HEXLE

&mh -
SAM S0 W

SEQUL NATIONAL UNIVERSITY

((({

_\)) (‘{-‘

HiZ SA| 2 Jts
H ol
2025. 1. 3.(8)
HATAE/AF AR} M HpstE OFEl AERO|H|7H(02- 880 -4438) W AKX},
o ofete SRF W4(02-880-4374) WAIKAL O|Y4 w=(S4TH) WK}
HACHARR A EHAN02-880-6636) / Ml1X At

m HS/5H

A =

AT
B84

B>

2 r1r

-lw

M Sl ARA el e ies Fse q48E
5 g vlol e el MA@ otk BS Zu)
J%Aii ZHA7E AR, 5a3 kA
B ARt Hlge] 2gdHh ofd wet
AL 7R HEAE BEEE AEE H Ol :

ko)
Hr = P

fo rfr rlr

2|8k e 2 f o
fol s

P

O 2]
;@1‘?‘(%1117%?4 dES WA FH "%—zr w9, Asd AW AR
oldA nF 9)), AL AgA(o]FE ), 4 T o s}
A g 2 AYs AFIEY FEATE o?'SH, AlE 883 Hd8et A8
& MEE 345 T2 F Ay &iE Aol =d(Protein Language ModeD-2
7o g chulgol B 53 & = 9d dojgHo] oA Fd &
s W23t ‘SeekRank’ ¢ FE LSRN oM, o]F 7|Nte g WY
d4s &
) 495

fu}
[ 1o

Sliil

[
2
[o
mf; 4

F AAAZE dHZ L-7]w7dd

7] @l Y Yob Al (kynureninase) ol

NEA FZE o] BhE 7|29 B F2ET 28] B =

2 94 A GHEE VMo R, 55 REddAe Y FAE 34 9
AN g AT =3, 540 4 A9 71d 1 FEAgs B
ANeEdHolHoRE BATOEZN, 84 F29 &Ao] ofEA HHsd +

& AT

H AFE AlS} AR A8 A3 Fopd s 53 d4

B ol

O sE o ol W
ﬁ,k

)
rO
2
il
Y
=
1
)
o




A Aol B AdaoA AtE - 54 = HS o
gt Ogd AW X5} viol AR &E8&E A ]
SeekRank &1 g|&S SZ A2 Fistd A AA AFAES &4 W&
A5A MEs ALE Agolt.

Hyunuk Eom, Kye Soo Cho, Jihyeon Lee, Stephanie Kim, Sukhwan Park, Hyunbin
Kim, Jinsol Yang, Young-Hyun Han, Juyong Lee, Chaok Seok, Myeong Sup Lee*,
Woon Ju Song* Martin Steineggerx

“Discovery of Highly Active Kynureninases for Cancer Immunotherapy through Protein
Language Model” Nucleic Acids Res., 2024, in press.

Tailor-made enzymes empower a wide range of versatile applications, although
searching for the desirable enzymes often requires high throughput screening and
thus poses significant challenges. In this study, we employed homology searches and
protein language models to discover and prioritize enzymes by their Kkinetic
Abstract parameters. We aimed to discover kynureninases as a potentially versatile therapeutic
enzyme, which hydrolyses LZ-kynurenine, a potent immunosuppressive metabolite, to
overcome the immunosuppressive tumor microenvironment in anticancer therapy.
Subsequently, we experimentally validated the efficacy of four top-ranked
kynureninases under in vitro and in vivo conditions. Our findings revealed a
catalytically most active one with a nearly twofold increase in turnover number over
the prior best and a 3.4-fold reduction in tumor weight in mouse model comparisons.
Consequently, our approach holds promise for the targeted quantitative enzyme
discovery and selection suitable for specific applications with higher accuracy,
significantly broadening the scope of enzyme utilization. A web-executable version of
our workflow is available at seekrank.steineggerlab.com and our code is available as
free open-source software at github.com/steineggerlab/SeekRank.
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