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Development of antibodies that block MASP-2 protein—dependent activation of the complement lectin pathway
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Abstract: Complement is one of the human innate immune systems and plays an important role in fighting infection. Thereare three upstream activation pathways of
the complement system, include Classic pathway, Lectin pathway and Alternative pathway. Complement dysfunction or overactivation can lead to rare diseases such
as paroxysmal nocturnal hemoglobinuria (PNH), atypical hemolytic uremic syndrome (aHUS), hematopoietic stem cell transplantation—associated thrombotic
microangiopathy (HSCT-TMA) Etc., activation of the complement lectin pathway and the alternative pathway is also involved in IgA nephropathy (IgAN).
Mannan-binding lectin serine protease 2 (MASP-2) is a key catalytic enzyme in the complement lectin pathway. Blocking the function of MASP-2 can successfully
block the complement lectin pathway, thereby reducing the damage to the human body caused by excessive complement activation. In this study, an antibody against

MASP-2 was developed. The antibody can block the enzymatic activity of MASP-2 and can be used as a potential therapeutic drug for MASP-2-dependent

complement activation-related diseases.
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IMER G R L M BREGSE AE RS, FATAMCIR
FEEFR B AR, FMA [ B 51 L RAE . AR HIE 2437
T A RMARIE P X T SRR oy 28 B PR A B AR A Ay SR
AMAZR G AT LIE i = A AR I - LR AR CP ), BEEEE BAR(LP),
FIEEAE (AP ),

B R ARG (PRM) 53E B SN I 17 (1095
JEARAHSEHEE T F (PAMPs ) SR tHE 43 F ( DAMPs ) fiH
O FEEAMIE, 728 Clq BIREELT, #E] c4d (C4 71k
PR BE) & LP SR B sais SR e . BEAE R i)
NTFUIEEZMEER, WHBEHEAHERXMBL)., FHRHEE
(M—ficolin/Ficolin—1, L-ficolin/Ficolin—2, H—ficolin/Ficolin-3), HJ5
Bi4E%E (CL-L1/CL-10, CLK1/CL-11) ", HLziRBIAFHIGH 2
G 5 RAMRTARPE BUE A, MY N-ZUER U R
WEES G, K W AR BSOS B2 SRR R U . A RIR AR Y R (I Y
MBL #1522 %R % B ( MASP ) ,flF MASP-1, MASP-2 #l
MASP-3", MASP-2 W[LAYIHEIIHMIE C4 1 C2 TB C3 kil
(C4bC2a) Y, MASP-1 AJ LIS MASP-2, FfH W LIYIE c2 HA
BEVIE C4, PRICTESL > MASP-2 HTIL T MASP-1 REETE C3 #%
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PR S, C3 1 C5 FARBAY 2 T UoliA SR ol 4 MAC s 1) 2 B
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MASP-2 CCP1-CCP2-Serine Protease /Bt ( MASP-2 CCS), LI
T A Ser633AlaZE ZF YMASP-2 CCP1-CCP2-Serine Protease Ji B

( MASP=2A CCS ) BRI A UcoedidA , N AleG FeBs Raifbhnsg
Fal AHEK2934000, JinEEF 3% A 2F a0t . iy K
i3k, i HProtein ASEDRIAlML, 3 EI4LMHIREM
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MASP-2 CCSE{MASP-2A CCSH 405145 # [ ( Sigma,
F5881 ) BADJUVANT P& ( GERBU, 3111.0025 ) IR& AL, 50 ug/
FURNE, sEBalb/e/N, FERR3 SRR G — K 55 IR %G —
FABCIL I A Ay, i —F 5 10 ug/ 2/ UK MASP-2 CCSEg
MASP-2A CCSH H R bt 4T A/NRIR . = KISV BT IR
BEREANMISP2/0 2: 1IR-A, FIHLAAIR (BTX, 47-0001) PE=IK,
JERTETHBART, FAEMAI (BTX, ECM2001) il
A 20 Jf A & B 10% K& 4R 13 /9 DMEM/F12 35 %% 5 ( Gibeo ,
11330-032) 1, 100 ul/10* /AL To6fLAR T, 58 —KInAZ
RBL2XHAT ( Gibeo, 21060-017 ) MEREFE . 7K )5 &4 IXHT

(Gibco, 11067-030) HREFRFEARIIR, e = KI5 HERKN -
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11500 ng/mlikFE, 100 ul/FLEEMASP-2 CCSE{MASP-2A CCSf,
Wi F96fLH ( Costar, 9018) ', 4°Cidw a4/t FALR,
HIIA200 wl/ALAYEFATE ( 19%BSA, PBST), 4°Citakzimd/Nf,
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FEBEAR, A100 ul/ALOGFLAR H A AR5 SR 1 T8 el 5 1 BE AR R
alifbiA, IR E 1N FIPBSTYE3 Y, TR /K AL FIA T bR
100 ul/LJNA 1:10000% B A9 24T FlIgG Fe-HRP ( Sigma, A2554),
FEIRMEE VN, PBSTUE3WR, fILAL00 ul/fLTMB, &G 1005405
AS0 ul/fL1 N HSO.Z& 1k J2 i o 7. BFEEFRAL ( Molecular device
spectra max plus384 ) 7E450 nm A0 & 4FLAYODIE I/ T8

A A PURAY e TE 2l WIAe W ST JE B AT, FFE A TG IS
KSR AR IR P KB 3R ZAAF200 ml, 55 135 HProtein
GHUBMlAL ik, FFRELRIENE T,
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ViRPUARLE G SEF1 71 HGE Biacore T200{Y 28 %E , TEProtein G
R AR IS0 RU, MASP-2 CCSHEE F1 200 nM¥E B - 14 1:25
BEAREE, IR B B 3 ok BE RO S5 A ik iR 4+,
VEBEAIHBS EPZZ iR, & Fr 542 HIGlycinepH 1522 i, TS 21
1 TR S PR A 53T TS e SR R T 45
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CA%FHEAb AR 5258«

T #E R WE( Sigma, M7504 )i A48 ( Sigma, C3041-50CAP )
o, YREE10 ug/ml, 100 ul/FL4°CI s T96Lik . JHTBSYE
WP, MA200 AR (TBS, &1 mg/mL AIMFEHAEH,
CALBIOCHEM, 12668-10GMCN ), F37°CHH2/Ni, TS5 &% h
W (TBS, 1M NaCl, 10 mM CaCl2, 0.05% Triton X-100, 0.1% HSA,
pH7.4) A3, HE-@ Al (MILLIPORE, S1-100ml) [14%
LB R T 4 A g oiiih, ARSI F4Cid s . FALh
GG MRBER 2K , VRS iR ( TBS, 5 mM CaCl2; 0.05% Tween
20, pH=7.4) YEM3IK. SO ul/FLIMAZL SR ANRE I L s b6
T B ai b B iR, =T N300 8l . K A HMAC4E B
( Calbiochem, 204886 )i FF T GVB++ZZ 1+ ( GVB, Novateinbio,
NIBB-300X, %2 mM Cacl2, 1 mM Mgcl2), Z&¥FE4 ug/ml, 50 ul/
FUIMAZI6FLAR A, 37°CRN UM, 96 FLIRBA KK I E 15
A3Ep, ZeabRN . FAPBSTURAR3IK, i A 1: 40008 B AE M R Akt
CAbFIIAR( AssayPro, 11254-05021 ), KL% 1N, PEAR3YX, 1A 1:5000
B HRPHRICAUAE TR RAZ (Sigma, S2438), 37°CII I/,
PEAR3IK, HIA100 ul/FLTMB, 50 ul/fL1 N H.SOZK (-, TERR
{3 ( Molecular device spectra max plus384 ) I 21450 nm K2 BUEUE

C35FHEAb AR i 5238 «

T #E R BE( Sigma, M7504 )i A TAL R ( Sigma, C3041-50CAP )
o, YREE10 ug/ml, 100 ul/FL4°CI s T96fLik . JHTBSYE
M, A200 ulF AR (TBS, &1 mg/mL AIMEHAEA,
CALBIOCHEM, 12668-10GMCN ), F37°CHfp12/hit, FATBSPEAR3
W, FAGVB++Z MK (GVB, 52 mM Cacl2, 1 mM Mgel2) 150 ul/
LRI LR . HFCIgFER MM ( Chemicon, 234401 ) LI4%IH)
B RETF GVB++Z2 oA, KBTI 200 nMIRETFAR 120 R, &5
4%C1qFE/R N IMIFR A, 4°C R VN PR -ARORER IS T
VKT 96 LA, £E37°CH RN LS/INET o AR & koK sp e gk
FLIV 104354, FHPBSTIRAR3UK, JILA 1:8000%5 BB C3chilA ( Dako,
A0062 ) 37°C RN 1/INET o BEFR3IR, MILA1:5000% B (195 fleG-HRP
(Tnvitrogen, A24537 )37°C W 1IN o SR 3¥K , il A 100 ul/fLTMB,
50 ul/fL1 N H.SOZ E RV, TERGHRY ( Molecular device spectra max
plus384 ) 111450 nmf K BEUE
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UG TR R 20 80AE v PR IR B L5 B AE (HUS ) #8514
MASP-2 A\ JEALEICSTBLI6/NR20 H/ZH /0 AW, 4RAT6/NRHES:
ISR P STT.S me/ke LA, XTHRZLIEHIPBS, 6/NBHIS TG 71N R
IR AIBFIESF300 w g/kg LPS + 225 ng/kg Stx2, 48/INi e A BR 6/t
MEC /N RAATE RS, EE120/N, SLI25,
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MASP-2 &4 6 ~J7B: CUBI, EGF, CUB2, CCP1, CCP2,
Serine Protease (SP) ™, 0% CCP1-CCP2-Serine Protease [ A Bt
( MASP-2 CCS, Tyr293-Phe686 ) B2 H IS5 T5t K 70 KDa (&
1), T Serine Protease (SP) FEHAWREM:, SAKIIY], fr
PASEAR R A 2ol D R P B, 738 264 R 7E SDS-PAGE
EHPHA . BA Ser633Ala ZFEMRAEH) CCP1-CCP2-Serine
Protease F & ( MASP-2A CCS, Tyr293-Phe686 ), SerineProtease F
Bk KRG TE, ANHe AT YIS PIE, T LUEIR JF AT
SDS-PAGE "2 I—4%1F . IXHBEIR S THAMME, O8N T HE
FIFaETE

L2 3 4

[ 1. MASP-2 CCS 5 MASP-2A CCS i) SDS-PAGE %54, 1,
MASP-2 CCS i JFL 5115 2, MASP-2 CCS bR 4515 3, MASP-2A
CCS IR &AE; 4, MASP-2A CCS JER R 44
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IR T =R e KR b S LU I R TR B i
SR, SEAE AR AT LAY SP2/0 AR T4 AT Rl o185 ELISA
A TR S A, SRR AER IR, O TR
PRPUR IS AR, i ELISA B8RP %08 o @ AR A
FEMUAR S [ T PR SS B ORI RIBU R YUALE A i g, S
2 fii7R, mabl126-21 5 mab124-19 {J EC50 7€ 0.24 nM, BiHIHLIA
ShRgs & HARREN .

Binding
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3. BUEHUASS & SR T E 4

JE I F A B FARILR (SPR) vAIE MR BUIRSS & 3
JGER I 1 iR, mabl26-21 5 MASP-2 CCS 3£ F1 11N
1.478X10™°M, mah124-19 55 MASP-2 CCS A3 A1 114 3.504X107°M,
AL mab126-21 SRS A HEM I E T mab124-19 S5HELEA
FMA,
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Ka(1/Ms) Kd(1/5) KD(M)
126-21 4281F’ 6.329E" 1.478E™
124-19 1.661E° 5.819E™" 3.504E™
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AMEEEE R IR (LP) FIRECIRAN4F (PRM ) MBL 5§ Ficolin
5 2 A~ MASP-1 J% 2 4~ MASP-2 44 B 4%, 24 MBL 5 Ficolin
GEEF) N-F I FUEeH 220 ERE, MBL WS MASP-2 M#2 4%
TR M, MASP-2 fifk C4 Il C2 FE I, C3 Akl C4bC2a, C4bC2a
Ak C3 A, C3b, BEMITE AL C5 ¥ 4LHEF C4bC2aC3b, T L MASP-2
SR G REALAG , FHLIET MASP-2 HOT A ELISTAMARES
W, YPURZEE S MASP-2 LR, & ¢4 B4R ™4 C4b 5
C3b BYZ/D 0] U W MASP-2 AR AL TG PEAYSR S5, 351 S b 4
E’m@@%lﬂi%ﬁé&# ( rﬁl 3),

A ti-human C3b
mnbuay-unv

/. MASP-2

® Mannan

i
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& 3. %MZI:IJJ fuuﬂl E’J%%;&E"uﬁ“ﬁﬂ
BRI MASP-2 #4k G4, C2 FERL C4bC2a S 1] i 22
HIE 4 T7R, mab126-21 5 mab124-19 [ IC50 6};7']%70067 nM,
0.426 nM, VLA mab126-21 FEGFEMNGIE 1R T mab124-19, X5
mab126-21 SHUREE G HSER 3T mab124-19 AH—3K. 171 B 2491
IR E T 8nM B, mab126-21 A LASE 4] MASP-2 ARG 1.

C4 assay in 4% serum
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& 4. Hrimifil MASP-2 #fb C4 UYL IR 45
Pk mifil C4bC2aC3b BYIE LA HI ML inE 5 s,
mab126-21 5 mab124-19 fJ 1C50 ﬁ%ﬂ%mm nM, 3.199 nM, i
mab126-21 HIREEINHITE SR T mab124-19, X5 mab126-21 54
JREEA HEAT 3T mab124-19 AH—3K.

C3 assay in 4% C1q depleted serum
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5. iR ENI N A B E T e

BB A N 280 R A MR FEZRBAE (HUS ) BESRIGIE,
HRIHE HUS 14 4055 75 PR [R] L0 R 43 0 43Sy T HUSS BIVIE VS A DG
HUS (D+HUS) FidlgieA! HUS (aHUS/D-HUS ), D+HUS 2=
EHEHERNBEA R E 0157:H7 BI3E"; aHUS MH5IEIEI5AHE
HSUD-HUS)", 22 F B, HEEE CRMA TR 5 H 255 )
Sy B 5 R s AN M R AR R R AL AMA R S, 5l
aHUS 9%, Hiim2, FRELAMERLsmE, K, Dk
BEBR R B L

2SN 6 FiR , B W, mab126-21 B DL G 4E /N LAY o
PLAETHET], A 84 /NBTHERF] 96 /N, 4R mab126-21 413l T/
FUAR Y MASP-2 BE M, BHIST T AMABEER R, Wi T #MAT
BRI B
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e Survival of Stx2/LPS induced HUS
100 -~ Negative Control
20 & 12621 75mglkg

Percent survival
@
-]

48 54 60 66 72 78 84 90 96 102108114120
Hours after Stx2/LPS injection

& 6. HUATE HUS BRI p il 245002

e

FMATE AR B AR S B ANl N AR ﬁﬁkﬁﬁiﬁﬁzﬁi #h
R E S, HEARR P REIR A S T IE 2, B A —H
FHRE , WS EUE B8 MASP-3 /2 D B FRTAMEIER, D
TSGR RSB, B E R R SR 2 T A
Z A2, MASP-1, MASP-2 7E{RNZ#| C1INH fIf ", 18
LI G R A, 4 ZIEER I 1A B BB R TR e MA
TGS RIS . Berger B IRIE T IgA B A B R AE
ARG T TgA A1 C3 GTTER", 25%9 MR NKLIN T 5k Rk
FIAR BRI S, @1 MBL. L—ficolin, MASP-2, MASP-1/3 &%
CSh9"™", B /NERUTEWEESE R IR E S TgA B A TR A
%, Roos 2 NAEHIE/INRITEN MBL. Lficolin. MASP2. MASP1/3
K Cad SR ANHBUE AR . AU S Ak e 2 R A 5, 5
RS BRI, TeA R AYINSE MASP-3 /K4, MASP-3
AR S TogA B M B AR A AR AL SR A < . AR
IEH A A RIS A TgA AT LATEIRSNE & MBL-MASP &
AW, $EC3 M C4 IFALAPIER,

DL FIEE RO R EEXT MASP=2 2B IR IR, IR 8t
FFRF BTN IgAN BFIRYT . Narsoplimab(OMS721)&—Ff
EF%F MASP-2 () AWML TE DT, AT Hddl P 1G4, fERAIER
F| 4 £ IgAN [BFS LM AR B 25, Narsoplimab S8 1R
WE, MR TS 12 A 1 bkt Narsoplimab XHd/b 2
FURAIITA, 12 45 TgAN LA 1:1 F L BIRERL 4B = Narsoplimab
AT BEZE Y R T AR A2 I A 5 2 40 T ) 55
(ACEl)—‘Z[ﬂl”&?frﬁﬁx{ZMﬂi{% (ARB)IAYTY, I H eGFR /K
30ml/min/1.73m*, {HFAT BF RSB R B 1g24h, =& H
F R R UM HERRAE SN o IR BUAS REEAEARML, PR~ BAST K
ZRUBEN eCFR 458 E . 215 18 A GGAITINL 6 MK ),
Wi 2z (Al A & A IR DB 2253 (18.0%A11 18.4% ) ', FifA & bt
J5 8353 Narsoplimab fiiiE:, #74% 12 ], RGO B EREGE T
—-61.4%MEAIR, HIFEENA BFEY R BRI (FRARNTERZE L
H+7.3 B-773% ) ", FEFXBLLER, —IRENL. BE . CRFIN
M8 Y Narsoplimab R I8 1IE7E Fr 4k M R (IR IgAN B & p b 1T

( ARTEMIS-IGAN, ClinicalTrials.gov #714F NCT03608033 ).

AWFFTRYLE T, mab126-21 & mab124-19 B A EAEHY4:
PERGERITT (435102 14 nM, 35 nM), FEREHNHI MASP-2 X} C4 (1%
EALEIE], DURIRH e C3 ML DIE], BT REE BT AMA
BEER B KNSR, mab126-21 fEig1E HUS A
RN R A AP ] 12 /0B, 3R T —E R, HAFE
RAMAZE IR 25 R

5

ARG IF & T 51X fMABESE 284855 11 MASP-2 (LA, Pifk
AR R R SRR, REAT S BHIRT FLATE M, Db i BT EE SR
Rigiz, TEshYiR I RIFRIZEROE M. 207 HHEEE IgA
B, JE SRS I R TR LR AAE (aHUS ) SRR A7 AEAMA TS P
S, BRI PR I BUR ML A B, AMASASRARTELR
VR AR R BB, 1 RhESE 278 SC AR i MASP-2 Y RHITHL
WA B X LB ARS8 il AR —2 T DB iRy T 2
YK o

Jg

T B IR TAEMF RS Sk, BUERA AR
MLATRHAE2E X AL AR, FEIg 58X — /IR 1 e kgt
filto B [ SR B A TAER S8, B KA A BABIME 2
FEM X — TAEUR AT RE, R
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