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SR E L & I XHURSUR SRS 2RI L7z @ ORI 2 Fr oM VA CL BRIRRWT - BRI 722 CIAR ey TV b T
Do BUEMWBITWDFIEL LT, BRUSEFIA L THRIET 2 ELISA ¥ v 7 U =3R4 FA L Tt 251 4 2
o~ MEREPMOLNTVEN, ZNOLOFEITRES LIEEOWNMAHE L o7, £ LEEEROb &, SHFEETIE
Quenchbody (Q-body) & FEIEIL 5 H e L A3BH%E S iz, Q-body IIPLIRD N Kz 8 LIk 2 2 & THEI N, HURRE
FERFRR SRR 2R T, RS EREA VS0 2 & SR CHUE & LIREA N T& D720, (EROFEHIEEITA O 1
DAHFELE L TSR TWS, —F THREICEGTRIENVLETH D 72D, 4 £ T Q-body il & M7= HLiR i3 T2 fE
DOEFINREEITH 5 H OITIZITRE SN TV, ZOMEZ T 572D S IFFE=E Tk, PM Quenchprobe (PM Q-probe)
DBH%E STz, PM Q-probe 13dH 5@ 2 HUAD L UTHEST D HUKRES ¥ » /X2 B Protein M (PM) D C Kiih & AT 2 =
LTI NLD, PM Q-probe IZHURZIRAT 2721 CTEOHUKA & OBARFEAER LIZ, Q-body [RIER D EB)EEE A Rf-D it
W TR T E B2, BAHERNS 2 WTTIRPUAKIC b AR CH D, —F THURICR L CHain g & nddkt v
FITEBTERVTURBIEE LT, AT b, SOGSE DR & SIFBOEFE L Trp BEOMBEGNESTE2E225
NTWD, Ko TZOMERBGBOMENFAYT D PM LaaBiMo Y o —OFENTT 2L, Piiigibic o 2nsd %
RO IS ER T E AHAOHHZ LR TE A ARE R H D L X bz, UL, PH-EOBGHER Y v b — &kt
T HOITIE, BRETLI2W Y U — 08721 PMEBURER - OREEE, KIFE TO PM 3BL, Bl L7- P OEDLEARE %
TOVERDBIDZHO Y 1 — %Rt T DHEIIZ KRR & /MDD Z LN TRENT, £ Z TR TR
T v ZEREBRT 5T F KT B4/KAIEH L, 2 OBEOfERZ BE LT,

BOIZ, P EHEARB DY 1 — 2 S RNCHRETCE B FIEERE Uiz, CRRICT 2/ BESI0RLs ) v h—%
NMUTEARTF REFE LI PMETRESE . N KIRICR & OB Y o —% N L CEAEBHREMINL 7 K4 7T RERE
HFIRATH LT, IS PHRLERY v —N R AL FEEO PN Q-probe (BI# Z O 1L THEEE L7 PM Q-probe I3
Coiled Q-probe : CQ-probe &FES) AHEEE L7-, T DL D CQ-probe AV TEENIUAZ &L 4 B OHUAZ # Y
TICER LT & ZAIEE A EDHURIZE W T, Fali 7l Gt TR S L7z CQ-probe EHUADEEEIL, fEkD PM Q-
probe & FAWZHE X 0 HURIZH L TEVISEZ R LTZ, L7=23-> T, CQ-probe (ZX D PM-H#GFER U v h — DO 7ok
SRR, B ML CE APRORMA IR TE A TEL L THATH L Z L3R EnT,

—HCHRBEICY v =R LI BB LT, DNEWVIRE LVRERWIURBFAE LT Z L b, BURIC X - CTidkk
Je BT L TWARWEANRGH S 2 EAURIBE LT, LI > TEEE v T L= ik 2 R BUS © X 2 FHEOR%R
TEIE, LV ZHEEOHFICKIIET D, CQ-probe/PUABEGRAME CTE 2L E Tz, £ T, BETHET TLEDH
FEE I L TEREZEATHZ ENTES=0 Y B fIEEE DT40 ffE2>5 CQ-probe % T 2T L 7= Hiifk & B
BT ROMELE I LTz, SEIEXZ 0 E&H#H10 & LT »x OHiN TR 2 FUATRE DB %%} 72 FRET  CQ-probe %
HESL L 7=, FRET CQ-probe % FAWNTHIBGP Fab oL L7z & Z A, FURICK L TREZ R L2 DO CQ-probe L V) 0%
EWENIEEZ R LTz, TORKE LT EA/KL R_TTF RETRWOATHREEEZRT 5 Z LIC L 7 = FTEhnisia®k
DEELTCLE D ZENBZONTD, WETHRE ZHHIT 57 F 8T E4(Pa) /K4 (Pa) Z#%3H L7z, C RIRIZHOIEHE
i L72K4 (Pa) & PM-E4 (Pa) FIVTHESL L7z CQ-probe, T 7eb HHiUIA & OB G TR IR A LR & 3 & (2 k
BREMNA < FEEFFD CQ-probe ~DPUA - PURBMIFOEKIRE LTI/ L AT v F | M7 = FREC kol &
MHWEATRIHICTE 5 2 EARBR ST,

ATFFSE THESL L 7= 0Q-probe |1 IS Z I L/ e s & Trp BEOMBEEMRZ RS ICHETX 5729 PM Q-probe & kb
L, XV oHREEEE S PICEBATEETH D, & HIT CQ-probe & VT DT40 7 H A0t Wi L= bk & B
T DRSO DD RN 137z, Lo TABITE T IERPURIK L TEWVIRE Z/RT CQ-probe/ B AR Z LT
EHZ LN END,
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PM Q-probe, a fluorescent probe is constructed by fluorescent-labeling the C-terminus of Protein
M (PM), an antibody-binding protein, and convert an antibody without genetic manipulation into a
fluorescent sensor which show antigen concentration—dependent fluorescent responses. However, not
all antibodies are converted into sensors with sufficient fluorescence response. To solve this
problem, it was considered to regulate the linkers between Trp residues and fluorophores, which are
important for fluorescence response, but it was expected to be time—consuming and labor-intensive
requiring the construction of many plasmids for PM expression

In this research, I developed a PM Q-probe (CQ-probe) with a coiled—coil peptide pair E4/K4. The
CQ-probe consists of PM with E4 and K4 with a fluorophore, and CQ-probe variants with various linkers
are easily produced. Optimal linkers were investigated for four different antibodies using multiple
CQ-probes, and most of the antibodies were successfully converted to sensors with the PM Q-probe to
improve the florescence response compared to the PM Q—probe. On the other hand, one of the antibodies
with CQ-probe had little fluorescence response to the antigen comparable to that of PM Q-probe
despite the many kinds of linkers examined, suggesting that some antibodies may not be suitable for
sensors. Therefore, we examined the construction of a method that obtain antibodies suitable for
sensors. Here, we aimed to develop a system to select antibodies from DT40 cells, which can
autonomously construct a library of B cells displaying distinct antibodies, using CQ-probe. As a
first step, we constructed a FRET CQ-probe that converts an antibody into a ratiometric sensor. The
FRET CQ-probe/antibody complex showed a fluorescence ratio change between the two fluorochromes to
the antigen, but it was smaller than the fluorescence response of the CQ-probe/antibody complex.
We hypothesized that this was due to the presence of unquenched fluorophores caused by the
antiparallel binding of the E4/K4 peptide pair, and constructed a peptide pair that inhibited the
antiparallel binding, suggesting inhibition of the antiparallel binding. The CQ-probe was constructed
with labeling the C—terminus of K4 (Pa) and PM-E4 (Pa), and no significant change in fluorescence
intensity was observed upon addition of antibody/antigen, suggesting inhibition of antiparallel
binding.

This research succeeded in expanding the range of antibodies for which the PM Q-probe method of
converting antibodies into sensors and obtained a foothold for establishing a system for acquiring

antibodies suitable for sensors.
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