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Poster No. 4586

PLAG enhances macrophage mobility for efferocytosis of active neutrophils
via membrane re-distribution of P2Y2

ENZYCHEM

FESCIENCE
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Result

Effect of PLAG on the induction of activated neutrophil efferacytosis

U s A A
T

I

Differentisted THP-1 cells were pre-treated with PLAG for | b and then stimulated by activated neutrophils. (A) Effervcytotic index
was calculated by FACS. Compared o activased neutrophil only group: *P<0.05, **P<D01. ***P<0.001 (each experiment )
Number of un-engulfed activated neutrophils was quanitated by FACS. Compared to control: *P<0.0S, #*P<001, ***P<0001 (each
experiment n6). (C) Changes in IL-10 cytokine levels in the cultare medium were determined by ELISA. Compared to coatral
*P<ODS, ++P<001, *++P<0.00] (each experiment n=6). N.S.. ot significant. (D) The degree of clearance of apoptotic neutrophils was
confirmed using confocal microscopy. Activated neutrophils were tagged with red fluorescence and macrophages tagged in green
fluanescence. Scake bar: 100 um. (E) Effervcytosis of macrophisges was visualized in real time
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P2Y2 were co-Jocalization with caveoli

d cells

A B}
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eolin-1 wass used as 2 lipil raft marker. (C) The distsbution
PLAG sely

n %x\vyluu neutrophil, A PLAG. (D) The simple strocture of PLAG
was detected by
i was determined by confocal microscapy. Seale bar: 20 um

(&)

Sirusianceas E Nonoaciietnd sesiropht (AB) The mobility of macrophages stimulated by activated neutrophils
was determined by woend healing assay. Degree of wound healing was
quancified using Image J
wctivated. neutrophits,
actlvity-subgrougs. C

To assess the mobility of macrophages toward
won-activated neatrophils were used 10 test the
mpared 10 activated pestroplils oaly: *P<hDS,
P<OD01 (each experiment n=6). N.S.. ot significant. Scake bar; 100 um
(C) The degree of chemoattraction of macrophages toward activased
neutrophils was determined. Compared to activated neutrophils only group:
P05, SPDOL, **PDI0L NS..
significant

1% of control)

Irammmtesne b
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(each experiment ne6). ot

The effoct of PLAG wis e
calculated by

Enhanced movement of P2Y2 receptor from the lipid raft to non-lipid raft in the PLAG treated cells
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oskeleton. Scale bar; 20 um. (B) The membrane distribation change of P2

(F) The degree of cytoskeletal polarizatin and colocalization with actin

120150 248 W9 Mamin

ined in macrophuges with GPIHBP-1 knock-<down via siRNA trassfection. (A)
ACS. Compared to activated meutrophil osly groap: *P<O.DS, ***P<0 001 (each expe

Abstract

Neutroghil activity ks prerequisite during chematherapy. The DAMP (Damage Associated Malecular Pattern) molecules gencrated by chemotherapy could be effectively trapped by activated
neutrophil called “NETasis', Efferocytosis of macrophages shoukd remove most activated neutrophils including NETasts A timely remaval of activated neutrophils s essential for the prevention of
abmormal activation of immune response and metastatic activity of cancer cells induced by tumer (TME), Iy,
efferveytosis should be carried ot becuuse uctivated neutrophils have a detrimental effect on TME.

In this research, we the effect of 1-palmitoyl.2-linolcayl-3-acetyl-rac-glycerol (PLAG) nd its underlying molecular mechanisnis. In a co-culture of activated neatrophils
with macrophages, PLAG increased the activity of efferocytosis for climination of activated ncutrophils. PLAG acceleruted translocation of P2Y2 from lipid rafls (o non-lipid-raft plasma membrane
domains in macrophages. This repositioning of P2Y2 enables the polarization of the eytoskeleton by assockation of the receptor with eytoskeletal proteins such as @
mobility of macrophages. Thraugh these peotein assemble, PLAG encournged macrophage mobility toward the activated neutrophils. Formation of micelle inclading PLAG, chylomécron-like
structures, was a prerequisite for induction of this macrophage sctivity, PLAG effeet on this activity was not observed in the -rm-w of GPIHBP1micclle receptor.

Taken together, these data showed that PLAG triggered o prompt clearance of activated neutrophils through activity, §
modulation of TME, PLAG could be utilized as an effective lipid-based TME modulator via the prevention of abnormal activation lmm«t by
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{B) Changes of IL-10 eytokine levels in the culture medium were measured by ELISA. Compared to apopeatic neutrophil only group:

L3, VPN, PP 001 (each experiment ne6). Compared to PLAG group: #P<D08, $2P<0.01, $82P<D 01 (each experiment
nm6) NS, not significant (Compared to apopaotic neutrophil anly grosp). NS not significant (Compared to PLAG group). (C) The
degree of chemoattraction of macrophages towaed apoptotic ncutrophils was desermined, Compared 10 apoptotc seusrophil anly group:
P03, “TPLIDI, PP (each experiment i=6). Compared 10 PLAG group: $P<DS, #58P<0.00] (cach experiment n=6) NS,
20t significant (Compared 10 apopeotic neutrophil only group). N.S.", 0ot significant (Campared 10 PLAG group), (D) The membeane
distribution change of P2Y2 in GPIHBP-| knock-down cells was confirmed by the lipid raft fractio method. Change of P2Y2
dissribucion by PLAG treatment was quantified at the same time. (E) Knock-down of GPIHBP-| via sIRNA transfection was confirmed.
{F) Co-immunogrecipitation of P2Y2 with peoteins related 1o polarization of the cytoskeleton. (G.J) The changes of cavenlae formation
in Lipkt raft over tlme were confirmed by Wester blotting. (HJ) The surface membrane expression of P2Y2 (Trafficking) over time
was quantivaed using FACS. (K) The co-localization and polarization changes of GPIHBE] and P2Y2 by structural PLAG trestment
were confimed by Confocal Sc

.
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y meenbrane distribution cha
1 and bls amrow indicate th

e were confirmed by confocal
P2Y2 were co-localization with
2 was determine by the lipid raft fractionation metbod
of P2Y nd ploticd. @: None.
{E) The binding of P2Y2 with proteins related 1o polarization of

z

Conclusion

varn ]

PLAG

3 e
otruceare:

coostn . s
(Caveatael Jresery

3 Our study shaws that the action of stractural PLAG induces recruitment of GPIHBP]. which is GPL-AP, asd caveolas that formed
through it rapidly accelerated the trafficking activity of P2Y2 for cytoskeletoa rearrangement. The promotion of P2Y2 receptor
translocation by PLAG provides more rapid movement of macraphages toward sacleotides generated by activated neutropbils, allowing
the macraphages to rapidly eliminate the activated neutrophils
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SERLUAS 7|E X E2H =L (G-CSF) @ v

G-CSF
30 - l l i l l v l v B Short-acting G-CSF
SD/O1 ® SD/01(PEGylated G-CSF)
- l A Control (no treatment)
CY/T - cyclophosphamide and temozolomide
20 -

White blood cell count (x10-%/L)

I | 1
9 12 18

Days post CY/T

o
w
o) I

Clinical Cancer Research, 2001;7:2085-2090 14
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« Balb/c: 75, O 50t2| 9| =24 F|

« Anti-cancer agent: 5-Fluorourasil (5-FU) 100mg/kg , I.P. 1 12| FFA}
-+ EC-18: 12 RE 157X| 0§ 250 mg/kg BT £

+ Check point: CBC &4

557 %

—o—5-FU

5-FU - AG2s

ANC x 103/uL

0.01 1

Severe neutropenia

5-FU + EC-18 25 mg/kg

o SFULECTS 50 mg/kg
5-FU + EC-18 100 mg/kg
o . 5-FU + EC-18 200 mg/kg

5-FU + Olive oil

0.001 T T T T T T T T T T T T T T T
9

Day After 5-FU Treatment

* 5-FU vs. 5-FU+EC-18 100 mg/kg, # 5-FU vs. 5-FU+EC-18
200 mg/kg; */#P<0.05, ** /##P<0.01 and *** /###P<0.001.

7t
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EC-182 SLoEHMoRE TFT 251

Aol

10 11 12 13 14 15 1
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Standard of Care (Gem+Erl)

vs. EC-18+Gem+Erl 15 -

45%
40%
35%
30%
25%
20%
15%
10%

5%

0%

40.62% B Gem+Erl (N=32)

34.38%

18.75% 18.75%

Incidence Rate (%)

Grade 2 Grade 3 Grade 4

W EC-18+Gem+Erl (N=16) | 10

0.5 -4

¢ CIN oE 2 af A

- EC18 +Control %: p<0.05

ANCS/IANC

ANC2/IANC

ANCS5/IANC

Soll 44.7% HL

] -l
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Korea Research Irstitute of
Bioscience & Biotechnology

duced

= (CIN) s a that arises during cancer

Therapeutic potential of EC-18 as a chemotherapy adjuvant for 5-

fluorouracil-induced neutropenia

Yong-Jae Kim!, Jinseon Jeongh*, Ki-Young Sehn?, Do Young Leel, Sun Young Yoon!, and Jae Wha Kim>*

'Enzychem Lifesciences, Jecheon, Republic of Korea. “Korea Research Institute of Bioscience and Biotechnology, Dasjeon, Republic of Korea. * University of Science and Tecknology, Dasjeon, Republic of Korea.

Abstract

of EC-18 on the treatment of
.

treaiment and necessitates dose reduction. Freventing CIN and absolute in 5-FU-induced penia mouse
neutrophil counts (ANC) is critical for successful chemotherapy because a rapid | Gantral [T 8508 (18-16) 12.820.8 [12-18]
H s n e .
oot i A R gt e avetit o= [ SRV AN I T e | R nseas  wsecs
P [ N - -
il {5-FU)-induced ia mouse model. A single injection of 5FU ' i f t 1 i pEs—— Cail S LE
100mglkg reduced the ANC in the control. EC-18 125 and EC-18 250mg/kg-treated RSN B N SE U SN U SN tem EC.s g2 112206 (812} 10008 (1018
cohort from pre-injection values to <500 cefisful by 522045, 582045 and i samang P=ns) (2L 1P=00081) s s S A 0 s P
5820435 days, respectively. The administrafion of EC-12 in 5-Fl-injected mice 1sk - H =1 1eazTEs 22207 am) 10000 (10-18) Tims (d) after 5-£U trastmant Time (d) after 5-FU trastment
resuited in signfficant reduction in the duration of neutropenia and the time to 1 e — 1emaka o P=as188 P=00081)
ot of ANC ~1000 ssbsiuL. EC-18 125 or 250mghg signfeanty resuesd tre | 1 1[» L o = Pt s 5P GFUEGARIE  BFUMESATS0 = GFUSEC-IE190 = S FUSEC-IBEN - ErUrive o
duration of neutropenia from 7.4=1.14 days to 2.50.55, 3.0£0.71 days, E l ~ utrope . SFU 22 (Lt EM2at of SAmNIErSHGN G EC-13 o0 the Mean RSC DOLNE 21 RaMOZIOEin laVers of mioe following
Marsover, the ANC of all individuals in the control cohort fell fo severely neutropenic || & *' ? Severs Newiopenia -+ SFU-EC-1825 || FHmaNE Ap=sseen "= \° = aunace NG D 05, e 2 et gt MG £ S, SRS eI
range (ANC <100 eslls/ kL), while only 20% of indniduals in both EC-18 125 and || % SFUECBS0 || omvean e 188306 (10-12) AT 3. Effect of EC-18 administ e itment in 5-FU
250mg/kg-treated cohorts experienced severe neutropenia. EC-18 also reduced the 001 = SFU-EC-18 100 1P= N2} (L] PN - Effect oT EL ation on in 5-Fu-
duration of severe neutropenia from 5.2=148 days to 2 days. EC-18 125 or & SFU-EC-18200 | Table 2 Mean Nadr and Recovery Yom Neutropenia R CONYl, EG-18 25, S0, 100, 200 and ive oll-Tread treated mouse model
250mgikg administration significantly increased the mean nadir after 5-FU injection o001 -+ SFUsollve ofl || e nesed wEn SFU A00mghg
from 2.0=4.47 cellsiyl to 236=4.47 or 1581132 cellsiyL. respectively. The time of M M M M 2 5 2. Therapeutic effect of administration of EC-18 on other hematologic i hi i i | Sttt et
recovery to an ANC > 500 or 1000 cells/pl was signficantly reduced in EC-18 125 Tims {d) aftar §-FU traatment indicators in 5-FU-treated mouse model I i i i | Lmm
and 250mglkg-treated cohorts. Besides neutropenia, 3 single treatment of S-FU || Etesot of acministration of EC.18 on the mean abeoluts neutrophil scunte of mios follawing Injssfion 2 1z t : + [
induced the reduction of blood monocytes and sosinaphils, simiar to the patiern of || Win 199TORG of &-MBraumal. * 7 V3 SFUSEC-1S 100 MR, 3 SFU I SFU-ECE 200 Mg || . " N + H H seu
the decrease of neutrophil counts. The adminsstration of EC-18 125 or 250mgikg in || ™ 12 e % §7 ® P
5-FU-injected mice remarkably prevented the reduction of blood monocytes and § T b g E% : I~
In this study, is defined as a 50% or greater reduction 5 107 2 5*" M
in platelet count from baseline. and 2-fold or greater increase of platelet count from € cos . =
baseline for thrombocytosis. 5-FU treatment induced the moderate thrembocytopenia ! § : ] 3 L] » 12 % ° 3 & 8 12z 16 -9
from 4 to & days and followed by a more pronounced and prolonged rebound Zos 21
thrombocytosis. EC-18 significantly reduced the extreme change in platelet counts, ad ‘En‘ i 1 Ly
thus SFU-induced and . Moreover, EC- || & g it L
18 effectively prevented a constant reduction of red blood cell (RBC) count induced g o1 .§ Lo | E a1 .
by 5-FU treatment. Based on the obsenvations in this study. we concluded that EC-18 o Il [ : 20 M 80 0 - 2 B
has therapeutic potential as a ﬂmmutherapy adjuvant for the treatment of 5-FU- 2 d 8 8 0 5 " 15 0 E Time {n) atisr 6-FU treatment Time (N) after &-FU freatmant
induced CIN as wel as other disorders. PRUTOSI OF oy fHumosr o1 oAy i s 1z S ) ot o sdmincaton of EC-18 n (e mean soun o nawophl ang momooyte n 12 el
Effect of suminiatration of EC-18 on the duration of neutropania and on Hime to recovery to Tim {d) efter 5-FU troatment Times {d] after 6-FU trastmant savity Sollowing Injsction with 180mgikg of S-fuoraursall * E-7U vz +EC-18; P 05
Introducti ANC =500 csllsipL e R LS| (on clusion
——r || ——r—— il (| Erteot of sdministzation of EC-15 on the mean WEC, lymphosyts, monceyts and sceinophl counte ot
= Cr induced ia (CIN) is a o ication that arises during ‘Bavers Neutropenia mikse following Injection with 100m@g of 5-Muorcurasll. T5-FU vs. S-FUSEC-18 25 moia, §5-FU vs. 5 = Under 5-FU-induced neutropenic condition. EC-18 significantly increased the
cancer treatment and dose reduction. C: V, Weiss RV, Rickert s s T g:w SE ek SEU vn STUUEC I8 100 mpln £ SR e, S TUAEC-18 200 mpts TR ANC and reduced the duration of neutropenia and time of recovery.
- - y 624 [ #E, range) £ 2E, range) g 2
TS, Linde-Zwirble WT. Cancer 2003,103:1316-24. L BE, range) 000 = EC-1% also efectively prevented other hematologic disorders induced by 5-FU
® Preventing CIN and maintsining absolute neutrophil counts is eritical for sucoessful || oo preTyTry sez07s (58 w5 aszaTiE) — U treatment, such as the reduction of blood monocytes and  ecsinophils,
chemotherapy becsuse a rapid decine of neurophils increases suscepthbity to|| hens e 1000 ix:::g thromborcyiopenia, thrombocytosis and ansmia.
infection. Santolaya ME, Alv; Becker A, Cofre J, Enriquez N, O'Ryan - - . ) g
'em anI' 2;’;;‘5_;':'5;1“’ A - =nnquez L3 | — P=nz) e 3 L w0 = SFU-EC1E100 || = Based on the obssrvations in this sty we concluded that therapeutic
- Clin 9 Bt sasmoms o e 2 = S-FU-EC-18200 || administration of EC-18 could be developed as a chemotherapeutic adjuvant for
= In previcus study, EC-18 3 induced (P=uE) P=hn G2 EEREED izm -+ 5-FU-allvs oll the treatment of CIN as well as chemotherapy-associated other hematologic
regulation of neurophil extravasation. Jeong ef al. Cell Biosci 2019; 3: 1 = e e z disorders.
[Published online 2019 Jan 3. doi: 10.1186/s13578-018-0266-7). — P=nz) (P 00831 = 28z08022) 1000 5FU ECA8 —.
- e | . ” 83 et
0temgg P=uE) 1P= 000TTTE o Damaged tissus _ | Hamatologica
(] 3 3 3 1z 15 bl
e SIS R s aazern Tims (d] aftsr 5-FU traatment LA TIeAUSCAMAE | o nitment of Reeolution Weutropania
P 1R 1. AP T iy 91 MEUITOREr] (AT U CEFELL . MEAR LLFa0N O NEUEORENIE, NUTIDET G Eftoot of oTEC-18 on e p— Injostion with L ‘ HNautrophil - Thrombocyiopania
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1 y-ray y-ray + PLAG
" - 6.5Gy (total) ( A \ ( )\ \
: 8 —+—6.5Gy + PLAG (total) ’ 3 i | ‘T / ! \ | ‘ ' 4
g a (12/20,60%) : | ' : '
z Female v \
L ﬂ |
*| 12 by | ) | l -
u — gl ‘ o
a5 | MEg
I —_---— p \ ] ‘[ i ¥
01 2 3 4 5 6 7 8 9% 1011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 b S ¢
Days 4 3 !
) ) o Male ! |
11 weeks Balb/c mice_6.5 Gy y-irradiation to whole body /
Each group: n= 20 (10 male & 10 female) /
PLAG (EC-18) treatment: 250 mpk

Radiation only vs PLAG (EC-18) (250mpk) co-treatment, * P < 0.001;
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SHUAMMSER HIQUN TS (24/48/72 A2t 3 Eof) B LA

LD70/30 BrAFM QFO|A] 24A|ZF, 48A|ZF EE= 72A|ZF X[ K| & (30 M=)0)| CH$H 31 5 0}

Balb/c: 11 weeks, 20 mice (10 female and 10 male) per group

Radiation: 6.11 Gy y-radiation, TBI once on Day 0

EC-18: 250 mg/kg daily oral administration from Day 0, Day 1, Day 2, Day 3 to Day 30

Check point: Survival during EC-18 administration; Survival monitoring for 15 consecutive days without EC-18 administration

with EC-18 without EC-18
120 - :
100 |
9 : Y
< 80 (16/20, 80%)
ﬂ.é NC : (14/20,70%)
= 60 - ——6.11Gy (11/20,55%) | | 4
E —A—6.11Gy + EC-18(+0d) : "
40 —8-6.11Gy + EC-18(+14) :
5 7/20, 35%
7 6.11Gy + EC-18(+2d) : ( °)
20 - —8-6.11Gy + EC-18(+34)
0 L] L] L] L] T i L] L] L]
0 5 10 15 20 25 30 35 40 45

Day after radiation

Radiation only vs EC-18 (250mpk) co-treatment, * P < 0.001; Radiation only vs EC-18 24h post-IR, * P < 0.001; Radiation only vs EC-18
48h post-IR, ** P < 0.01; Radiation only vs EC-18 72h post-IR, ** P < 0.01

72MZE SMHE =M 2 B X5 RHUME SEE0




SE 825 :H-ARS 2E2| CBC &4 SRR

« Balb/c: 11378 259 20 Ot2| (¥ ZH 10 Ot2]) I YA Ci=F 20 Ot2]9| F (&4 2+ 10 Ot2))
« Radiation: 6.11 Gy y-radiation, Day 0 01| TBI

+ EC-18: Day 12 E{ Day 307tX| 12 50 ~ 250 mg/kg &7 £ 0

+ Check point: CBC &4

+ Blood collection: 0f 5 0tCH =& (Day 3, 7, 13, 17, 23 and 30)

A B C D
ANC Platelet RBC Hemoglobin
10 10000 12 20
8- Control(6.11 Gy only) | -8 Control (6.11 Gy only)
@~ 6.11 Gy + EC-18 50mglkg -#- 6.11Gy +EC-18 50mg/kg
PR 4 -8 6.11 Gy + EC-18 250mg/kg
1 . 1000 - ! 1
3 i =5
3 3 £
= =3 — o)
[y ‘:,)‘*- =5 ~
O o ~
— ©. C
0.1 100 = o)
x Severe Neutropenia b4 - [e)
[Thrombocytopenia -
O = x [=2
prd ‘ = (@) o
< o @D =
0.01 10 - e 1 %
_' - Control (6.11 Gy only) B 4- -8 Control (6.11 Gy only)
1 2 -
| % 611Gy +EC-18 S0mghkg -8~ 6.11 Gy + EC-18 50mg/kg
2
1 -# 6.1 Gy + EC-18 250mg/kg -8 6.1 Gy + EC-18 250mg/kg
0.001 ——— 14 . — 0 T . T 0
0 3 6 9 12 15 18 21 24 27 30 0 3 6 9 12 15 18 21 24 27 30 0 3 6 9 12 15 18 21 24 27 30 0 3 6 9 12 15 18 21 24 27 30
Days after irradiation Days after irradiation Days after irradiation Days after irradiation

*6.11 Gy vs 6.11 Gy + EC-18 250 mg/kg,
N<20

* P<0.05

** P < 0.01

**% P < 0.001

2 ool 0." A

Mol 25
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-2-linoleoyl-3-acetyl-rac-glvcerol mitigates the hematopoietic syndrome of lethal acute radiation syndrome in mice

Horea Research Intitute of
lRldd Biescience & Bitachnology Yong-Jae Kim!, Jinseon Jeong**, Su-Hyun Shin’#, Ki-Young Sohn!, Do Young Lee!, Sun Young Yoon?, and Jae Wha Kim?*
'Enzyehem Lifesciences, Jecheon, Republic of Korea “Korea Research [nstitute of Bioscience and Biotechnology, Dasjeon, Republic of Korea. * Usivarsity of Seience and Tecknology, Dasjeon, Republic of Korea.

Resul -2 4. Effect of EC-18 on y-radiation-induced DAMP release 7. Delayed administration effect of EC-18 on Survivabil
¥ with
g EC-18 ithout EC-18
The acite 3030 SYNOTOME (ARS) I5 3 Drag 1 Used 10 0esenoe 2 || 4. Determination of Lethal Dose (LDPOU30 in y-radiation-| | = 4 ey " — 100 4
range of signs and symOtoms that reflect severs damage to specific omgan | | o " " =3 i_ \ Radiation 1460, 280 myky £ =
cystems and tnat can Iead to Gatn within hours 1o s2versl months aner | | induced acute radiation syndrome mice madel $E00 (;i TRIGY = a0 —
exposure. In 1Nis iy, we Invesligated e emaacy of EC-18 for e [ _ oo | 2800 Lo m TitiETD - [ H -
development of a medical countermeasure for ARS by analyzing lonizing | | & gl Ceangy LT ' b A [ | T 604 —-ever
ragiation (IR}-nduced moriallty and moroidty. First, we establisned 5 804 $507 : ,,E’_m‘,‘,m,mm” W et i _stiGyeEC-Ben) - -
Munna mogel of e ARS Dy exposing eleven week ol maie ana femaie || & 08 ] e B era s o - et e senem e oo = 404 ciieyescomers [ S
BALB!C mice to 6.0-6.5Gy doses of total boty Imadiation (TEI. yray, *Co. || £ oo | T ety - mots o) 220 ot H 113y~ Eoimeza)
1553RIMIN), and assessed for 30 gay survival, mean survival tme and (| § =06 L IS Tt . T 3 F 204 e -
Iethalty dose (LD} The LD, with confidence Interval {C1j was &.11Gy ([ ® 404 - o 5 10 15 20 25 30| HMGE1 6113y = EC-18(=3d)
(5.38-5.22Gy). To detemine the efcacy of EC-15 In IR-Induoed mortailty, - |y s
we expased BALE/C mice [0 3 5118y d08e (LDpu) O TEI a0 oral DRE PO TE 0 5 10 15 20 25 30 35 40 45
o i 3 611Gy (Lm0 ¥ ag 4 Effscic of sdminictrabion of EC-13 on body welghic of Imadisbed mioe. Comiral -— - Daye PockTEN
adminlsierad 10250 mgigiday of EC-18, staring one gay aer || B Naresres bty ot ot rasiaten e a3 £ 11 et of vraiatn ays
IFamation. AS 3 f26Ult, 611Gy 0f y-/30130N Caused e 023t of 30% of Rodiion - —— Roiation only ve. EG-18 (260mp] oo-trsatment, =+ P < ¢.991; Radiation anly v&
the animais of positive control group within 23days, with an average life o . - = RedECSD EC.18 34R poct- IR, *+ P < 0.001; Radiaion ealy ve EC-18 43R poctR, = P < 8.51;
span [ALZ) of 17.9days. The percentages of sunival of the iradiated 0 3 6 0 12 15 18 21 24 27 30 ‘-\e - . - Fadiation only ve EG-18 T2 posiaf, * £ < 0.01
mice witn EC-18 10, 50, and 25amgig uem znm 20%, ana a0% witn Day Post-TBI T . Rt EC250 -
ALS of 153 223, and 28.2days, respecively. Moreover, Me LOTHISD || survivalrates of SALEI mios. SALSIC mice (11 week 0. male ang femze) eipcses - — I - ¥ o fene i 8 Comparison of EC-18 with olive oil and PLH on
dose of y-ray Imadiation caused a sudetantial eecrease In the bady weight | | 1 ®ca source of y-radlatcn. Kap Eraportion of | £c-8 somne | = b % i 510043 510043 Survivability
of the mice. The adminisiration of EC-18 eMectively prevented Severs | | MIe survvng at each tme Coinis for 307 AURNAN d05 O ¥, N Lozl : without EC-18
welght loes Induoed by Iradiation. Next. we Investigated ihe efMcacy of Table 3. f,‘j_:f;,“"'"“"“’" mitigatec Bodyweighdloce In mios srpocad o the Comtral T b EcH
EC-18 for nematopalefic AR (H-ARS) by analyang tne kinetics of ante | | IETE I T N T I e = £
bicod celis (WEC), red bicod celis [REC), and piateiats. A single whoie (| Losass 53 e ) 3. PLAG mitigates the depletion of ANC, PLT, RBC, HGB in s @0
Dody eXposire of y-ramation (6.11Gy) rapimy exnaustad lmnsmwac — - ice exposed to LD70/30 radiati R ECSR -
counts, and the administrafion of EC-18 significantly atienuated Lpsass 5% L A [rice & to dose of y-radiation. [— % 80 { - -enay :
ragiation-inducad degletion of WECs in the Iadiated mice. Espedally. [ i ™ am - ] - -
me o1 EC-13 eauzen ] L DR - 40 —E.11Gy = EC-1B(=1d] ! P e —
reguction of the absalute newdrophil counts (ANC. The mean first day =S am s as LN : ‘Eotout of EC.13 sdmiriciration on e ralase of HMGE1 and 240028 in bload af ; . £ 11Gy+ otve ciketd)
neutropenia |.°«NC<5CIDr.eHE‘pL] of conrol and £ 1-reated cotors ws i i Fmloe Imadiated with a dose af 8,113y of y-radlation.
182108 and 23+10 respeciively. Although EC-18 did ot || Table 1. Ectmated athat coce n BaL810 mise sfor %G .adtation. ' - : o €113y = PLH+0)
g'rrv!!éc‘l ‘meegrgnm‘;‘« mc';n lmm !Ivenerwmq Wfﬁoﬂefmﬂla hg 2. Dose effect relationship of EC-18 on the survival rate and P E LR v 5. Effect of EC-18 on y-radiation-induced lung injury. 0 5 {0 15 20 25 30 35 40 45
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Whan expasad to 3 supra-lethal dose (BGY) of y-radiation, the two of five (| Z
mice In the control conor sxperienced severs skin discoloration and - 51
etema formation on the front right feet and hemorhagls telanglectasia on || £ 1
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Program

Funding Available

Comments

NIH/NIAID/RNCP/PDSS

NIH/NIAID/CCRP

BARDA/Techwatch

NIH/NIAID/BAA

BARDA/ASPR/DRIVe

Cost of MTA non-clinical
study covered by NIH

Cost of MTA non-clinical
study covered by NIH

BARDA MTA leading to
non-clinical study
funded by USG

$5,943K

$749K

Study protocol (SRI) reviewing
by Enzychem for the project
start

Study protocol (Battelle)
reviewing by Enzychem for the
project start

White paper preparing for
funding approval by Enzychem

Submitted the business &
technical proposal for NHP
study

Submitted the study proposal
for Sepsis

ARS indication; SRI international
leads the NIAID non-clinical
program

Chemical (sulfur mustard)
indication; Battelle is the
agency’s chosen lab

BARDA will select an approved
vendor lab to perform the work
per the BARDA RTOR system

ARS indications;
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AL AAF GMP H|Z A A @ S

H1 GMmP A4 MH|

o A4k SHAH (Cephalosporin)

- GMP 5922008 4 (2018 )
- = HA: 21,000 ft2

- HZH WA 53: 250 tons

- PMDAGMP X4 &2l (2015)

H2 cmP M4 MH|

« M4k EC-18, Non-Cephalosporin API, Z K|
- GMP $2l:20134 1& (2018F A4l

- U= TX: 19,000 ft2

. 7t A S53: 200 tons (EC-18 10 tons)

- EUGMP 2IF (2019 23)
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Neutrophil-mediated pathology

Neutrophil

Tissue éell

Macrophage

Platelet

LL-37

~ D
Q@) <

[
@

Red IL-1 and CXCLs

blood cell

Nat Rev Immunol 2018; 18: 134

e Cellda mage o Th t Cy‘tokl n(_e and
* Delay in tissue Inflammation Vaso-occlusion . Tumour capture Autoantibody chemokine
repair umour growth degradation

* Sepsis * Atherosclerosis ¢ Thrombosis ‘ Tumour metastasis ‘ Autoimmunity
* Autoimmunity * Tumour-associated ¢ Coagulation in cancer (SLE and RA)
* [nfection inflammation * Pancreatic duct
* Diabetes * Organ damage in occlusion

cancer and ischaemia— * Sepsis

reperfusion injury
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EC-18’s efficacy in the neutrophil related diseases

\J
Neutrophils

! ! | !

— Bear
Anithculas
e “'@/ e,
PR Ty
Capraie | L
Juitnt Cavity
Conialning
Syweniad Flakl
Liver Blood vessel Mucosal barrier Lung Joint
« TIN (Tumor = DAMPs + Neutrophil = Neutrophil + PAMP: « Chemokines s Tissue damage
infiltrating neutrophils )| | * Inflammation extravasation infiltration ’ M'mrb;::n"’ « Hyperplasia = NETosis
DAMPs Infiltrated PAMPs .
TIN 1> pamvps ¥ DAMPs | Neutrophils ¥ SR Chemukmes> DAMPs |
Effectiveness | . Metastasis + NASH + CIN = CRIOM * COPD, Pneumonia| | * Psoriasis * Ra
in indications + Fibrosis « ARS + Asthma, ALT * Atopic Dermatitis + Gout
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