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(57) Abstract: The present invention relates to a flavoprotein improved LOV (iILOV) variant with increased fluorescence intensity
compared to iLOV. In addition, the present invention relates to a method for screening an iLOV variant. The iLOV variant of the
present invention has increased fluorescence intensity and quantum yield compared to existing LOV proteins or iLOV proteins, such
that the iLOV variant can be utilized to confirm the expression of a target protein or to separate and purify the expressed target protein
regardless of whether or not oxygen is present.
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Z1 0 2 2% (w/v) glucose®ll Antibiotics+ ampicillin (40 ug/mL)©] 3 g% Terrific
Broth(TB) Bl A| o] 2} 2} wof 5231 44| b vl -2 515t Mgl okl 2fo] B 2] g
A EE TB vl A o)l 1:1002. % 7]<E3F % 37°C 250 rpm shaking 2 & ODyy”} 0.59])
ket wj7hA] w4k 3FATE 2 T cooling S §1 8l 205 FoF 25°C0l A v ket F g
mM isopropyl-1-thio-B-D-galactopyranoside (IPTG)E ¥ o W& {- =& 5151 th.
ko] # T A5 3]st PBSE F W Al H e & f-A4 £ #-2]7] (Flow
cytometry: S3 sortor (Bio-rad)) & ©] 838t & FF& Hol= AAH 2% A X5+
3lat7] A3l sorting S X1 Sk AL F o]l =& AXEEY & E o)V
A& A sorting BE-2 A 3£ &S TFA] resortingSFS TF. resorting B2 sample-&- U=
ampicillin (40 pg/mL)°] 33+ TB+2% (w/v) glucose®ll 7 &3} overnight Wl &
313 a1 tF8- & ampicillin (40 pg/mL)©] ¥3+¥ TB vl A of] 1:1002. 2 7 £ 3} o]
e ghem ol Yol ke AEZS RRAYE ABLt olsh g

HhH o 2 Zh7hol glo]l H ¥ 2] & 4 ol A A sorting 2 resorting= 721 3 351 (%=

D). 2&=7F 23 Hof] whg} detectore] W EE SE30] A S A A TH(H-A
2] 719 detectore] WALE W3] & 0] P 7|7 & A2 32 5



WO 2021/066528 PCT/KR2020/013355

[93]
[94]
[95]

[96]
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[99]
[100]
[101]
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[104]

Ath. gk lof S WP o R 1A} ol B 31‘7401]7‘1 =¥ SH3 7|Hte = 24}
ol v H 8] & -3l o] 4ol 71 A sorting 2 resortingS- 8 A THE 1).

<A Ao 3> g 3Feo] FFAILOV Hol ] A

1LOV/] L&} 22F E}O] gl ol A 42} 2] sorting & resroting ¥} 0.2 &
1= Beolat gl (e 2 2 3), FelE 1E oA i
3}

ﬁ%%%%—l \ F& Holi= LoV HolAl&& FAE eV &
ol &3t FF ANIE Fote] Gkt 1 T iLove F3AV] B w2 2719

o = o
iLOV Wo] 4] (SH3, BR)E &H. = AAHE= 4 2 & 35).

<A A o 4> AHEFILOV Hol A &9 BFue £

iLOV Wol A 5] whag s el 2 A} 519l th 3 uMe] 7F A A ¥ gl A o
450nme] 3HF-S o] gate] AAE B dhar, 18 A Wi HE 9
23819 Tk 47000 4 - E 600 nm Aol o)l W& w}g-& 74 3 A 1} 495 nm 9} 520
nmoll A 7 7] 9] A7k g = ) iLovel 1 ol A o] A A Al & sy
v 23l o SH3 2 BR12| W& A 7] 7F 27 20%, 70% /45 A THE 6).

-

<A A4 55iLOV Ho| A &9 %kX}* & (quantum yield) ¥4

U2 E(quantum yield)> 2 o] F570f) o]of Adojif= kg = A W
GOl A, Faet AR el ol thste] W gl gt o = F At ?0 H| &
U= gholth. 5 A aol &5 S8 U FA7F vha =
FAE g o] & A& v gin) wpebA bl =& WA S A
S ] ga A QLS Yepdlth gApgo %
Ao L & Fo] 4 o2 F %
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0.45%2 T HE FArE& BATHE 7).

O‘r‘

oF
e

°
Ir

o4,
-
>

<A A ¢ 6>iILOV W oA 52 A A X
A LoV Mol A Ee] AH A S A ke A o
‘% 3 MMoﬂ/\ﬂ 37°C i= 450Coﬂ}\1 1_,2 ]Z_] lﬂ ‘?:_11_7‘3 :l' /\]Z_]’O]
L‘A GO}O]L 5 7)okl 2l o] uhy| =

L.

it

N

fu
IN'
o2l
Ot
i

g w2 o0 %E mx O

Noy@ oo N orlo N o 2 R
i R ﬂilO e BN S e
o

=,



WO 2021/066528 PCT/KR2020/013355
[105]
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EA o dig 7+ 34

SH3 % BR1-Z iLOV ] A A3 vl wlalo] 247} 5 7 9] =71 &AW o] (F391Y,
K465E, L470F, D477N X L490Q)%} 4 7} ©] 57} =<1 o] (F391Y, E415G, K464R
2 H495R)E ¥3+3}aL At} (5 11A). ©] 5 SH3E Phe-470 (iILOV 2] Lue-470)-2
oAy LOVE} & ofn it o & B EE o] glu), Al o w=H LoV e
F470L+= Leu-4725 FMN9| isoalloxazine ring 2 2 & flipping 3t &34 A 7] &
A AT} oF A E LOV Ol A 3= Phe-47091 2] &l Lue-4727} FMN isoalloxazine
ring?} H 2] WolA Q= 25 7FA AL 9tk 1o v SH3 ol Al o] 333 e
L470F %] 3+S ¥3} ghol| & B3l iLove] &334 7] Bt} 94t} o] o SH39]
F470 91 X1 ¢l] o] ™ o}n] 4k o 2 th A QL& v F3FA 7] & Aol ot
TEE S A7) 98] SWISS-MODELS AF-g-sto] Q14 2l 52 2E-& A4 sk3it),
SH3¢| = do] wl= 470 ¢ X ol Phe B3 Lueoll A3 §l0] Lue-4723= o] A 3]
FMN isoalloxazine ringZ: 0.2 3| A ¥ o] 9] 01 (% 11B) SH3° A Lue-472%
flippingsli= 1912 D477NZE o /% 91T}, iLOV Y] Asp-477-> Arg-3973 317 salt
bridges A sto] FMN#}9| A3k S 7k 71T}, 34 vk SH30l 4] D477N #] £k
2] &t salt bridge 2] #| 71 = Lue-4727} FMN isoalloxazine ringZr 2.2 F & U 7|
BFATH (5 11B). B3 SH3 2] 4709 X ¢l 3 d &rehd B} FMN aLe] ol of &
3ol 2 1 22 A 2] (o] &AL AL HE o B R = 9
X3 SH3Y] & FA| 7| & 93] 8] A 7]= Ao Hol SH3S Phe-4709)
et e a4 S SR &tk (52 110). whekA 9-2] = SH3¢l L470F 2 D477N
%] }ol| 2] 3k EMN isoalloxazine ring 2] 27} 7% %] ¢+ A o] SH37}ILOVH.t}
FdE FFAVE 7 & Al AR 3 Aotk Y391F A 3h& A 9 sfaL
SH3$} Bl L &ko] BR17FO] 7FA AL Q1= Al 7FA] 291§ 5ol W o] = (E415G,
K464R 2 H495R)*= BR1°] iLOV E.t} & A8 = 71x) A &1} (= 11D L E).
BRI thdk 1 25 2o wp = E415G, K464R 2 H495R-2 FMN
isoalloxazine ring 2] A H I} 7}709] A oh(E 11E). A 3 o F-of A 418}
ZA o)A LOV ¥ 2 & EMN isoalloxazine ring 2] Z15=4] S ol 2] 3] AJA] ¥l
Alm] = efr] o] vl of 3 Qb A& A alste] o F AT H vk
Ha7k th &34 E W olu|Abo] Aln| F = ] & A4 star A Aot
A # = g Z-S sto| =& A= o 2 Ak o doldhtli= AR S
gk o 2 Al 71X X3 Hd ol & gk BR19| A4 o2 FHetE W 3
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739

[ 1] iLOV(flavoprotein improved LOV) thH] & A 7] 7} 571 iLOV
ol A 2, 7] ILOV B ol A= A A &5 A2 D o] iLoV e ofn] =4k
Mol dRE e, D55 A2AE e iLove of x4t A E &
5¥ A o} 1] :=4FQ1 F(Phenylalanine)”} Y(Tyrosine) = %] ¥ 7l-& ¥ &&=
iLOV W ol A,

773 2] A1 &l oA, 471 ILOV E iLOV ¥ o] A= o) 7178 th(Arabidopsis
thaliana) & 1 A& 5— ] 0 & &= LoV ®ol A.

%1% 3] A 1 8ol Qo] A, A7) LoV Mol A= A EE 224 d o] ofAlE
iLOV Y] o}v| =4 M E F 79 A o} 1] =4FQ1 K(Lysine)”7} E(Glutamate) = ;
84H A o}m] x4kl F(Phenylalamne)ﬂ L(Leucine)=; 91 #| o} 7] =4k
D(Aspartate) 7} N(Asparagine) = ; 2 104 A o} 7] 5421 L(Leucine)©|
Q(Glutamine) & *| 3+¥ 7S —,—7]—@, o =7 x8EE iLoV Hol A,

d7a 4] A&l oA, A7l LoV "ol A= &5 A2 D] ofA) &
iLOV ] o}v]| =4t M E F 201 A o} 1] 24121 E(Glutamate) 7}
G(Glycine)=, 78 H A o} 1| =491 K(Lysine) 7} R(Arginine)=; X 109 |
o} 1] :=4FQ1 H(Histidine) 7} R(Arginine) 2 | 3+ A& F714 02
E 3= ILOV Wol A,

%473 5] Al 18] LoV Wol A & T oF= 3AHA}

%473 6] Al 58] At AE Eehsl= .

%473 7] Al 6 el oA, A7) HE = F7] AAEAE B X H f A2 A
swsbeby, A st} sk 54 gl A g R 23EE Al
E7 o7 di= W

[ 73} 8] Al 6 &ol MEE E3shE STA 2

[ 73} 9] Al 18] iLOV Wol A, Al 5 &9l AAakitat = A 6 o MHE
xstetE g3 s 24 s

(738 10] Al 73] e S EHAAT = GAE 2t 54 gl i s
WA e WY,

7 11] A7 NEE LEAA 54 bl A S YA 7] = dA; D A
A E B g g Bashis WAL S Lk 52 gl A o

(g7 121 shrle @A
|

7973} 13] ﬂﬂﬂ%ﬂ%iﬂ&%ﬂDVﬁQHAAEHHH
1



13

WO 2021/066528 PCT/KR2020/013355
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HrbE 2] ghol B el g & -8k |l =

b) 7| ghol B efglol A A A &5 224 D] LoV & H
AFAZ17F S 7R ILOV B ol A| BEi= o] & ALY 5= LA E
A sk v A
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