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[HZE] B - & UNBEIES LR L8 n BN T Xa (coagulation factor [Xa, FIXa) “WH#E &S AYBATTRERIIA, HOF5E Hike)
REBAEFALE . T3k « lad e/, ZA R | PR TT LA AN M Rk Al bR AR, 5 v Al A FIX a BA TR s sk R
JRE W B A i k5 F IX a LA i SR A0 T B B, ) A6 40 Bk i 76 [ 18] (activated partial thromboplastin time, APTT) FIEE ifi [ )i
i1 (prothrombin time, PT) PPAGBAHLAITIRCIL ; SRJEFI A & P PAG IS FIX a BT PRS2 ;SR BB 1 -2 (3
L TNHA S FIXa M AR T REROSE A 0k, IRl S8 s ()il ad & Rk WX — 25 & 0T a6k . 455 - i
A E) 1R oA B FIXa B R 58 BEBUIR FIX a4 BUARBANSE I PT AT F X a RO BGTE M, (H AT 2 4B APTT % 88.8 s, A& X4
(25.5s) [3.5M%, JEHEBWEMREIM: . EA-FEAXEHMZE R LI, FiXa-4 REIEES FXaWRYMLOALSE A, Wi i T FiXa
FIFVIla (45 & X 3. Serscg it — 50 UE 7 Fabgh iR, FiXa-4 DR 00 7 s F X a (942 5%, FIXa-4 (93 2 5% 400 pmol/L B
Al FXa (242 LTS8 4l il i FVILa m £ iE BRI 7R FHIR B30T 50%. 4518 - SR FIXa P FIXa-4; FlXa-4 5 FVlase4
254 FIXaBiAs 7 FWla-FIXa & AP K, BHWTF X [ FXa 9554k, BT 2 S5 ok 90l o 51 8 & 4% 2 FEhu /R .
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A novel antithrombotic antibody targeting the binding sites of the coagulation factor FIXa-F\lla complex
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[Abstract] Objective-To prepare a monoclonal antibody targeting coagulation factor [Xa (FIXa), a key factor in endogenous coagulation pathways, and
study its antithrombotic roles and mechanisms. Methods - Immunization of mice, hybridoma technology, cell expression and purification were used to
prepare the anti-FIXa monoclonal antibodies of high purity. The monoclonal antibodies with high affinity for FIXa were screened by enzyme-linked
immunosorbent assay. The activated partial thromboplastin time (APTT) and prothrombin time (PT) were used to evaluate the antithrombotic effects of
the monoclonal antibody. And then chromogenic substrate method was used to detect the effect of monoclonal antibody on the enzyme activity of FIXa.
The method of computer simulation of protein-protein docking was adopted to predict the possible binding sites between FIXa and the antibody, and the
binding site, was verified by competitive experiments (indirectly through the chromatic substrate method). Results:FIXa-4, an anti-FIXa monoclonal
antibody with high affinity, was generated. Although FIXa-4 did not affect PT and the enzyme activity of FIXa, it significantly prolonged APTT to 88.8 s,
which was 3.5 times of the control group (25.5 s), in a concentration-gradient dependence. The protein-protein docking prediction results revealed that
FIXa-4 did not directly bind to substrate catalytic sites of FIXa, but occupied the binding region of FIXa and FVlla. Competitive experiments further verified
the above results. FIXa-4 inhibited F X a production in a dose-dependent manner, almost completely inhibiting F X a production at the concentrations of
400 pmol/L, and FVlla could correct the inhibition effect of the antibody up to nearly 50%. Conclusion-The monoclonal antibody against FIXa-4 is
obtained. FIX a-4 competes with FVlla to bind FIXa, and inhibits the conversion of F X to FXa which is catalyzed by FVlla-FIXa complex; it plays an
antithrombotic role mainly by inhibiting endogenous coagulation pathway.

[Key words] coagulation factor [Xa (FIXa); monoclonal antibody; activated partial thromboplastin time (APTT); enzyme activity; coagulation factor Vlla
(FVlla); antithrombosis
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Jef A AR E BRI Y AR ZE R Y EAY Y
FEEYURIGTT, AREPEE . bum/ MR R B o,
BUEETA YT L8 A I 11 GBK S0z r AN [] A e o A1 B
Wrgt s R . HAT, AR R b 2 A R
i 4 Z KPR Cneskmo) = ANl 3R
(FIMETDIE . FRLEIIESS ), Y ml /R FH B i v A 0 3 [F] B
Mg (B EFMa, Xa), MERLREGRXT A2 PEE M Re
FEAERER PRI S 2 AE A A GRS R
AR o 7 E T P TR B L A A S B AT B BT
SR Ik M BT 7, PR EE I P A B 1
FR BRI R i 25 WS AR,

HEIM X FIXa (coagulation factor [Xa, FIXa) 2N
PEBE I3 78 OCHE A BE I K, J2 Pk — AT v B A B Il
FE L FIXAT RAAE SR AR M ot /MR L F XTa B HE 0
R FiXa, FIXafgisA a5 2 21 7K 25 20 i 4 i )
/AR, A ¥ 1 A B RO B B 22 T (1 SR B
FIXai@ i 2 i FIXa-FVlla 525908006 FX , %0 # 0y i
B AT (tissue factor, TF) -FVla & &%) 50 £ LA
R R R 7 A A B R AL 3R T Lollar
2 U AR RAMIERA T FIXa 38 PEO S M5 (FIXai) wT4
68 1ML 1Y 5 Benedict 55 ' FE S 4G B ) A5 AL hiE B T
FIX ai AT DL 750 B 1 A4 B B8 (E %o 26 B 1k 1l 5% e 4570 o
I, FIXa B R 2 he i i 8 s & 4 by 12, B %
FpEE X FIXa B30 60 50 IEAE BT A, A4 /N o4 i 5
K35 AR P A BT R ) . FRSE R . RNA
i AR AR

AUGEHLE I i 4 T — kR L FIX a-FVlla S 88
B SR AP B ST B iR FIX a4, FIXa-4 AN iS5 FIXa
JEHEACAL A G, i S T FIXa fFVa (9454 X
B, EERHZAE PR A R BT R A R BB E -

1 HE5RE

1.1 ke

110 LIRS KAk BALB/e/NEL . BREISH
SPF&, W H R MPE LA RHE AT BRA R], B VF rIE S
9 SCXK (37) 2018-0003. s:2¥a3h¥ i b i A2 K 2pE
2 Be s B FRAE SPE BB R g b, SLAT R 1A
S, A ATIES O SCXK (37) 2018-0003., Zh#
LI RAEIIFF ST . B R 4 At SP2/0 SR R T [
PHEBE AR, H5 8 TCMIS,

112 FBRH AR cEPREAEREEN A EE
STEMCELL A H], 4Rk . R b AR . B
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4 B¢ (PEG) . WH 4 A ki (pristane) W H 3
Sigma A ], ANEEMETF FiXa, FX 4 H 3% [E Enzyme
Research Laboratories /A ®] , i 1k ¥ 4 Bt il 1 fif§ 6 5]
(activated partial thromboplastin time, APTT) i, #HEIiL
Wi Jsi sk ] (prothrombin time, PT) i3 . Owren'’s veronal
2% M W (Owren's veronal buffer, OVB) Iy H i [
Siemens 23w, BEIMLAE . B NS L AE GRAN B i 196 22 AR IR &
¥ (PC/PS) W A ¥ [H Hyphen Biomed A, % G Efig
WERE AR FI 160 2 LR R A IR R, BRI A5 FVI
Wy L v i 9 ) s BB AT R WD, ELISA-TMB {2 (4
W A 2 E Gibeo A W, IEHE AR A LK W A % H
Instrumentation Laboratory /A 7], SPECTROZYME"® FIXa
KA H &K Biomedica Diagnostics /A 7, 14 kg 7
# (Russell’s viper venom, RVV) I B 7% [E Diagnostica
Stago A7), S2765 & {4 ik ¥ ) [ 7 K | Chromogenix 2y
Fl, HRP 43 A9 BUIR — $t W H 32 [ Jackson Immuno
Research Laboratories A A

APTT HI PT AL #% (STart 4 fibrinometer) 14 [ i
Diagnostica Stago /Al , bR (typel530) W H 5

Thermo Fisher Scientific 2\ ] .

1.2 2 LA FIXa g 0 A I8 vl PEHTIA
121 R/ hRUCAIIRL G it SPF 2 BALB/c IR/
B, 6~8 it 4 K. Wik fpes FIXadi)il 5 3k Q58 444 7
RA, FIXaZRWJE 4 100 png/100 pL, 2 H & #4554
50 pg/50 Wl 55 2 AR, K ol IR 58 A AR R 2 4l o 1K
ANGELAET ;3 W e, FIXa 5t 8 iR +h 2% oh i
(phosphate buffered saline, PBS) B % 100 pug/100 wL,
PEATIE I 5 s 55 4 e, BInse ey, DL 100 ng/
100 L 75 A7 R # KR 5F o JLdEfT 4 Ik fle . Bk
RENRIIEG 2 A

s G I 5 3 H BRSNS , 5 R A
Jitl SP2/0 7£ PEG YE ] N AT ARG, ARAS 2238 IR 4 M
1.2.2  PUURPHPE A BRI L A se R AL 2 2008 A B 1% 5
7dJa, R R W K 2 (enzyme-linked
immunosorbent assay, ELISA) #F47Hi R BH MR . 7
ELISA B4l ledi ) FIXa 0.1 wg/100 pL, 37 °CHEF 1.5 h;
T 2% 4= M35 F1EE 1137 °CHPAT 1 h; SRG A 40 8% 37
BIEW, 37 °CHEFE 1.5 hy REMARIE P, 37 CHE
30 min; ffa LA AR Y TMB % iR #EHE S S min f7
A Z1E# 2 mol/L H,80,, £k o AR 5 78 B bR A
450 nm A0 & A OGRS, TR EBURBAPE AR B bR SRS TE
e AR FR B BE T SRR 3R, 7 dUR Pk B T
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R, F

96 fLA T, F5 bR ELISA B4 70 ik
IFI 14 B 5 A8 2 L Ao

1.2.3  Prikiy OB EPURHEA A, JEHRNA,
S5k cDNA, Al /N LRI 3 5 | 92k 4T PCR. S
. 98°C300s; 98°C 10s, 58°C 155, 72°C 30s,
40 4MEF; 72 °C 300 s, fieJa¥s PCR ™% LG RE
AR FRA R

1.2.4 K& RbURaift R4 2, 6~8JH
W&o ARRT 7 d 5 pristane 0.5 mL/H, SR 7R/ BUE T
SRR AN (0.5~1) x10°4M/0.5 mL; 7~10 dJ5 Al WL
BT, A T IEBERAR L, BUERBEKZEOH
B, 2400xg B0 10 min, WO BVEWR, INAS A
LHRE 47 0.02%,

i JEAE 1 G BB Al AL AR R W] TR AR L ik
WOER BB AR HEA TP . AR BEZ . BEMG; A H
HEIER (BB AR > T =30 000) X BB 0t 4T HE g
Wedn, 1B Al T A

RAPARPUL

1.3 Hifk BRIk

K H ELISA #EATHUR S R 3K o #£ ELISA #i rh A
i FIXa 0.1 ng/100 WL, 37 °CHFH 1.5h; 2% 4+
LY AR 137 °CHFH 1 hy SR 3 I A [) i B2 45 B2 1
Pifk, 37°CHEE 1.5 h; #HEMARIE P, 37 CHE
30 min; HRJ5 A W G Y) TMB % i EEDCE E S min 5,
JIA 2 1B 2 mol/L H,SO,, 21k R o il bis A A
450 nm ARG

1.4 HUBEMLM &

1.4 APTT B el (038 ARSI R HiM & 37 °C, #R
JEH LA OVB G RE, ks APTTRRIT, HE AR
MK IMA 50 WL APTT 5] . 50 wL 1E 5 AR A 1 5% F i
Tk, &R SRR R IR . SR 25 wL Bl F%
FIFEFEETF IR T, 180 sJF A 25 pL 50 mmol/L CaCl,,
[ 27 AP L 1 0 e U 55 0 R 1R 3 T M K O I
ICSRALES L RRPE . Bee, AR IR b A 2 v B Y %
(L FITGE I ) 225 1 T 2k

1.4.2 PT EH/ORAER AR BN ZE 37 °C, R Hbiik
M BT IE R R A MK T, ke PTRIT, HUE R
Moo ImARERR, #E sl sk i iR . SRIE A
50 pL S HURMIEH IR G M, Ji4& eI ta it
. 60 s 5 inA 100 wL PT3F,  [R] B 42 T4k L 1 0
B, WLEHERRAR 5 0 B, 0 SR ANEE L AR
R 1L TR 28 V¥ X 501 R GE e [ 2 ) 1 2%
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1.5 AW I A0 HT A o 1S PE: 9 535 Wi

e AR E N 37 °C, R FR B S F A,
I 5 RO BE Y B A AR08, EVA H] 3% #2410 min, [H] B
5s, TEMREH 121K, #K)5257% SPECTROZYME® FlXa
REJEUI, 7896 FLARTRUINA 100 L Tris 2% ot
# (50 mmol/L Tris. 100 mmol/L NaCl, 5 mmol/L CaCl,.
33% & P, pH=7.4). 10 pLFIXa % 1 (2 pmol/L) .
2.5 pLpuiRkaloxd B, e JE A 12.5 pL ) FIXa & (9
(10 mmol/L), filt & S 5 5 HAE 405 nm bW O (F Y722
B L AD/min.

1.6 FIXa 45 5@ BEDUANT LA S5 7 x5 ity fi il

FIXa P AL S5 3 — AR FIX a- 31061571 2 59
(PDBentry: 3LC3) [ fhiARSE#Fg Ml il . % &%) 3LC3
rh SR Gk B B R BE AL SR TR g S, TR I g 5 1Y
FIXa 5k 5 12 75 % 5 A 0l ¢ F4F . 8 b SabPred [ 3 119
Abody Builder ** ¢ F Il 8L 5 B BT 1A 7] 25 X1 = HE L5 4
B 1d ClusPro #ATHLIA S FiXa X4, Hrb7e X #2117
ool T B R B S BE R B R 0 AR BB PR e I
(complementarity determining region, CDR) [Xis ', X%}
a4 i open-source PyMOL  (2.5.0 ) $2ft >/,

1.7 btk 5 FVlla 454y FX a (Y S8 490 50
1.7.1 FWIAYES 76125 pLZZ i (20 mmol/L HEPES
300 mmol/L NaCl, 2.5 mmol/L CaCl,) /il A 1 U/100 pL
BEIMEEFT 100 weg/25 WL FVI, 37 °CW$E 10 min, 152 FVla
(W BE 250 0.4 mg/mL) o )i fim A 1 U Kig &
(hirudin), B 1F FVIla fif# .
1.7.2 Pudhxt FIXa-FVlla & & 93806 FX 030 75 T K
W %5 50 ng/2 WL PC/PS. 5 pL FIXa (20 nmol/L) .
10 pLFX (3 pmol/L) WG, A5 A TR G L1
8 wL FVlla (80 wg/mL) F15 wL¥ifk, 37 °CHFHE 15 min.
FEANA 20 wL EDTA (20 mmol/L) & 1l 1, fJafinA
150 L 7% 0.1% PEGS8000 /i) TBS-Ca™ Z& 1% (20 mmol/L
Tris-HCI. 100 mmol/L NaCl, 5 mmol/L CaCl,, 0.1% 41l
WHEH) FRR =Y 7,

VBRI B R 37 °C,  BEHE ) T 4006 PR B B] 34
95 min, [EFFE10s, TEHXRECH 31, TE96 fLiR A
40 pL SR8, FEAINA 40 WL & (4 #) S2765 (1 mmol/
L), il 2 A 405 nm Kb SEAE B AR T
AD/min,
1.7.3  FVlla 2] EHAAXS FIX a-F VIla &4 4400 i 75 T B 4G
W BEHC “1.7.27 A IS PURE R, He IR ERERY

EHSSR R, 2021, 4109) (@)
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ik, ¥ LR NAR RS pL Bk 2.5 pL FVlla Al
2.5 pLyifR (ZOREEARAR ), I ICAE 405 nm AR SE(E Y
BARENL (AD/min) . 201 A FVlla 5 % 5 4 FXa
A R 25 AN A F Va4 5 119 F X a 22 o o 1) 25 B LA AR i
A FWllat& A 1) FXa L il .

1.7.4  f57r FXad iU 5 24 R s R bR el 4 %
VO B4R, B4k 25 pL FX (200 nmol/L) . 25 pL
RVV (42 nmol/L) . 50 wL TBS-Ca>ZE iR 4, 37 °CHiF
B30 minJ5, FX BT N FXa, MR R 5247wk
A FXa 24k i A 10 nmol/L,,

IR A AR I 37 °C, BEHEEh S F IR IR,
SV R S min, ARG 10s, JEFRKECH 31K, 1F
96 FLAR M A 40 pL AS[R] ¥ i F X a F1 40 wL & 4 I8 9
S2765 (1 mmol/L), fil% )i, W&k HAE 405 nm 4b MO
EHAZETE DL (AD/Mmin), BN ZRIEYIE R, 46 FXa
F14) 228 5 RTOGT 7 114 52 7 oK 23R 2 Tl B £

2 BHR

2.1 APTT. PT iE45 i bisefe M
Selailat e /AN ARG . PUIT . A
TR G A b H ARG E 1 ¥k 5 A FIXa HA S 1 55
Behiik (1A, EC,=94.67 ng/mL), fi44 M FIXa-4. 1%
F A IZ BT APTT M PT (U520, FH AR PEAS Hore R
PEBE I 5 4% AN AMIEPESE & A2 h A VE R o 43 iR R [R] i
FE R B v BEBTAR (22 R 200, 100, 50, 25, 125,
6.25. 3.125, 1.56. 0.78. 0.39 pg/mL) /il A %] APTT 1§,
PTRBRZR T, SLRas R goRs, SXIR4M, FIXa-4
ffi APTT W K s H Bl % FIXa-4 W B AG3E n, LX)
APTT WY RER N G, F K fff APTT 44 %2 88.8 s,
MY F XA 25.5 sAY3.56% (F 1B, 1C,=7.71 pg/mL).
X — AT AL W] 8 e T TR 25 K Y 2.5 £ APTT

2021, 41(9)

JERY o 11 FIXa-4 FAAZENPT (E1C) . P LS
B FIX a-4 55 SV i ) T A IRPEBE I R4S, TR
TERI T FX L F ISR 5 1 i A A ] B afi ik A2 Y
BRI T

2.2 FlXa-4 A BLEESS Y FIXa AL 08 PE D7 55

NS MR, FIXafE MEEEA FX EE FXa
A FBE MR RN . B, b TAFSE FIXa-4 B 4TEE
MU, FRATE ekl T =X FIXa ARG M 2, F it
R ARG 10 2R fie 1) T e ok i Il il P e AL TG P o 20 SR TR
WP B FIXa-4 (R 1000, 100, 10, 1, 0.1, 0.01,
0.001 pg/mL) S5FXa®HAIRAME 3 min, FHIAFKXa
RAONEY AT R, SEEFUEI D (405 nm) . AD/min JZ
We T B AL IE M. LIRS R R, FIXa-4 XF FIXa (1
fEARIEETC I g (1812) o IS0 5 25 SR 3R W FlXa-4 Jf
N L B A5 A FIX a B9 AL TE R AL 05 & 4 B
.

2.3 FXa-4Hitk b5 FIXa M4k G5 R 45 1 O oo i i
N1 WS FIX a-4 (O HTBELE AL, FeATTRIH]
XTI 5 FIX a-4 5 FIX a A9 45 45 07 A5 R 47 30000
HTE R4S EHEZE (Protein Data Bank, PDB) Hii%
A IR E 1 FIXa 2K E PS8 BE 454, [R5 & 3
AT F BT URXS T FIXa fEATEPERY 2, P FRAT]
BT —> FIX a AL 25 b B0 il 50 &2 & W 4 kg g sr 1
FIX a i Al 25 A0 Sl i) = AEASE AL 5[] iy A1) JH e 1A 285 4 0300 1
S T FiXa-4 256 X0y = iRy, W ad 85 [ -8 [ X
FOr ki T S S MR I RS . BHREST,
AL 979X GG I T 30 AL XA RAEMIMR
TG MEE L, KREZBFIXa5FIXa-4 145 S5 =
LG G AR, Fh RO B AR RS TR 1 7R
FiA M4, FiXa-4 5 FIXa 22 [0 25 A48 AFHLAS FIXa

A B C
4r 100 100
80
3k
g ;"’ » 00
Py R
g > X 5
Q < 40+
1 0
201
000090000 °
L [ ! 1 1 ] L 1 1 1 L 1 1 J
-1 0 1 2 3 4 -1 0 1 2 3 -1 0 1 2 3

Log[FIXa-4 concentration/(ng-mL™")]

Log[FIXa-4 concentration/(pg-mL™)]

Log[FIXa-4 concentration/(pg-mL™)]

Note: A. Affinity of FIXa-4 antibodies to FIXa. B. Effect of FIXa-4 on APTT. C. Effect of FIXa-4 on PT.

1 FlXa-45 FIXa95E70 5 B33 R iR MR SME MR & 2 A m

Fig1 Affinity between FIXa-4 and FIXa and its effect on endogenous and exogenous coagulation pathways
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IR F

03F

02F

0.1

FIXa enzyme activity/(AD-min™")

@
®
L]
®
[
[ ]
[ ]

Log[FIXa-4 concentration/(ng-mL™")]

2 FlXa-43f FlXa LB EAFIT
Fig 2 Effect of FIXa-4 on FIXa catalytic activity

b A s m et (BI3A) . IR, mARXTEEE R It
K% IEFIXa SHRA G280, (B 83555005
S AR, EAEAL S5 M Bl = RS54 AR e
Z R P A B A T REEAN T, BRI RT LA A
HED F1X a-4 255 9 A H %520 FIXa 19 fEAL

F3—JTIH, XL sk B 2 BT 9 FIX a-F Vila 25
AP AMHYIAsES (KI3B, O, #ln, £1d
FIXaf# Asn-c 93, Lys-c 132, Arg-c 165 fll Thr-c 175 55 4%
B2 5FXa5FWlafygh 4, 1 H Ala-c 95, Lys-c 98,
Asp-c 164, Lys-c 173, Tyr-c 177 5% FEAE A F 5 00 1
FIXa-FVlla 25 & 5k Fe AR SET , SIH]BR DT 2 Dok
TE =R X SE R BL (5 48 17 T FIXa 22 ¢170-12 08 il
1312 2 (] i St ) e, AR iA 2 FIXa 5 FMlla ) 558-
YRTEARZS A B CEE X IR, UL FIXa-4 W fES FVlla fF FIXa
MG LIERGER LR, B2, X FFXa45FXafiEfk
S FIRESA AL B TN R B FIX a-4 FF A Rl HE4 &
FIXa B A0 TG PR A7 s i ARG 2R, T2 5 FVlla 3 4
2545 FlXa, BHES T FWlla-FIXa B GW09TE K, M4 i
PEPEEE M & 72 FWlla X F FIXa 19306, AAIFEAK T FIXa
A TS PE

YR TEE I T FIXa-FVIla % 49025 B R bk | 1137

®1 FXaS5FXa445HEEAEMKE
Tab 1 Most frequent residues of FIXa contacting with FIXa-4

Residue Contact frequency/%
Asn-c 93" 62
Ala-c 952 34
Lys-c 982 32
Lys-c 126 87
Asn-c 129 45
Lys-c 1327 48
Asp-c 1642 30
Arg-c 165” 90
Lys-c 173% 33
Thr-c 175 33
Tyr-c 177% 45
Asn-c 178 93
Lys-c 230 46
Arg-c 233 95
Asn-c 236 36

Note: All the residues in the table are numbered according to chymotrypsin.
The residues of F IX a within the proximity of 3 A (I A=10"" m) to the
antibody were considered as contact residues. The frequency was calculated
s . . .
as %, where s was the number of members of a docking cluster which
contained the residue proximate to the antibody and s was the number of
members of every cluster. “Residues same to the predicted sites of FIXa
binding to FVlla. @Residues in the vicinity of those binding residues by less
than 2 residues in sequence.

2.4 FlXa-4 5FVlaiq P854 FlXa

{5 FIX a-4 55 FVlla 35 4+ PE45 A FIXa, ABAKE%E FVla
WA RSN, FlXa-4 M91E 208055 . 1 e FRATT &R ST T A
PUAN FIXa-FVlla & &9)774: FXa MARSMER . 78 IR R
FMAPS/PC, FIXa, FWlla 5 FX, RN =4 FXa, K5
T e SR 2R PO A FX a & €6 I 1R B 5 F X a 97 A 0

Note: A. Active site of FIXa (green) was not blocked by the binding of FIXa-4. B. Contact surface between FIXa-4 and FIXa overlaped part of the predicted binding sites

between FIXa and Flla (yellow). C. Back view of B.
3 FXa4(48)5FXafedEiE (e )mEammn

Fig3 Binding surface prediction between the antibody FIXa-4 (red) and FIXa catalytic domains (blue)
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iR (EI4A) KIL, B AFMRERNFIXa-4 (ZKEH
1560, 780. 390, 156. 78. 39. 15.6. 7.8 pmol/L) il
ABAR R, FIXa-4 DL i 75 X il 7 FXa iy
A . FIX a-4 B3 JEE 35 2 400 pmol/L (i F X a i 4 AL
POl AEIARR (LAY 400 pmol/L) HR

F X a absolute production/(nmol-mL™")
P
T

~05 1 1 1 1

0 1 2 3 4

Log[FIXa-4 concentration/(pmol-L™)]

2021, 41(9)

JnFVlla =AW E (BN 11, 1.6, 2.5, 3.7, 5.6,
8.3. 12.5nmol/L), %% (E4B) B xBEE i FVlla vk
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Dr. LIU’s team focuses on the core scientific issue “the regulation and intervention of microenvironment on the fate determination of
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