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(57) Abstract: A main objective of the present technology is to provide a technique for automatically presenting a better
combination of fluorescence markers. The present technology provides an information processing system including an
information processing device comprising a calculation processing unit for calculating, on the basis of first data which lists
information on biomolecules in a sample that are a labeling target and second data which lists information on fluorescence
substances for labeling, an objective function relating to a combination of the biomolecules and the fluorescence substances
for labeling, and an allocation information output unit for outputting allocation information of fluorescence substances
for labeling for each biomolecule, the allocation information being generated on the basis of combination information
obtained from a combination optimization processing unit on the basis of coefficients of the objective function.
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[0184] HIESRRMBIUMYS TN —F o OFIE, UTHOLICEEIND EEY TH
%,
[£195]

def calc_linear_independence(spectrums, spins):
objective = IsingObjective()
for iin range(L): J/ LIZBAT—DIREH
for j in range(L):

tij = inner_product(spectrumsli], spectrums(i])
objective += (1 —spins[il) * (1 — spins{i]} * rij"2
HEHMEOF—-SBRO I REHQGS
{fspini-1, 1D EEE BT EAENR

return 0.125 * objective

[0185] HEZTOJ 5 AlE. RIS TN —FICMA T, 51K, 12
OHMERICH L TEY B TONDEHEAAEDOEICET 2HHKREICET T T
—F v (LT TEAGRESNT TIL—F ] £H0WD) 28ATLL, &Y
FELLIZTD2ORBICH LTI DOEAEHLEIY HTON D VWD FlII%E
SEITBIHTIN—FUaEHRD D,

[0186] RUENEEHEMY TN —F > OfIE. UTHO6ICREINZEHYT
HB5
[%196]

def calc_matching_regularization{matching_conditions, spins):
regularization = IsingObjective()
k=120
for m in range(M}):
km = matching_conditions[m]
/{ matching_conditions(d., MEBEOHBEFREQ I T EHEEkm
suny = 0
for 1 in rangelkmy:
sum += 1 ~spins[i + K]
reqularization += {1 — 0.5 * sum)”~2
K +=km
return regularization

[0187] HUFTOT S AL, RIEHEERBRIMET T —FUICMA T, I5IT. &/
BEDOZBICET 2HMWEFMICETZ T TIL—F2 (UT 98 7L
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BIEEOREMT T —F > OflE. UTEO 7ILEEHE IND EBYTHD
[$797]
def calc_amplitude_variance(matching_conditions, amplitudes, spins):
regularization = IsingObjective()
k=20
ams = [}
for m in range{M)
km = matching_conditions[m}
am=10
for i in range(km}):
am += amplitudes[i + k] * spinsfi + k]
ams.append{am}
return cale_variance{(ams) // R E8ETE T SR
W SOT S LI,

AIECHRI I TN —F U 22T T2 2 &Il > TIHESN BB
RIECARRIIME Y T —F ¥ RUBIEERAREFEH Y T —F D220
BIN—FUERTTDI&ILLI>THELNBHEH. X,
RIECARTERII MY T —F 7, RIESEHAARBEINY TIL—F v, KRR
DEEHY TIN—F D3 DO TI—FUERITTEIEILEL>TELN
-ENE#EN 5.

LUYENBERORBAER T2 TIL—F> (UT TREERY TIL—F
viEBWI) #EBHD B

RIRRBELEY T —F Ui SYEGNICE., ZRBERAZEEHROBM
BEHOFRE. FIZA PV ITRBEELE T2 TIL—F o THY D %,

IhoOBEMEHOAIE. £E T (1) B1 OEBHEOIEAL ICBWT
BALEBYTHY., PIZAELER I (1) £1OREHEBOFHRAL ICBL
THHEH LT 6ICEDCBEMBARTH>TLWL, LYFHLLIE, AIGEE
MRS, 7 6 2 _EZRBRNICER L -BMERBTH> TLW, HEE-
ERFERICER L BRI, BIAELEE T (1) $1 0OEBREDOH
BR] ICHWTERH L8 20 ENEHTH 5,
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(o)

[%498]

def calc_ising_parameters{objective):
iif = matrix(l, L)
hk = matrix{L}
for | in range(L):

for j in range(L)::

JHBT = objective.get Jii(i, D
for kin range(L):

hk[k] = objective.get_hk{k}
return jij, hk

[0192] ARMOBICHEE LWEBEKICEWT, RIEZTOTS L. BIETR
MY TV —F . BIREAERERY T —F . RIESEEINY T —
Fr. RUBIRBRBEHY TV —FVEEL, ThbH4D200 T —F U %
EC7O75L00E. UTHO QILEHDEBY THD, BdB. LUITHO
QILEFNZBY T —F Ui, LEBHEOL~98ILRTEHEYTH->TE
W,
[£199]

def calc_linear_independence(spectrums, spihs): .. return objective
def cale_matching reguiarization{matching_matrix, spins): ... retum matehing_regularization
def calc_leve)_regularization(level_malrix, spins): ... return level_regularization
def cale_ising_parameters{objective}: ... return Jij, hk
def main{):
spectrums = load_spectrums(spectrum_file)
matching_conditions = load_matching_ronditions{matching_condition_file)
level conditions = load_jeve!_conditions(level_condition_file)
spins = IsingSpins{l.}
objective = calc_linear_independence(spectrums, sping)
objective += lambdal * calc_matching_regularization{maiching _conditions, spiris}
objective += jamhda2 * calc_level_regularization(tevel_conditions, spins)
i}, ik = cale_ising_parameters{cbjective)
spins = ising_salve(jij, hio)
return §.5 * {1 - spins}
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