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ABSTRACT Objective: To discuss the biological function of the spacer domain of ADAM metalloproteinase
with thrombospondin type 1 motifs 13 (ADAMTS13) in the cleaving process of von Willebrand factor
(vWF),and to clarify the role of ADAMTSI13 in the pathogenesis of thrombotic thrombocytopenic purpura
(TTP). Methods: The point mutation method was introduced sequentially into the amino acid residues
TEDRLPR of the ADAMTS13 spacer domain (mutants M1—M7) by site-directed mutagenesis. The
constructed ADAMTSI13 and its mutants plasmids were transfected into the human embryonic kidney
HEK293 cells, and the recombinant proteins were purified after stable expression. The cleavage capabilities
of both wild type and mutant ADAMTS13 were observed under denaturation conditions, shear stress, and
after treatment with ADAMTSI13 antibodies.
(FRET) assay results showed that compared with wild type ADAMTSI13, the cleavage abilities of
ADAMTS13 mutant M4 (R635A ) and mutant M7 (R638A) on the FRET-vWFE73 were decreased
(P<C0.05). Under denaturation conditions, the wild-type ADAMTS13 could cleave the vWF multimers;
compared with wild-type ADAMTS13, the cleavage activities of ADAMTS13 mutant M4 (R635A) and
mutant M7 (R638A) were significantly decreased (P<C0.01). Under in vitro shear stress, compared with
wild type ADAMTSI13, the abilities of ADAMTS13 mutant M4 (R635A) and mutant M7 (R638A) to
cleave vWF multimers were significantly decreased (P<C0.01). Compared with wild type ADAMTS13,
the binding affinity between vWF and ADAMTS13 mutant M4 (R635A) and mutant M7 (R638A) had no
significant difference (P>>0.05) , indicating there were multiple binding sites between C-terminal of
ADAMTSI13 and vWF. The ADAMTSI13 antibodies were able to inhibit the cleavage ability of both wild-
type and mutant ADAMTSI13 to some extent. Conclusion: The activity of ADAMTSI13 after spacer
domain mutation is decreased. The ADAMTS13 mutant M4 (R635A) and mutant M7 (R638A) may be
the important action sites for ADAMTS13 in substrate recognition.
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ADAM 4 J& Jik i 7 i/ B Je B #1813
(ADAM metalloproteinase with thrombospondin
type 1 motifs 13, ADAMTSI13) J& — il 45 1 i
ol SR (1 G AN TR R
(thrombotic thrombocytopenic purpura, TTP) J&H
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10%6) 5l By % W H A& K A= i 19 i 2 i 4
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K ADAMTS13 3 N7 4 o il K 23 TTP J&
ADAMTSI13 5 A B ks & IF 40 F HIRES & .

TE AR A PR i #8 PE i s B 2> PR 5 O (acquired
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W1, ADAMTSI13 [ B i it 5 ] B 45 1 5 45 15
K ADAMTSI3 B L5 I ROE X o A TS
BN SoME e M M B U D M S5 (immune
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PR, AT RUE S E & ML T ADAMTS13 i & HJE
KEIFHOL MG, KU ADAMTSI3 A &
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PEER AL BEoE T W 7EaTTP B #H
ADAMTSI3 M F B Ho A s 5 W0 25 G A 5 7E
] B DX, LR &k e R A5 M B (cysteine-
rich, CysR). ADAMTS13 [a] b [X &5 k) duk %o H: 3% 1
AEEEH . AR B EHRT ADAMTS13 (1] [&
X 235 4y 3 5 A8 0 HE R 52, 43 Bt ADAMTS13
1E vWF 2 fi it ferh iy 2 Y7 Thee, S TTP AWl
il B F 5% £ A1 B MK 4R

1 #MHERE

L1 Ra. @wmef@hk & A ADAMTSIIH
pcDNA3. 1/V5-His-TOPO JFi ki i 3 [ HE j# 17 K 2%
e #Z . peDNA3. 1/V5-His-TOPO # &
Ml pSecTag/FRT/V5-His TOPO #k {& ¥ Il F 3¢ [®
Invitrogen 28 7 . HEK293 41 fit Wy F 3¢ [& 41 21 15 3%
JE£ (American Tissue Culture Collection, ATCC),
DHO5a 8% 32 25 4 ff W T b 50 B o 1 22 BF 5 A R 2
Al RIBHENWT BERER REYEARGRAHA .,
1.2 22xHANAMLE DMEM. OPTI-
MEM . 0.25% J§ #-EDTA ¥ . pen-strep M
YL . G418 $i 2k & . PCR 4fi fb il 5 & .
Lipofectamine2000 F B #tT V5 F o7 R Bt 14 W T~ 3¢ [
Invitrogen 23w, % I 181050k 371 & W T 12 18 Qiagen
Oy ), /INER R R IBOBTRL R I T b R D i
LR BRA R, SOC K F 5 T35 B i1 A4
PHECABRA A, B E AR T 75 E Sigma 23w
SeaKem HGT Agarose 14 T % + Lonza 28 Al
Coomassie Blue I T L3 = R AEWH ARG R A
A, BLAVWEHUE . 2 s bt W HRP 45 4 $iik
) F P} 4 Dako Cytomation 23 ], Puf DNA R4 i .
IR o 4 P U0 R NG-NTT A S5 R I T 56 11 B 3Kttt
R BB A, Pefabloc 1 F € E Roche Applied
Science B} % 2> &l , Pt V5 IgG-IR dye800CW Al $ii
ADAMTS13 $it 1 T %€ [5] Abcam 22 &, Human
vWF Pure ] F 2 [# BD Biosciences 22 &, ¥'Hi
IgG (H+L) = %t W F 3£ E Jackson Immuno
Research Laboratories 28 &, %% )t 3 ¥z g & 5 %
(fluorescence resonance energy transfer, FRET) -
vWF73 Il F 3¢ [# Peptide Institute 2 7, 10X i B2
2% s (phospate buffered saline, PBS) Al
H e FIL B E A A, KR4 MmiE (fetal bovine
serum, FBS) W F 3£ Gibco 2y F » i #E Q 31
BREEEE (Q-sepharose fast flow, QFF) 132t
HE 1 Superose6 10/300 GL 43 ¥ % W T 26 [ GE 2>

A, R AR A I AW T o Tecan A Al
LAY AU T 92 FH PerkinElmer 24 #], PCR i
3 2CTR A 75 0 U A 3 3 4 0 T 25 B FE 3R G R
FHE A E], Odyssey iR & 42 T 55 | LI-COR #}
HAH, BETAESWTEAH BIOAIR A, #l#
WEE T HA OLYMPUS A Hl, BIOCAPT200E
RNBR ARG . BIKAL . TR EIR | BRI 2E 0
fiti H5 A W T 55 [ Bio Tek 23w, 2066 H 6 T
ME B A BT A S A PR F] L A BER 48 e T A
VORTEX A,

1.3 ADAMTSBBREhRFEHNE . FOREFR
% %JU& A ADAMTSI3 4 pcDNA3. 1/V5-His-
TOPO Jii #r # B2 2% Scwk [11] iy ik A7
ADAMTS13 #5878, i il PCR 2lifk it 771 & 75 51 4l
T AR RO . B A AT 1) ADAMTS13 M H %
5 A R B Yt & HEK293 4 g &, % JHl Western
blotting A6 I B A A 1 248 # ADAMTS13 8 H %
BN, BREFRKEEE ADAMTSI3EH . fiH
G418 1ifi 3 W 42 4t i £ 2 3R 3k 1 ADAMTS13 K =
RABRKEAREA LW, ZH Q-fast flow & 145
B Ni-NTA & HUZ M AL A superose 610/300GL
Iy F i A B b A E A .

1.4 Western blotting & #& 2 ¥ A H fe ® £ &
ADAMTSI13 A8 F R & 270 00T
W24k i AL & W B . R H Western blotting 5 5
5B A= R € A B ADAMTS13, Fl i Odyssey A
1% 2 %5 AR A5 2 BF A= BUOR 2848 7 ADAMT S 13 41 %
Vanm i g

1.5 FRET % % # # ADAMTSI3 & % & #f
FRET-vWF73 & ## ¢4 ® & U A= A i1 58 48 7Y
ADAMTSI13 %3 5 5 FRET-vWF73 45 &, ¥ A [
W (0. 2. 4. 8. 10 Fl 12 pmol-L™") = 4
FRET-vWF73 FRET-vWF73,
rFRET-vWF73) 5% A4 A fl 58 48 B ADAMTS13
BT & RMIER BRI 200 pl) 1Y 96 £L 40 g 55
FEM TR E o R PO R T R IRES T 37 °C
T MM AERE, B S5min 1R, FFLE
60 min. =K I Sigma Plot #k {4 ¥ 50 5 % & &=
Michaelis-Menten 757 #2 77, 15 2 3h J1 2= % 5 K I
Koo Ko WKICH$, RIEGAE SO ik e sl (V)
— Y R K O AR R B, R R
] PN g AL IR ) e Ak ik B, [E] D g vk
B, K.=V,./ [E], RW—AH{E 50 s B

(recombination
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1.6 AR ERLFHTHFERFTEHN ADAMTSI3
st vWF 69 L g & # O vWF (37.5mg-L™") 41
W5 BF A R 28 A8 B ADAMTS13 & T i3 #r il
(0.25pm) b, B EHNEE T 50 pl. pHB. 01y
ZEwhi b (10 mmol- L7 Tris-HCL, &4 1. 5mol- L™
JRZ), 37°CF#E 4 h, 1% SeaKem HGT B Ji§ bl
B4y B A E (1, R Western blotting ¥ £ ]
vWF 24y B8 A G, InASL vWF Hifk
Ji, A Odyssey % &4 (3£ LI-COR 2 #)
A%, WEEvWE 24 7= o i i

1.7 BT AIMATHFERFREA
ADAMTSI13 & vWF #§ L & v #5400 2F 3 5%
fF, W2 ADAMTS13 s M, SR 02 % I Ik
A BT VI 0, 4y B UL 5 BT AR AL RN 58 AR A
ADAMTSI13 X} vWF #y 2 f# & . % vWF
(37.5mg-L™") 5 AR %A R ADAMTS13 4
METO0.2mLELED, REHERGH LEY
10 min, B0, AN, 1%SeaKem HGT Hifig
Wi R I 43 B )5 K B Western blotting 3 4 1 vWF 24
f# =8 . AR &I, ADAMTS13 Al K
M VWF £ B K (unusually large-vWF, UL-vWF)
LM, B R R R B & A X F B i Chigh
HMW) (135 53 24 i
& A1 %} 4> F Ji & (low relative molecular weight,
LMW) 8724, 24 ADAMTS13 2 f# UL-vWF B,
LMW i £, HMW &>, HMW/LMW L{H /N,
FUIADAMTS13 (Y 24 fif 1% VB, S 2 W) & W]
1.8 #AF AR R LA ADAMTSI3 S vWF #)
g4 A T 96 L4 M Bx 5% Aok 37.5 mg- LT
vWEEE 1 hJ5 A PBS 2% b W ¥k % 3 &, 71
20 mmol-L™" Tris-HC1 #1 150 mmol-L "' NaCl #
2.5%BSA # M, A 10 mmol-L™"EDTA, fitA
100 pL %7 A= AU 158 248 K1 ADAMTS13, 5 2 h.
PBS ZZ ph il P 3 UK, SR G 5 2o 44k Py i 1K ) A
Z vt R HRP 25 5 HuiR LR & 1 ho TBS Z o
WPEH 3, A 100 pl 3, 3", 5, 5-PYH FEEEHE
e (3, 3', 5, 5'-tetramethylbenzidine, TMB) kit
JEMEE 10 min, MIA 1.5 mmol-L~" H,SO, 50 pl.,
K P B AR 450 nm P ARG (A) A, 5K
¥ # 4 3 . K JH GraphPad Prism 4 F 35 B, 4
MK AE, I B, /K HE, R ADAMTS13 5
vWF 45 & He0 .

relative molecular weight,

1.9 Western blotting &M ADAMTS13 #ik & &
B VvWF =4k REKPF HvWF (37.5mg-L™")
PL 20 mmol-L ™' Tris-HCI (pH 8.0) )55l 5
ADAMTSI134i/4 37 CiF 2 h, HL5 mmol-L™ CaCl,
[ & 1X Protein protease inhibitor (EDTA-free) ]
Pl 20 mmol-L~" Tris-HCl (pH 8.0) & Wi fi B,
5 37 °Cifi {6 1 h (4 85 A= 7Y F1 8 A8 i ADAMTS13
(KW g Jy 50 mmol- L") IREG/EE T 0.5mL EP
B (MARZR M40 pl), 37 CIRME 1 he ALK
FE 20 mmol-L™" EDTA £ 1k 41 ) i . 1%
SeaKem HGT By g i Bt I8 73 25 J5 , >k F Western
blotting Al vWF 7 ) 8 11 Kk 7K F- o

1.10 %#t %44 KRH Sigma Plot 13. 048114k 4
AT G2 Hr . UL-vWF i HMW /LMW [ (8
ADAMTSI13 5 vWF Z A §9 B, M K, L o +s %R,
2 U [ R A B L BRI R 7 22 73 B, AL TR RE
AR BIE P R ] LSD-c K B . DL P<<0.05 k2%
SAGEE

2 & B

2.1 ADAMTSI3 R X4kmAEeiME RHEMN
WA R Ik, DL dn i N BF AR B ADAMTSIS 1
pcDNA3. 1/V5-His-TOPO M4 . M TTP &3 1L
Wby B L ADAMTS13 1gG [ B 5 74 9 48 ) 41
W r s, 4 o T A & B R 5k B TEDRLPR
(Thr632. Glu633. Asp634. Arg635. Leu636,
Pro637 il Arg638) . ¥ i T ADAMTS13 [ f X 2%
F4 38t Thr632 Fll Arg638 2 [8] i 7 /4~ 2 5k ik 7% Jk A
W TR LB e, M AR g 58 AR IR (M
T632A; M2: EG633A; M3: D634A; M4
R635A; M5: L636A; M6: P637A; M7:
R638A). WK1,

2.2 HEK293#mjb b ¥ 4 #Ffo R A ADAMTSI13
EaRZHEA KRR AER ADAMTS13 5
R0 D) B g 2= HEK293 40 L, i % 7T LA RR 3R 38
ADAMTSI3 (4 41 M, Fh 35t B A B I 25 1 S8 e A
Ni-NTA 3£ Fl A il Superose6 10/300 GL 43 ¥ i 4l
ela, 5214tk ADAMTS13, Western blotting
PRI AR R B TR 2R AR B ADAMTS13
FIA XS o0 T B E i, Rikes . WE 2,

2.3 & % % B ADAMTSI3 s rFRET-vWF73
BAMmw Wk # FRET % K /K, b 1H
(Lemol '+s™"): ¥R ADAMTSI13 4 0.734, &
A K M1 (T632A) R 0.932, %€ 48 {k M2
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hA13.. EYRVALTEDRLPR LEEIRI

Del6aa: EYRVAL —- LEEIRI

T632A: EYRVALS2AEDRLPRS*LEEIRI
E633A: EYRVALS2TADRLPRS¥LEEIRI
D634A: EYRVALS*TEARLPR*LEEIRI
R635A: EYRVALSTED ALPRS*LEEIRI
L636A: EYRVALS2TEDRAPRS¥LEEIRI
P637A: EYRVAL’TEDRLARS*LEEIRI
R638A: EYRVALS2TEDRLPASYLEEIRI

Bl sNamz—BRERRXSEHWRT 7R
3583
Fig. 1

main after replaced by alanine one by one

Seven amino acid residues in spacer do-
Mr M 1 2 3 4 5 6 7 8

250 000 ?"a—uc—.-u.—._.ﬂn

150 000 |~
100000 g

L&

M:Marker; Lane 1: WT (wild type) ADAMTS13; Lane 2: M1
(T632A); Lane 3: M2(E633A); Lane 4: M3(D634A);
Lane 5: M4(R635A); Lane 6: M5(L636A) ; Lane 7: M6
(P637A); Lane 8: M7(R638A).

Bl 2 Western blotting ¥ # I Bf 4 & I &x & &
ADAMTS13 S E HAEX 2 T R &

Fig. 2
mutant ADAMTS13 purified proteins detected by

Relative molecular weights of wild type and
Western blotting method

(E633A) K 0.709, % 78 {& M3 (D634A) N
0.464, 725 {K M4 (R635A) 4 0.281, %781k
M5 (L636A) 4 0.954, ALK M6 (P637A) A
0.927, ZRASKMT7 (R638A) H0.356, 5 HAth%
AR, 781K M4 F1 M7 18 Y] rTFRET-vWF73
Y K. /K, H B RS, BI85 YD 88 ) B AIK . [R] 4%
ST, B A B ADAMTS13 9 K./K,, A8 43 51
29 Ry 9 AE R M4 FIZE AR AR M7 1 2. 6 455 R 2. 0% .
2.4 THEHTADAMTSI3 A X EESVWF#
AmER S5B/ER ADAMTSI3 i, %48k
M4 f1 M7 24 fi# UL-vWF Bf ) HMW /LMW [t {8 9
BAE (P<<0.01), H4 ADAMTSI13 %48 (K 24
UL-vWF i} HMW /LMW HA8 2 5 B4 i1 2F 5 X
(P>0.05), WK 3,

HMW -

MW

LMW A

2.0

1.5

0.5

HMW/LMW ratio

0.0

M2 M3 M4 M5 M6 M7

B

Lane 1: WT (wild type) ADAMTSI13; Lane 2: M1(T632A) ;
Lane 3: M2 (E633A) ; Lane 4: M3 (D634A) ; Lane 5: M4
(R635A) ; Lane 6: M5 (L636A); Lane 7: M6(P637A) ;
Lane 8: M7 (R638A). IMW: Intermediate molecular weight.
"P<<0.01 vs WT ADAMTSI13.

B3 Western blotting ¥ I 25 ¥ 4 {1 T B A 8 o8 45
B ADAMTSI13 2% vWF 5 B B Y RIB Rk E (A)F
HE&RE®B)

Fig. 3
protein products after wild type and mutant ADAMTS13

Electrophoregram(A) and histogram(B) of

cleaving vWF under denaturation conditions detected by

Western blotting method

2.5 HwWE H4ER T ADAMTSI3 & R & & %
vWF & ZL ek 1 76 OB iR e Ik 1 #45% 77 26 10 = 59
VIR I ERT, BFAE A28 A8 B ADAMTS13 Xf
vWF B9 24 i 5ig 1 & A AF fb . Western blotting ¥ &
Mk R 5S84R ADAMTSI3 i, =45
ADAMTS13 Z i UL-vWF f 7= ¥y i /b, 58 725 4k
M4 Fil M7 5 HMW/LMW e 9 % 7F & (P<<
0.01), FHZARK ML M7 X UL-vWF [ 24 i G
I RTA 2 N

2.6 TEBADAMTSI3 S vWF&4&H LS4
B ADAMTSI13 b, AR ADAMTS13 5 vWF
ZHWa G hzRgsit#E L (P>0.05), #
W] ADATMS13 1 C Kt 5§ vWFE Z [8] /] Be /7 75 £
g A (1D, M4 (R635A)  Hl M7
(R638A) {7 w1 58 A% W LA, 55 g V) e J1 R &5 5%
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HMW A

IMW A

T A

LMW 4

2.5

HMW/LMW ratio

WT Ml M2 M3

M4 M5 M6 M7

B

Lane 1: WT (wild type) ADAMTS13;Lane 2: M1(T632A) ;
Lane 3: M2 (E633A) ; Lane 4: M3 (D634A) ; Lane 5: M4
(R635A) ; Lane 6: M5 (LL636A); Lane 7: M6 (P637A) ;
Lane 8: M7(R638A).IMW : Intermediate molecular weight.”P<<
0.01 vs WT ADAMTSI13.

B4 Western blotting B K3 8 41 57 148 F F B 4= B AN
RAEM ADAMTSI13 4% vWF 58 [ 7= 4 f i B (A) A
H%&E(®B)

Fig. 4
protein products after wild type and mutant ADAMTS13

Electrophoregram(A) and histogram(B) of

cleaving vWF under shear force detected by Western

blotting method

Wi A 4 &5
2.7 ADAMTSl3ﬁ4M’F}¥Ué%iﬁ%a£§Eﬁ
ADAMTSI3 AW I p AR T RMBVWF 688 7
A ADAMTSI3 $Tfk f5, B A= A fi1 g8 Ax 7l
ADAMTS13 24 vWF 1) LMW 7= 9 38 K fin A B
A FH ADAMTS13 Ptk — & f B Eamdl 1 84
RIFN %€ 78 B ADAMTS13 it vWFE i BE 11, $m
ADATMSI13 5 vWF Z |8 7] BEAE1E 2 A 45 A m
S S X F ADAMTS13 24/ vWF (13 72 2 6
2, WS,

30 #
TTP J2& — M 5 UL B AG S A i 0 i A P8 i 4
W, B AR AR R IR R AR, (HERA

#1 HEBMMRDTE ADAMTSI3 S vWFRZA S

Tab. 1 Binding affinities of wild-type and mutant

ADAMTS13 to vWF
ADAMTSI3 B, f(," B B/ Ky
' (X10"°mol™)  (X10 ’mol ")
wT 0.6640.06 13.81+£1.20 47.61
M1 0.43+£0.06 13.36£1.50 32.01
M2 0.70£0.08 11.25+1.80 61.95
M3 0.56£0.07 14.144-1.90 39.78
M4 0.74£0.09 18.974+1.70 38.79
M5 0.56£0.07 12.9342.20 43.61
M6 0.5240.06 12.75£1.90 40.95
M7 0.45+£0.05 12.744-1.80 35.19
B,.: Maximum binding capacity; K,: Dissociation constant;

WT: wild type ADAMTS13; M1: T632A; M2: E633A; M3:
D634A; M4: R635A; Mb5: L636A; M6: P637A; M7: R638A.

WT Ml M2 M3 M4 M5 M6 M7

mAb - + - + - + - + - + - & - + - +

HMW -+ . ‘
IMW ! !I!i
L < -4 1
LMW J SRR B - .--
() ’ OII.

WT: Wild type ADAMTSI13; Ml1: T632A; M2: E633A;
M3: D634A; M4: R635A; Mb5: L636A; M6: P637A;
M7: R638A. mAb: ADAMTSI13 antibody; IMW: Intermediate
molecular weight.
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Fig. 5 Electrophoregram of protein products after wild
type and mutant ADAMTSI13 cleaving vWF under
shearing force after treated with ADAMTS13 antibody
detected by Western blotting method

BOH TR e W R U b 2R KRS A AR AR
ADAMTSBE*FFIGI%ZEEEEEI@@, CIRZIEHK=3
PE M A B F, TR R Ok R AR
TTPHE &K, ADAMTS13 1% M9l i sk 5
& 2F 0 bR 0y B B bR R ) g5 S, 5 SR U)o
UL-vWF BA G ADAMTS13<<10% . X F
ADAMTS13 4 J& & [ B 25 # fTi ae i o, &2 5
T TP AEBIGIRTT Tk e

vWE73 & Al #f ADAMTS13 24 it i Fc /N F Bt
H#® vWFE Smsk, KX ADAMTSI3 &



906 TR 224 (BE 2 i)

B50% AW 202447 H

HREBEGFR S, Z¥MH GST-vWF73-H 5§
FRETS-vWF73 "™, [E#EH T, vWF 28R,
HIrS& W EAW 2K — L6 X R, X
ADAMTSI13 (45 6 24 BURE N & o I A7 7
1o SR U B B R AA T, AT LUK AT S s ERIR ) vWE
FE R R AR, 2R HR A G D) RE 45 A, Al JL AT DL gk
ADAMTS13 5 47 #5024 g 0 wF58 7 R .
L IR i 7 A 0 B U0 0 AR R I SR A, AR BT Y
JYERF, Spacer X Sl 2k 1) ADAMTS13 %8 48 A&
XF vWF By E RPEREAR, RUZIXBE vWE 3300
Ty, ARG RER: EIEAFET, e
AFPEANBE Y vWE 5 35 AR B R4 2 A8 R ADAMTS13
EHG, S84 8 ADAMTSI13 e, M4 HIM7 %
AR 2 fi UL-vWF i ) HMW /LMW {8 B & T+
o, 2 W M4 I M7 58 A8 A (1) 2 i e 7 55 B A A
ADAMTSI35Z [ ; RSNV IER T, 5%
AR ADAMTSI13 [ &, %€ 48 1 ADAMTS13 X}
UL-vWF 9 2 fi 7=y o /b, Horp 28 78 & M4 FT M7
B HMW /LMW A8 B s o A BFoE 45 28 o
ADATMSI13 5 vWF Z [8] 0] BEAEAE 2 445 A 00 o
AHE T A5 R R W e AR VE SR BT U1 ) A
ADAMTSI3 HLE A AE 15 5L~ , ADAMTS13 h
1Y Spacer &5 4 3k £E 5 vWF 11 51 I il 1) 24 figt 17 2 72
R EZENEN, 248 & M4 1 ZE 48 & M7 1 B 2
ADAMTS13 5 vWF U545 4 09 8 B A7 14 .

HET, ME®FsE " % TTP MG 7 32 3 0
g, WK AN AR 1) vA YT CRa A A4 K R TR B
Fi) M vEE 4 ADAMTSI3 % . 4 BAFI B9t
WESE: TTPEEZMENE W ADAMTS13 1§ P 1
F S HUR B KSE, A] LUVE ik 21 92 i R T 9 I 17 19
] 52 % (1 T A . WFSE 7Y KB ADAMTSI13
AAE TTP R AR SRR EZER,
FK AR . SR L I A R R A 2l R Al
RIEETAE .

£ Sl T I NN 1 BT I U R N NS SR T s
ADAMTSI3 [8] fa X % 48 J5 B W M B 1%,
ADAMTSI13 % 48 1A M4 F1 %€ 78 fk M7 #] fig &
ADAMTS13 7€ it 9 15 51 B 1 =1 224 A7 A5 .
Spacer Z5 ¥ 35 1 WF 5% JR FR AR A1, 72 R P9 A8 LA 45
T Spacer Z5 ¥ 3 9 1E FH I8 A 1 iE— D BT

ey
BT AT A 7 WA TR 25 o 5%

fEE AN

EBMR RS E5LE O SCRE, Ei, R2EM
B S 5 S B AR B B, B X TS HR
BT BT )y RifE,, &EXTSHIRLRLABITME K.

(&% 30k ]

[1] FIDALGO T, MARTINHO P, PINTO C S, et al.
Combined study of ADAMTSI13 and complement genes
in the diagnosis of thrombotic microangiopathies using
next-generation sequencing [J]. Res Pract Thromb
Haemost, 2017, 1(1): 69-80.

[2] XIEX T, XIAOY Y, ZHANG Y, et al. Combination
regimens containing daratumumab for initial diagnosed
acquired  thrombotic  thrombocytopenic  purpura [ J].
J Thromb Thrombolysis, 2023, 55(2): 399-405.

[3] ERCIG B, ARFMAN T, HRDINOVA 1J, et al.
Conformational plasticity of ADAMTSI13 in hemostasis
and autoimmunity [J]. J Biol Chem, 2021, 297 (4):
101132.

[4] TAYLOR A, VENDRAMIN C, OOSTERHOLT S,
et al. Pharmacokinetics of plasma infusion in congenital
thrombotic thrombocytopenic purpura [J]. J Thromb
Haemost, 2019, 17(1): 88-98.

[5] THOMPSON G L, KAVANAGH D. Diagnosis and
treatment of thrombotic microangiopathy [J]. Int J Lab
Hematol, 2022, 44(Suppl 1): 101-113.

[6] ROOSE E, SCHELPE A S, TELLIER E, et al. Open
ADAMTSI13, induced by antibodies, is a biomarker for
subclinical immune-mediated thrombotic
thrombocytopenic purpura [J]. Blood, 2020, 136 (3):
353-361.

[7] SCULLY M. TTP: an open and shut (closed) case[J].
Blood, 2020, 136(3): 265-266.

[8] ZHENG X L., WU H M, SHANG D Z, et al. Multiple
domains of ADAMTSI13 are targeted by autoantibodies
against ADAMTSI13 in patients with acquired idiopathic
thrombotic thrombocytopenic purpura [J].
Haematologica, 2010, 95(9): 1555-1562.

[9] THOMAS M R, GROOT R D, SCULLY M A, et al.
Pathogenicity of anti-ADAMTS13 autoantibodies in
acquired thrombotic thrombocytopenic purpura [J].
EBioMedicine, 2015, 2(8): 942-952.

[10] WAELE L D, CURIE A, KANGRO K, et al. Anti-
cysteine/spacer antibodies that open ADAMTS13 are a
common feature in iTTP[J]. Blood Adv, 2021, 5(21):
4480-4484.

[11]JIN S Y, SKIPWITH C G, ZHENG X L. Amino acid

residues Arg (659) , Arg (660) , and Tyr (661) in the



EOWY, S M0AS R A DR T SR A 11 B X5 R 5 7 X g A ) D) e

A 907

spacer domain of ADAMTS13 are critical for cleavage of
von Willebrand factor[J]. Blood, 2010, 115(11): 2300-
2310.

[12] XIE X T, XIAO Y Y, ZHANG Y, et al. Combination
regimens containing daratumumab for initial diagnosed
acquired thrombotic  thrombocytopenic  purpura [J].
J Thromb Thrombolysis, 2023, 55(2): 399-405.

[13] HALKIDIS K, ZHENG X L. ADAMTSI3
conformations and mechanism of inhibition in immune
thrombotic thrombocytopenic purpura [J]. J Thromb
Haemost, 2022, 20(10): 2197-2203.

[14] PLAUTZ W E, RAVAL J S, DYER M R, et al.
ADAMTS13: origins, applications, and prospects [J].
Transfusion, 2018, 58(10): 2453-2462.

[15] % 2,24 4,950 g, & vk A m B 7 2
B CysRESHI A W= DI RE RO DT 5 [T ], Hh [ 52 56 i 02
ek, 2021, 29(3): 893-900.

[16] AT J H, SMITH P, WANG S W, et al. The proximal
carboxyl-terminal domains of ADAMTSI13 determine
substrate specificity and are all required for cleavage of

von Willebrand factor[J]. J Biol Chem, 2005, 280(33):

29428-29434.

[17] SELVAKUMAR S, LIU A, CHATURVEDI S.
Immune thrombotic thrombocytopenic purpura: spotlight
on long-term outcomes and survivorship[J]. Front Med,
2023, 10: 1137019.

(18] —, 3Kk . 259 A5G A PRI 45 90 A 242 93 BIL )
52T P ESHNRRE, 2023, 43(6) : 457-460.

[19] SCHIEPPATI F, RUSSO L., MARCHETTI M, et al.
Low levels of ADAMTS-13 with high anti-ADAMTS-13
antibodies  during remission of immune-mediated
thrombotic thrombocytopenic purpura highly predict for
disease relapse: a multi-institutional study [J]. Am J
Hematol, 2020, 95(8): 953-959.

[20] M, 4 2855 ML 4 1 A 9 PR Ak I 7 a0 e 1 ol
N R A0 e 5 9 B /R T S e [T ). A 30 R o R o
224, 2022, 45(1): 55-59.

[21] COLONNE C K, FAVALORO E J, PASALIC L.
The intriguing connections between von willebrand

factor, ADAMTS13 and cancer[J]. Healthcare, 2022,
10(3): 557.



