTA%ABIZWEESS(4 T — D)
<&HfHl4—1:DBCO—PEG (4) —NTADERK>
BRLIALEMOBIREBEEIUTORESDELSY TH 3,



WO 2024/214825

[0639]

[5%65]
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B

/¥

35

NTA

ER=F- {11 {8 PRI |
~d, §-ERUAR ~ 4~ [ R MRS
VEAFHITE/ I~ ARER TR
A=t 408, VI FRIFLRaFIF |
Gt g =2~ (ERBARELAF |
HYPRAI-E-d SR 2 2. 2
~RITRS DR

(28w B (Tt [ {3 (2 {212 |
~ 2~ (e~ (E~PHRYLEOIO. &, |
0,04, §IAEEFE- 1121 4,8, 81
NI S TNt AR B B P R R ‘
B SUARY LRI FRATIEUT |
Bt & S o £ RIS E R SR Fe PR Ry
‘;* a\,@%’g,{&} i 38‘%\\43} e
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[0640] NTA (STO1) O&RK
[1k70]

«* §“§ !\\‘ S
o Lo HO
HO o

JEsFEFSC@k (J. Am. Chem. Soc., 20064,

128%, 7

=, Pp. 2365—2372) IIEBEDHEICKE> TERKL &,

LCMS (ESI) m/ /z=1049., 9 (M+H) +

RiEFEE: 0. 269 (OHERHESQD FAOS5)
[0641]] DBCO—-PEG (4) -NTA (STO02) O&HK
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L1711

QVCQFTRAWNTS

=XFHEST. DBCO—PEG (4) —COOH (5. 8mg, 0. 0O
Tmmol) BRUUHATU (34. 9mg, 0. O3mmo I, 1. 1leq
) #ADMF (50ulL) ICAfEL/DSE. DIEPA (3. 8ulL, 0. O
2mmo |, 2. Oeq) ZMAEERTIONHEH LA, ETIANTA (3
Emg. 3. Oeq) RUDIEPA (22, 8ulL, 0. 12mmo |,
6. Oeq) ZAMIE/LDMFER (100ul) ZMAERTISICS
OniEr L7,

RvEREERE. ¥ AT sOv N TZ57 14— (0. 1 %FEKE
w0, 1 %FB7ERZMYIL) ICTHESL., XE (LAY (DBCO—-P
EG (4) —NTA, 6. Tmg., 42%) =87,

LCMS (ESI1) m/z=1612. 3 (M+H) +
REFRME: 0. 5679 (9% H#SQD FAOS5)
[0642] <FAHHFI4—1 :Tris—Ni—NTANMMFERESS(4 v —DREE>

0. 7TmM®D5’ AICTY REEZBTIHEETSA4v— (J7AT v Y
#HICTER) &3. 3mMODBCO—-PEG (4) —NTA%3. 3mM
OFEEF M) D LKBREEL 6 7T%DODMS OBEBHTI 7T2 4K
WX, RIGERELIY /—IVEBTHEREL, Tris—NTAMNS XK
IKEBEMINAHEGRE SSAv—2R/B L, ARLAET r i s —NTA¥ER
BE7S547%— (BEIOuM) &BIE=Zy7ILKEBKR (KRE100mM
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[0643]

[0644]

[0645]

[0646]

[0647]

) ERELTIHEZEERICTREI L, RIGRETS / —IVERICTHESR
L Tris—Ni—-NTANMMBEZEETS1v—%RRL 1.

5’ fICTY NEZBTZHET S5 4 v —DIEERS (BFES3 1)
[1672]

8 o
By e e e e e T R P T T T T TGO GETHC OGS THUCEBT UGG

(FHEBI4 : T« 2T LA 9F EENY VR EOEREE% BV HREL)
<fHfifl4 —1 : T4 R LA DF-—FKBPERBEXIEITA AT LAHT
— F R BEHEEEZBVWREI>

By VIR EE LTFKBPRUFRB, 2hd 2EEDENS V%)
BE=ZEEAREURTH2RTFRELT, ARHI1 TERLAEZFF—-05
, FF—06. FF-07%&RL. BZHEXTFRKOMRNA-FT1 27
LA 93 FOERELRE L.
(FA%BI4—1—1 : mRNADEK (FF-05~07) )

BRDNA ((D—9) ~(D—11)) 5, T7 RNA poly
merase&ZfAWEin vitroEERIKICEYMRNA ( ((mR—
9) ~ (mR—11)) #4ML. RNAClean XP (BECKMA
N COULTER%#t) XiZFRNeasy MinElute Clean
up Kit (QI AGEN) ICkYUEBELT,

#HRDNA (D—9) OEEAS (BE7NES32) (DNAEF: FF—
05)
GGCGTAATACGACTCACTATAGGGTTAACTTTAA
TAAGGAGATATAAATATGGTTTGCTCTTCTAGGT
CTCTGAACCGGTAGCCGACCGGCACCGGCACCGG
CAAAAAAA

BHIDNA (D—10) DEEES (BHNES33) (DNARH : FF
—086)
GGCGTAATACGACTCACTATAGGGTTAACTTTAA
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[0648]

[0649]

[0650]

[0651]

[0652]

TAAGGAGATATAAATATGACTCTGAACGAGTGCG
GTCATTGCCATTAGCCGACCGGCACCGGCACCGG
CAAAAAAA

BEDNA (D—11) DEEmRY (BHNES34) (DNAEZS : FF
-07)
GGCGTAATACGACTCACTATAGGGTTAACTTTAA
TAAGGAGATATAAATATGCAGTTGGAGTGGTTTG
TTTGGCCGACTTAGCCGACCGGCACCGGCACCGG
CAAAAAAA

mRNA (mR—9) OEERT (FB5HFES35) (RNAES : FF—
05)
GGGUUAACUUUAAUAAGGAGAUAUAAAUAUGGUU
UGCUCUUCUAGGUCUCUGAACCGGUAGCCGACCG
GCACCGGCACCGGCAAAAAAA

mRNA (mR—10) OIEEERS (E5ES36) (RNAHBI : FF
—086)
GGGUUAACUUUAAUAAGGAGAUAUAAAUAUGACU
CUGAACGAGUGCGGUCAUUGCCAUUAGCCGACCG
GCACCGGCACCGGCAAAAAAA

mRNA (mR—11) OEEES (E5ES37) (RNAEBI : FF
—-07)
GGGUUAACUUUAAUAAGGAGAUAUAAAUAUGCAG
UUGGAGUGGUUUGUUUGGCCGACUUAGCCGACCG
GCACCGGCACCGGCAAAAAAA

GAEBI4A —1 -2 : mRNA—RTFFRFARAFLAPFORH (FF—
05~07))
WO02013 /1001 32ICRHBOFEICELT, FARHI4-1-17T

BRELEMRNAMDI KiFICYvyhA—aNLTEa—OTA Vv AaERL
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[0653]

[0654]

[0655]

feo BB, Ea—OTA2 VYU A—& LTREAIEDaxPM—27 ZFHW
fco TNEEIERL,. WO2017 /1507 32(ILRBEDOHEICELTEL
it BRAERGEERUOHEEZTOCEICEIYMRNA—RTFROT1 RS
LA FZRE L, BRICHDELBRRRVCT I/ 7Lt RNARGRE
ERBI2DAHFI2—1 -2 @EHROEOEMFERL -,

L, BEERIBICEVWTIE, ARLAY Y TIVICTREEEREET514 <7
—(Tris=Ni—-NTAZFLRWIEESS4<7—) . XITHASHFI4
—1TCHAELATris—Ni —NTANMNMPGZEESSI<v—%1. 158
MATT7OCTEDNIvFar—ravy Ltk KLETSOEBHEBELL. T
DEB1ITXM—MLY RT Reaction buffer (Prome
ga)., 0. 5mM dNTPEE&¥M 8U  uL M—-MLV RT (H
—) (Promega) &EA2EIICEREEAMA. 42CT1HEARIBIE
52&ICE&>TITo T

HEE TS 4 v —DBERT (G5&FS3 8)
TTTTTTTGCCGGTGCCGGTGCCGGTCGG
(FHBI4 —1 -1 : mRNATA R FLAFOTNI DT yvt41 (F
F—-05~07))

1XTBS, 2mg/mL BSA (Ilnvitrogen). 2mM
DTT#EGCNyT77—IC, AEFIL -1 -2THRELLETA AT A4
T30, 3uM, BHYUNRIBEERET ERDEIICHEMLTATCT
1EERE L, TOR, AL MNTFEYYOI—FT4 vV THSE—XER
ELT10E4CTEHRERML. BHY VNIEZEEL L, ZDKO
. 08MMERBEDICEAFVEMAILICT OE4 CTERERML L
o BHY VR BEIFARHT —1~1 -4 THRELLY VR VEER W,
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[0656]

[0657]

[0658]

[5%67]

B Seoaay

0.4 pi FKBRFLAGTEV-Svi-bio LT 0.4 oM FRE-FLAGSor-Hig

0.4 uM FROFLAGTEV-Avi-bie 8L 0.4 pM FROPFLAG-SorHis

0.4 uM PREP-FLAG-TEV-Avi-bio

PR R VRS R

0.4 M FRE-FLAG-TEV-Avi-Tio

ZHETEFKBPAEAF/EINTWE—HT, FRBIZOHH i s

t aghMTEINTWS, FUE2EFRBAEATFUIEINTWSE—HTF
KBPIZO#H i s taghfds53hTwad, LA >T, Tris—N
i —NTANMPFEEETSA v —CHELELEZMRNA-FA AT LA AT
ERATHEFF MY VR VBEERERLRETI vy FarR—2 30T
DIREBER>TWS, £33, 4iFFhTh, EAFEIEINTWSAH
is tag&RABRVWFKBPRUFRBODANEFELTWEELETHD

By Y NRIBEEEERLEAN VTN PEY Y O—F 1 VTS E—X
HEITxy NTEOTLEEBERWE, IhEa, Tris—Ni—NTA%ZHK
TRWHEE SSAv—2BWLIESIETXTBS, 2mg,/mL BSA
.2mM DTTZECNRNYyI77—T. Tris—Ni—NTA[NM¥EGRE
TS5AT—%5BVWEBEIETIXTBS, 2mg,/mL BSA, 2mM D
TT. 500mM A 3XIFYV—IEECNYyI7—TERETNIESESELE
o HHFBEDANLVIRNTEY AT 1V ITBSE—X%AWash buf
fer (1XTBS, 2mM DTT, 0. 1% Tween20 (Sig
ma Aldrich), 500mM 7IF=ZV) THER®REER. TEV
TOF 7 —EREEIABH LTS TEVIOF7—EICLYREL,
BHMY VIR IERVEINIEEST 2R TF R-—BEAFOBREET >,

EREI2 OFESFI 2 — 1 ERAROFETTNI VY LETA AT LA DT
ZEWN, qPCRICTEEZTV., ERELZEHL, FTRORICF ED,
Fre, REIDSAICEFETris—Ni—NTADHEDLELEMRL
7=o
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[0659] [3<68]

- ‘:“?‘ *‘f‘ §Q‘" s

269

Trin-Ni-

NTA

RfF

{~)

(+}

ERE (%)

F. 31802

276803

2, 228-05

2.818-05

Fx § i ] b | o

2. 28808

4, 14E-05

[0660] [<69]

N “;‘ m}'\ N x

3

FF~08

Tris-Ni-NTA

{3

{+}

O (%)

TR (98)

1.0GE-02

1.86E-01

&,.848-03

§¢ > ’&g §‘\\{} },

Wb § Db

2.87E08

2.038-08

£

1. 88E-05

4. 178-08

[0661] [5<70]

SRS O G N

Tris-Ni-NTA

()
e

{+}

RSR (9%)

1. 75804

8. 57803

L1BE-08

129805

2. 08E-0%

2.56E-03

[0662]

PCT/JP2024/014861

ZORE. O 3BEORTFR (FF—05~07) ioHWTTr i
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[0663]

[0664]

[0665]

[0666]

s—=Ni—NTAYEHEETSAIIT—ICLEYMRNA-—FA 2T LM T3
EFFUALY R VBRI B LFGHICBEVWTIE, MRNA-F 4 27FL
A DFEFEFTF SN IEDNEEL TWRVWERGELBE LT, FKB
PRUFRBE=ZEHEEFETRT Z2XTSF ROLOUIRERNRZATT 0 0fFL
FERIBIENBELMNER S,

(FLff4 —2 : TARTLARF—2o07 1)V VABERBGEIET 1 2T
LADF—HIVY=Za—") vEfEk%E B\

BHSNRIEE LTI 7074 ) VARV AILY Za =)V, Thb2
REBOENS VRV EE=ZEBEREERTZ2RTFRELT, &HFITT
AR LECC—05, CC—06, CC—07%BRL, YFIRTFROm
RNA-F A 27 A B3FOLEIELRE L,

GREHI4 —2—1 : mRNADAK (CC—-05~07) )

HFDNA ((D—12) ~(D—14)) >, T7 RNA pol
ymerase&ZBWEin vitroElERMICEYMRNA ( (mR
—12) ~ (mR—14)) #&4KL. RNAClean XP (BECK
MAN COULTER#) XiZdRNeasy MinElute Cle
anup Kit (QIAGEN) kYR,

BEDNA (D—12) niEEmRS (BHNES39) (DNAES :CC
—05)
GGCGTAATACGACTCACTATAGGGTTAACTTTAA
TAAGGAGATATAAATATGTCTACTGCTGTGACTA
GGTTGAACAGTTAGCCGACCGGCACCGGCACCGG
CAAAAAAA

HRDNA (D—13) OBEEES (BHHES40) (DNAES : CC
—-06)
GGCGTAATACGACTCACTATAGGGTTAACTTTAA
TAAGGAGATATAAATATGGATTGGCCGGGTTTGC
GGACTATTGGTTAGCCGACCGGCACCGGCACCGG
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[0667]

[0668]

[0669]

[0670]

[0671]

[0672]

CAAAAAAA
BEDNA (D—14) oiEEmRS (BHES41) (DNAEF :CC
-07)
GGCGTAATACGACTCACTATAGGGTTAACTTTAA
TAAGGAGATATAAATATGATTTGGGTTCTTACTA
ACACTGTTGTTTAGCCGACCGGCACCGGCACCGG
CAAAAAAA

mRNA (mR—12) OiBEFRS (EBJ5HFS42) (RNAEF :CC
—05)
GGGUUAACUUUAAUAAGGAGAUAUAAAUAUGUCU
ACUGCUGUGACUAGGUUGAACAGUUAGCCGACCG
GCACCGGCACCGGCAAAAAAA

mRNA (mR—13) OEERRS (E5EFS43) (RNAEF : CC
—-06)
GGGUUAACUUUAAUAAGGAGAUAUAAAUAUGGAU
UGGCCGGGUUUGCGGACUAUUGGUUAGCCGACCG
GCACCGGCACCGGCAAAAAAA

mRNA (mR—14) OEEES (EB5EFS44) (RNAEF : CC
—-07)
GGGUUAACUUUAAUAAGGAGAUAUAAAUAUGAUU
UGGGUUCUUACUAACACUGUUGUUUAGCCGACCG
GCACCGGCACCGGCAAAAAAA

GA%FI4 —2 -2 : mRNATA R LA DFDHEE (CC—-05~07
) )

MRNAF A AL A DFOREIL. EERFI4 OFASFI4 —1 — 2 EFEHR
DFETERL =,
GEEH4 —2—1 : mRNAFTA RS LA9FOTINE 97 yvt4 (C

C—-05~07))
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1XTBS, 2mg,/mL BSA (Invitrogen)., 2mM
DTT. 5mM CaC |, 288N\v77—Il. ARFI4 -2 -2 THEL
T4 2TLA45475)M0. 3uM, Calmodul in (EL74
WAFINMERE) 22 uM, BHSVIRVEERT 1 ERBEDIHRMLTS
CTIBEBELL, TOR. ANLTFRNFEYYO—FT4 VRS E—X
ERAELTIOEA4CTEHEEML. BHSY VR IEZEELL L, D
%0. 08MMERBLDICEAFUVEMAISLICT O[B4 CTERELR
L7co BY VNNV EISAEF2 -1 ~2 -4 TRELLZAYVIRVEERAWN
1o
[0673] [%&71]

S N AN
1 0.4 b OVA-FLAG-TEV-Avi-bio B335 0.4 pM OnB-Crd-FLAG-Sor-His
2 169 M CnB-CoA-FLAG-TEV-Avi-bio 8418 D4 uM CyA-FLAG-Sar-His
3 10.4 M CYA-FLAG-TEV-Avi-bio
£ 1D.4 uM OnB-CnA-FLAG-TEV-Avi-big

[0674] &#H11F> o074 Y VAREFFVEINTWE—AT, AP Za—
DUICDHFH T s taghMft5InNTWVWas, H2HNZa—-J N
EFFUEIhTWE—ATY /0714 ) VAICDOHH I s taghfts
IhTW3, LEAS>T, Tris—Ni—NTAMNM¥EESS4<T—T
HEE LEMRNA-—F A AT LA DFREFTHEETF LSV ELE
W LRETA v FarR—ya v INZREER>TWS, £43, 41
FhEh, EFF BRI TWEAHI s tagsasFRwnwsoO74
DYARUCANY Za—Y) VDADPBFELTWEEETH S,

[0675] RS VNIEEZEELLEZAN I NTEDYI—FT1 Vv JHKE—X
HEIXTXY NTEHTLEEERWE, ChE, Tris—Ni—NTA%ZH
ERWHEESSAT—%2HVWAEBAIETXTBS, 2mg/mL BSA
. 2mM DTT, 5mM CaCl ,288/8y77—T, Tris—Ni
—NTANMPEE SS4Av—52AVBEEIE1TXTBS, 2mg,/mL
BSA, 2mM DTT, 5mM CaCl, 500mM A34Y—I%
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[0676]

[0677]

T, 0. 1%

<

$BRTEVOF7

RTF R — KBS

Tween?20 (Sigma

273

—TEhZThI1EEE L, BEBRODIANLVTNT
T4 VITHRE—X%AWa s h

Aldrich),
TILX¥=ZY) TRERSE%R. TEVIOF7—
—FIc &

PCT/JP2024/014861

Erra—

buffer (1XTBS, 2mM DT

500m
HEREEC S % 5358 L tDlA

YL, BEHS VIR IERVTENICEEST 2

BERDBRHET o1,

EERBI2DFEFI2 — 2 — 1 EAROTETCTNIY DY LEETA AT LA

AF#MDOUL. g PCRICTEEZEITW.

[0678] [5k73]

EIREEZEH L. FTERORICEED

oo Tl XET1THASAICBIFETris—Ni—NTADEEDLEELE
L7
[¥&72]
SR S AT SR 8
TricoRINTA
S8 {3 {43
RN %) WS 00)
____________ 14 LesE02 1 4 iEE
2 1 41E-02 B22E-01
3 1808 405808
4 1. B8EE-03 §,42F-03
SR 00 - DB
Tris-Ni-NT&
e {3 {+)
_____________ CHEE (o) o DN (%)
1 4. 38E-02 2 848-01
2 1.818-01 8.078-01
3 140804 7 RIEOG
4 395803 13802
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[0679]

[0680]

[0681]

[0682]

[%74]

Tris-Ni-NTA

St ) {+)

ENRE (%) IR (%)
3.13E-02 1.108-01
5,482 4, 00801
FHeE-1 SISE-04
RS N 368803

EORRPRE SRR

TOER., ThH3BEORTFR (FF-05~07) ITHEWVWTT r i
s=Ni—-NTABEGEESSAII—ICLYMRNA-F A A LA DF &3k
EAF S R VBRI TLZHICEVWTRE, MmRNA-F1 2T
ADFEFEFTF LY VRTEMEE L TOWARVWERGFEERLT, ¥/ 0O
T14YYVARTAINY Za—) YV E=ZFEAFRETMRT 5 TF ROEIRNE
PEATIOEULERTZIENESHER D,

ABB 4 ROTEA 4 10 & YRS N2 ERHI4 ORRIE. EREEDY
VIR BEBEAERERRT B2RTF ROREBUMREAA LI EZ2EMICENT
CTARTVADTFEENY VI )EETris—Ni—NTAHEESS
AR—IREDY) v H— (GEHEE) TER/BLAERAETHERIND I EER
LTWw3,

BEDEBIHRINDIZEEZBERLAWDS, 2OLIQTENTTREER
0. TARATLADFE—DOENY VI B EER LLERFEEZRL
58T, BEEEOYVNIEERTF ROBEARDPLIYREERD 2D
ThHhdEEZDLND,

R4 OFERIT. BEBREOENY VIR IBEOEERETKRT 2T
FREAFFfinitylldadtELI2avIlid>TERBTREIC. 714X
TLARFE—DODOENY VRVBEEEZEIE L ENBOTHRNTH S
CEERTEDTH D,
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[E5KIR1]

[EEKIE2]

[E5RIE3]

[EEKIE4]

[5KIR5]

[E5KI1R6]

[ERIAT]

Aok DEIH

(1) BREEOENDTRLTEZERZT N XIiE 1 EBREULDOZ
WDFEIERY)TF-MBEAFEEERT ST, EREEHEY
2T (ERIR) . R (2) AIRESEEOEZENS TR ERS
INERBERIC, BRES T - ZBESEREEMI T2, XIGRIE1
BRRLL L OEN D F IR T — RS A & AER S W E R
. FIREBIRICBVWTRAVWLNALD > END FEEMIE 2 TE
(EMTRE) 220, BN TZ2RV ) —=V T 2A%

(1) BHEFOENSTRLT2ERT 2T, ERAEEHEEY
2T (ERIR) . R (2) EELT-HMBESHEEZ, RIESER
TRICBVWTHRINCERFICERIEZTRE (BMIRE) 280
. BRSTFERYI ) -V TT DA

(1) 1ERULOENS T LIRS T RBEEhREEERTS
Z&T, ERAEART IR (EFEIR) . R (2) AiEkERT
BRICBWTHWLhAD > BN F%, AIRERLIRICBVWTHE
INERFICEMIEZIR (BERIR) 280, BRO2FERY
V== 7% BhE%,

BREBEOENS FRTAER I NAEREIC, BESF—%EBE
BREEMITIH, Xt 1 BEULEOEND F EIE/D T — KB
B ENERINERERIC, ERAICEINRWEND T2
IEZIRE (BMIR 2230, BMSFERV)—=VI923h%

BREROEND FRIAE/RINAERBEIC. BT — %S
BREEMITITIREET. BHATFERY ) -V 7T 23H%

1 LU EOEM D F EIERD T - RBRSh ENER/RI &R
HIC, AIREBAICEFNRVENS FEEMIEZ2IRES0. B
MRFER0)—=V T4 B5H%

RO F - B S A & BRI N DR0EC 1 BEU EOEN DT,
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[E5KIR8]

[E5KIR9]

[55KIR10]

[EEKIE11]

FEKIF12]

[EEKIE13]

[E5KIR14]

[55KIR15]

[E5KIR16]

17 THD. BKRE1., 3. 4 X 6ICEEDEE,

BEWOERE LERREREOEND TICERY T —BRESHRS14 7
Z)EEMIEZIRE (BMIRE) 220, BHSFERI)—=V
TYBHE,

FIESEBEROENS TREINEWIRE L TEMMES 2 T 2K
LTWa, #EKRIE1, 2, 4. 5XIE8ICRBIHDAE,

BREBEOENS FRIAEWICHE LZENRES FICIERS T
—RBEESES A TS AEMRIESTRE (EMIR) 250, BY
DFERV)—=VTTBHE

RIS E WM L - EBEROEN S T EMRIEF LICEELL I N
TW3, BFRESICEHDO AL,

A—OEERE LICEE{L I N TV EREREOEN D FICIRED
F-BBESRSA TS #EMIES TR (BRITR) 2580, B
MR FERAD)—=vTTDhHE,

RISCEMTED, BREEOENDFHILBRINZ 1BETHD
BE—DOENDFIC, BRES T —REBESEKEINETLEE—DENS T
ERERDIENSFHIER L ABREROERAFRZEUERGES (1T
Z)EEMITZTIRTHD. BERESICEHDAE,

BHEROENDTHILBIRINS 1 BETHIE—DENDTIC
. BESF - RBESE TN TN ERREE—DEBNYFEITERDIE
M FHAER L BBEROBERAE ST EREERS M T35 ) 2EMY
H3ITRZ280. B9 FERI)—=V T3 5hH%

RIEEBEEOERMNSFHISBIRINZ DR & 1 BEDENSD
F IO F—RBEREEAHREOEEHZEINT 2T (EIXITRE) %
IS, BRE1~140VWThAhA—BICEHDF %,

AUEEEIN TARIC & Y B E M- RIS IRR O F — KRB S AR OXER
RHTAIR (BHIR) 23550, BKIE 5ICREBEDOFE

o]
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FERIR1T7]

[5KIR18]

[E5KIR19]

[E5K15720]

[EEKkIE21]

FEKIR22]

[E5KkIE23]

RIECE AR ETM L BRY F - ZRBES TR OME % 1818 T 2T
2 (BIRTHRE) 23 LICET. BRIE15XIE1 6ICRBEDAE,
RUECIEIE T2 CTIBIE L 2D SF ICIEHD T — B &R S 1
T3 EERL. YRIBEEOT -RBESEHSA TS EERAL TE
AETAZ, EUNTRE. RCEBEIRZEHOEYRY. FKRIE1 7258
DA,
RIECEERETM LGRS T - RBESAEISBENSFEAET
2172 (AEIR) 23L5IC80., BRKIE15~18ILRBDHE
RIECIERO THARTF R TH B, BRE1~190VWFhh—IEK
EED AL,
RIESEBEEOEN S T 2EEU L S EEUTTH 2, BHKRIE
~20DWIFhHh—IRICEEED S A,

RIECEMD T AISERREOENS T EHICEARETKLE
ZHFTHD, BRKE1~210VWTIH—BICEEHDFE,
BERE1~220WTFhh—IBILERBEOAZEST. RTF KOHE
B



