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B T AL RSOOSR IR U R e JE BE 188 | (ADAMTSI, a
disintegrin and metalloprotease with thrombospondin type 1 motif, family member 1)
AN A W e mE AR, £ MKE EREE R AE
HEAEH] . MR R A SR, AATIHEN ADAMTST 5 1 /MROK & AT fig
BAWIEREE: 0 AW FUIR 38 75 HLAE HE L8 3R s (0 A AR i R rh vl g i
FEHREER] . BT84 ADAMTSI i PEAG RS B2 9 58 AR SR AR 12 7 5 <
R AR A IRZ I TR . AR BA IR T — ADAMTSI i A
Moyr, WG RRARSE R T AR, FFIIE T — RIS E] 2% AF
Xt ADAMTS1 EVERIRZM, AR R BT P2 sl 2R S he i 3Rt 7 2% .
B SePP AR AL AR, XA 7 7R AT B O ADAMTS 1 AR SC L 5
WA A RO W LR, AR R B 20 2% 8 AL 1 FTR17 T {3 o 22386
o F—Ji, HidEX ADAMTSI bk A KB —2, BRI
ADAMTS iR /IN BV AR I B0 E R 40 7K B0 E 0 K 2 2 IR X — 4
M—ABI A0 BESCRE T AR ADAMTS 78 EZ 4 R & i F b A 21 5 224
IR . XA ML BIER AW TR IR IZ s 80T 1R e 2 5%

A .
ADAMTS1, BE&Z4ifukE, iEHERMN, 2k T A



Abstract

ADAMTSI (a disintegrin and metalloprotease with thrombospondin type 1 motif) is a
widely distributed, secreted metalloprotease known to play important roles in multiple
developmental and physiological processes. A link between ADAMTSI and platelet
development was suspected in previous mouse genetic study, while human studies have
indicated its potential role in the pathogenesis of certain blood abnormalities. We
propose that detection of ADAMTSI activity can offer a powerful diagnostic tool for
future thrombotic anomalies in related patient groups. In this study, we developed a
reporter molecule of ADAMTSI proteolytic activity as a potential diagnostic tool in
future clinical application. Cleavage sensitivity was improved by introducing point
mutations, and a series of inhibitory conditions were verified to be applied in promoting
detection efficiency. With further evaluation and optimization, this reporter molecule
will be able to serve as a very promising diagnostic approach for ADAMTSI related
blood abnormalities, and further help with prevention of certain megakaryocyte lineage
malignancies. On the other hand, consistent with previous observation on ADAMTSI
knock-out mice, we found a significant decrease in the number of megakaryocytes in
ADAMTSI null embryonic liver. This provides an additional evidence that ADAMTS1
may play a key role in megakaryocytic development, and further investigation into
related mechanisms will be of great value in clinical diagnosis, treatment as well as

prevention.
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B I B EURER B 27 AR ER & AR &8 S A1 ADAMTS (a disintegrin and
metalloprotease with thrombospondin motifs) & —7EAE WA N 32 Kk 2 43 A7 1)
b g R E AR R, €45 N1k, A2 ADAMTS FKigkIL &I 19 A piiR,
A RHE RN B AT 4 8 R A B4 M, IR FRESS MR, DL 2 — R FIA [F 4
HIf T 305 i SR R 7 (SRR E R P41 142, ADAMTS BT &8 5
H P (matrix metalloprotease, MMP) FJ%. @Ik A& EEEM (a disintegrin
and metalloprotease, ADAM) ZK 554 @ H ARSI R A K ETEH M4
B M EERRAE P R B AR, AN SEB 2RO F AR B A B R
3,41

1999 4F, WFFLEAIE — TSR AT 0] ML A s fE F 0 B it 7 b e B AR
)T ANF ADAMTS FEH I EANKTL ADAMTSIPL, M5 iR ESER T
ADAMTS! £H0f ZFRMIMMACTENE, T R B F2RBE (aggrecan) P
U5 R BRCR AR BN LRE, DA S AR A 5 PR U 25 G FEBELAS I P R A i A K PR
(vascular endothelial growth factor, VEGF) &5 A= 43 14 M 8 75 I 8 A i 2.
phAh, BiAEERE R R R ADAMTS] 25 T2k H LA RN,
ADAMTS| 5845 5235 7] 5 UV A BABE 1 5™ 5 5 Dh A% Ok 8 i i 7= e gt T o
UeAh, MR R A KRG, MEPEE V™ E TR, B LR IR, FE.
P ELAEZ MR E R B RS,

TEAHE TN CAERFF 70, ADAMTS i /N BRUBR ELA W e BT B BB T 3R
Gb, I I NG L. DR AT T DA 2N R AT e B BRI D) Re RS . 5
UEAH—30 BATIEM GBI — R AESE S T 7 RIV/NRARA, S0E I LM R
HEREF/DNRKNED (BFIKLY 87%). A% EU EREK, BATHEN
ADAMTS1 5K & 2 18] T BEAFAE T E R HK .

A, A3 ADAMTSL BRI T 21 SHettfk, HILEAKCPIER KL
HREBF PR FR M., KALR, AMI—EWEE 21 =R 5ERHARKIKE
S MAFER R, HAAKHE FERETH RS MG A4 XEL (transient
myeloproliferative disorders, TMDs) KX #&4Hig (1197 (myeloid leukemia). TMD /&
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— M EARZA R RPN, 7R REEERERT A L AR 2 5-10%; M HE L~
W] W T AR REEGRERIRTAE L, HRRKEE R RINIR G 21 =14
8], )R TMD SR H R AEL R ZHUE L T 2 B RKHIR, 294 20%%E & TMD
(1411 L2 TE 2-4 4F 5 J% Fe R 2 M 1 afiLs (— b 2 A 4 i 1 % 1 g D B0,

ST DAL ADAMTS] /K BT 308 M S 8 0 A AE R IG, FRAN T
1 ADAMTS] UG PERE DK B8 ADAMTST S5 AT Hh v KU Fe) afi A s o
SR BESRA IR W ST TR EAR AT S, AR T — R A A
ADAMTS!1 JEPERIRIN 737, vPAl T Hor AR E 2 ADAMTS H H BV A
Mige 7y, I 5] N RUTRAS K T A 1 B AR 0 SRR AT I, FEERTT T — R
BEVE AN 264 N ADAMTS1 Sk IV S L. 5 — D71, 3Rk il
T ADAMTS1 bR/ MIG I EAZ 4K, TN AR 5T ADAMTSL EE
AN R B M R AL T R F R T 2% .



. MBS

2.1 SEERPRL

2.1.1 HAY) Fr

ADAMTS1 B AR R m /N RURREUT B AR 7R Do bR 7 - A s e B 23] 1
J& Sum, SIS E DRI .

2.1.2 BAKESTE FEH
#HAk: mRuby2-pBAD Jiiki, WH Addgene.
16 EH: DH5a BEZAS40M, W H Bioline; LMG194 Hitk, WEH ATCC.

2.1.3 HiAh

Wi¥k: HisPur Ni-NTA magnetic beads, "4 E Thermo Scientific.

2.2 SEH
2.2.1 R LU R
1) Pidk JIfig
—3J1: Rabbit anti-von Willebrand Factor (vWF), 4 H DAKO.
—Pi: Biotinylated goat anti-rabbit, & H Vector labs.
(£ 1f3%: Normal goat serum, J%H Fisher Scientific.
2) TE 21K (pH 9):
10mM Tris
ImM EDTA
0.05% Tween-20
pHO
3) ABC xWifi: H ABC k7l & (Vector labs) Bi il
1 i reagent A
1 ji% reagent B
B 2.5ml PBS (A& Tween-20) H IR,
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4) DAB S Ni: H DAB i BB E (Vector labs) Hc il
1 7% Buffer
2 V¥ Substrate
1 % H202
B 2.5ml ddH20 HFIE 2], BRI

2.2.2 YRR
50mM Tris
500mM NacCl
10mM imidazole
0.2% Triton X-100
pH 8
BEAE A ATHLII protease inhibitor cocktail — cOmplete, EDTA-free (Roche)

2.2.3 MR IRMGEMR (2%)
100mM Tris
20mM CaClz
160mM NaCl
pH 7.4

2.3 LR TTL

2.3.1 I HL UL

1) il ARUCKE A ZH 2300 R BB TN — F 2R — HI 2K-100% £ 1%-95% &
BE-70% . B7-50% £, B -ddH20-ddH20, £§25 Smin.

2) WIRRT A IEEE A KB M ddH20 N5 3%H0: [T, =
i TYER 30min. FPASEHE, PBS Pl 2 I Smin/iX.

3) PUEEE: BRI NS INAZE 95°C [ TE Z (pH 9), 95°C {1k
F 20min, 15 F R4 20 20min. PBS ¥ 2 X, Smin/iX.



4) MBS BB T, PR ERE R ) B M AR 1E f5 2205 5 K
PRE . R BRI 7K AR TE R W AR T B 3 U ER b, BN AE P i
200ul 3% =1 . o5 BEEE DA b 28K, BB &N =R TEA 1h.

5) —HUEE: S AR, Sabi-vWE Fiik DL 3%11 2 I 1:1000 FkE,
ANV HEA I 200u] — BRI, XA A & & 3% 1L F ik . 83
BTFHRENT 4°C RMER .

6) P E: Pl GERLRAMIE BTG YEINT LD, PBS Yk 3
K, Smin/ik. EVNEFRCHEIPURIUELL 3%1L=E 117 1:1000 FkE, &1 HE
PN 200l ZHURMRRIR, TR & N FEIR SN The

7) A5 SHORRN: B H, PBS B 3 K, Smin/iRk. &AM HE PN
200ul FEBTACLF Y ABC N, T-HIR SN =&Y 30min.

8) Wt ffl4 ABC M, PBS PE¥ 2 K, Smin/ik. FHTHIER, ET
RGN WINECH R ATAC B (RRRSESRIAC) DAB B, 00 TSR
BESER, R EEGUER AT B BRI RN ddH0, RV A R
5min.

9) B4k H ddH0 MEHesI ., MIT, ACFRCE, Wi IFAR,
et 20s. H ddH20 J53% B BRI (BT -

10) Fi7K: AKVCK 3 A TION ddH20-50% ZEE-70% L EE-95% £ BE-95% £ -
100% Z.FE-100% £ BE-— H2K-ZH2K, &35 20s.

1) #Hh: BB BEAZHRBEREREXEN, B, Mt %
F— % in3& & 71 Permount (Fisher Scientific), JH#53%H H M0 55
b AR, B K E T I8 KU A T, 48h fEELH

2.3.2 mRuby2-hTSP1 J5i fi i)

mRuby2-pBAD # &L Xhol (NEB) HLEFIALEE, CIP (NEB) Z:f#. hTSP1 #f
NFFHIHKEE N 45bp:

5’- TCCAGCGGATCCGCGCTGGCGAACGAACTGCGCCGCCCGCCGGGC -3
% #46 NiB L Gibson Assembly (NEB) V. 5E i o



2.3.3 BOGEHERIE Lalith

1) L FE3AE IERR I BRI L LMG194 328400, B2 amiEn, P
FET & AMP (ZFHE®FHZR) & SM (BiF ) [ 2ml LB 8597, 37°C i &
7% 16h.

2) KHE R, ME ODeoo Ay 1-2 I, #EA 1ml WK T 50ml &5 AMP [ SM 1]
LB ¥57%M, 37°C £53%4) 2.5-3h, % ODeoo 27 0.5-0.7 BRI EUHE = K.
Iml B ER$ Ep &, 13000rpm B0 1min, 7 B, UiET-20°C 1147, 1F
N FRIKFIN R

3) fFEBAHERERG, T 5ul 20% L-FRi A (IR E 0.002%), 25°C
FEFRELH.

4y WHER, KRB ZE soml 505, B 1ml HRZER I Ep &,
13000rpm &0 1min, FF L3, UOE T-20°C £R47, 1ENESRIEL RIS
AN 50ml &0 P BER 4°C 4000rpm &0 15min.

5) 3 biE, UOEE TIUKE, DATA M 4ml RAREE & .

6) VAREF AR A AT A R, DhFBOE N 6 £, TAEWSIE 10s/ [AH
] 15s, A 20 K.

7) HFESEHE, A 30p 0B AR T P Ep B, T —E A ik
H, 5—% 13000rpm 2.0 1min, 8 FiEEH Ep &, —ERm A IENAgH
ORI . RARUTTE . 2R EIE, T-20°C {R1F.

8) M A NE LRI E W EF 2ml Ep &, 4°C 13000rpm 250> 15min.

9) JrdERE HIE R Ep B, -80°C 517

2.3.4 ADAMTS| B iR [ 5

1) M-80°C MU i I 8 A 24 Bid i, BT 0K ERbfk.

2) B 50ul B3T3 Ep &, I 250ul “FHTZE R HIR SITE N FRE b

3) FEREER RSP R e A (IRYR IR A P i A F R D, AR AR 7R
srEE, BETHIMAL 4°C ¥ F 30min.

4) FIRES IR RGEk, WRC4E flow-through, 4% FHEZR LA 300ul HEBLR 25 ML
B3 o DA EARAR 2x BEARLE 1 B LR

5) Mo B MR S NAR & %Ebn)\@ﬁﬁfﬁmﬁiﬁﬁﬁﬁéﬁ%, 37°C ] 3h.



6) RNEER G, VAL IBE I REER, 4y B RIS T 2OokE . We s
e WORPEK S44nm, KK 620-10nm.
oEER
(1) 37°C S BLAT & BRIFEOK _EREAT .
(2) ¥ FANIFR B SN, AR I NRABR AT & 5817 ADAMTS1 S5 #0175 1)
P R e ZWRSEAT, UM 3h, HARADHIF] 1he



=. WIRER
3.1 ADAMTS! /N RIS I B ACE B

CAEERFFE R I, HAT ADAMTS1 HIfgTE Rk B S AR 1) /N B3R B b AR v 10 A
SRR . HAETJR R AR, H R AT R B )N B[R] B 22 20 H s
AR . A — B, W — AR AR T 7 RN BRI ST
N, FLAME R R B OE K SURR A (2R 87%). HATIX—
ADAMTS! @B/ B REEAGR N ORAE, FRAT RS & S F S = O 1o
/NIRRT AT — BB

FERERR AR IE M AR, FFREVE i R R i i 28w, & T2
(hematopoietic stem cells, HSCs) EHFETIE RIS S5 R EILFE, FPAEZM
L2 R A M . X — I FRAE N R R BN F R AT E12.5 &
E16.5, W0J5 HSC & ZSH 20 M S5 i i B 28 LT S i it STk, FRATTHk
et E12.5 2 B16.5 IRIGHIIED) v, RIS B 1 234 27 07 iE0 Horb E A4
FEAT e, SR ER T M IMROR B AR —— B A R 1 0 A T i ok
NRIL RO B 5L BATE SB7ERFAERY E15.S IRAG YD A opilik 7 — 4t
Pt von willebrand X7+ (von Willebrand Factor, vWF). 4y J5 a] W, FAZ% 4 i 3 i
2T R B o R S T R R (BT 1A, 1B). &% e —hia s, &
AT 5140 T A0 [ 68 E15.5 (1 3 NMEFAERUIRAG . 2 4~ ADAMTSI @R IERG I F
BEAT Y08 . S5 EIR, SRS SRV AR T IVE A 1) B A 20 M K S A A B A
50%H R F% (B 1C-1B). X —45 55 2 AL E2 287 A mid b /N BRI/ MR s> =
RUAH—3, AT ADAMTST S0 L /IMSUR B S T 1125 (4 SRR IESE .
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Bl 1. ADAMTS1 RR& /N BV RS IR B A% 4 7K P B B B

(A-B) HFAERI(WT) E15.5 /NRIRIEFFIED) (S 4k g ta g5 51, (A N —4t
anti-von Willebrand [A-¥, (B)NT—Huixf . LI : 50um. HOKERER T EZANE
AHFE, B 20pm.

(C-D) HIFER(E15.5) FEFARI(C) K ADAMTS] &N EIERGD) ) F i S 40
SRR R Sk T B . BEIR: S0um.

(B) Xor5lHeE 3 NMEFARWT) K 2 ANabr(KO)Y/N SRR B dt A7 Yot A A%
R T 25 R . BN SRR — AN P I . YA R HER Z(SEM) WEFTR,

*HxE P <0.0001,
11



3.2 ADAMTSI JE AN 4> FHIM 2

NI R ARGl ADAMTS1 K-F Jag 2 Wi, FRATEAEE — B 2
[¥] ADAMTS1 1E A 505 514 AN 986 5 mRuby2 LA — il 4y 7. HETE
HIY) ADAMTS1 Y, R BRI EEEEE A 1 (thrombospondin 1, TSP1)
1 TSP2 1E N 1D EU LA HBFUIAL S5 2] e A1 ¥ TSP1 R IX— T2 4 A [FI i 25
I TSP IR AL . TSP Al 2 Fh4u s ASRIA, RIS, 14
B, /20 L 5 T T A B A TR ¥ AR B, TSP2 5 TSP A
HR R Z5 R AE RAHIT (Y ADAMTS1 AE AL, AP TSP2 i BAT 53— REENL
FER AL, BT ADAMTSI /EH T A28 TSP1 (hTSP1) MIA7 A, FRATTIEHL
T A — BBk (BEUIAL AT IEAED 48 A mRuby?2 (¥ N 3, {EA
M2y¥-H ADAMTSI FIFE S (B 2A),

FATE MR T ADAMTS1 AEH izt 72§ (mRuby2-hTSP1) 7 EgV]
WEPERIRE o RS> TR il N U His-tag 5 RS & TS FIRIERSS
&, TMJEfE 37°C 5 ADAMTS] G 3 /M. RERSE, Krizks &,
R S B B R . 45 R R mRuby2 BRI A — e o, &
] ADAMTS1 AJ{EH T mRuby2 N i dEib, B8 C 3 Fr BOIMT A — & 1 5t
Pl (B 2C); W4T mRuby2-hTSP1 4% /K F & 2 = T mRuby?2 #i/k 5
& (K 20D,

DR SR I 735~ 2 7K1 1) X2 25 5 N SEE T ADAMTS1 7E hTSP1 i A
Fr BRI R S B UIE Y, FRATE— DR T 5 PSR AT 43§ EL-a K&
EL-b. —#HBHEH TR B, Hrh P2 258 EL 5 hTSP1 KEgYIfL
sURRTRL, TN R R P A AR A A (B 2B) . LAAHIF %145 ADAMTS1 %
H, EL-a J b A%OEKFIEEITF mRuby2 #ifk—4, 8FK TN 5T
mRuby2-hTSP1 4 (J& 2C). ##56/KF (A 7r 15 mRuby2 ZAK K] 70
IO I BLE G — 3R BRI 4T mRuby2-hTSP1 HIRG AR K4 K AE T
hTSP1 AN FHIAH (B 2D). B4k, PSRRI 73+ 5 mRuby2-hTSP1 1)
A Ti) 2 A 13t B R Tl D7) 5 A A et P R 3R AN AS A2 D) met A P 79 S S TR

(f£ hTSP1 "FRIJY E, L), [RJISH S5 2 5 1% Fr 51 £ ADAMTS1 H R  ATEG

fEd R R FEVER

12



ALANELRRPP B

N t 7 hTSP1  ALANELRRPP
- EL-a LTLNELTPNR
6x His hTSP1 insert mRuby2

EL-b DPRAELDSTV

C B mRuby2

400 1 B mRuby2-hTSP1
mRuby2-EL-a
3004 B mRuby2-EL-b

200~

FHXS 5 iR i

100+ -

ﬁ .
[ADAMTSI1] 60nM 15nM

=}
LY

M 737184k mRuby2

A

a. I

[ADAMTSI1] 60nM 15nM

&l 2. ADAMTS1 B§AZH 3 7+ T mRuby2-hTSP1 3& 1 & & & T #i4& mRuby2.

(A) K177 mRuby2-hTSP1 Z5#) 7~ . hTSPI kil A FF B R, F ke it
9 ADAMTS1 B V)AL s (EL) o

(B) hTSP1 i N 741 K 9 55 HEAA NP SR P 5145 .

(C) ADAMTS F§fif [ i, ADAMTS1 REZ 57128 60nM J 15nM 254 R &84 Al
T RPLEER GRS R . AriEZE(SD) WEFTR

(D) ADAMTS1 ¥ JZ 45373128 60nM K 15nM 2644, &AL 73 F 5844k mRuby2 Vi
e L Gt 45 H . A2 (SD) WIEFTR.
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3.3 /7 RN R 8UE Rtk

%83 ADAMTSI {EFH T hTSP1 A7 s ke AR A IR (& 2D, AT
@IS E mRuby2 #4k 51N fURAZ DL S Be YT, S mtill o 14 7k
i EWFFEA TN ADAMTS] AEH T R EH b (aggrecan). £ e H R HE
(versican) S JEMIEEUIAL £ AR X LeA7 25 BA — @ ML FIRHE: 7EREDIAL
SN SRR N — BRI (B), 1 C i — At s e AT s Z IR (4
AL, G) U4 I BRATE E mRuby2 #ifk & A B DAL S 75— AN s
WAL, IFE mRuby2 8 AP A AT R . BT 8RR T S BE ) Al = A
o6, RUIBEVIN S T A N I, AL H mRuby2 2G4 CH MYG 2
AT3E 8 M EIR, HAESE—AELAisifk 4 MEGHis (BI3A). 55—
[fl, mRuby2 [f] 3D &M EIR N i) 5 AR E BRI T2 —A B-HT 8 K20l
RT3 B ERNAL T ERANE AN AN A (B 3B, SWISS-MODEL,
http:/swissmodel.expasy.org/) .

LAV EERE, BRATHE T D mRuby2 S8A5K: JEZ54K 1 (mut 1, E41A
E42A) AUAEME—) B¥L AL 51 ARAE, PABRZIEAERT ADAMTS1 BV A7 A
EL; 84844 II (mut II, E27A E41A E42A E46T E55T) MIZRAS T N ¥ K] 5 A&
W2, RN 3407 B IRAR AT e 1 45 A S 0 R M P AR R R e T R BE A
Ao A FRATHRE K hTSP1 341 43 e N FRASAAT L N vy, 4 A I [ 5%
ARG A>T 7EFIRESE IR ADAMTS1 S = 3R/ 73 5 IV G
Y, AR BIREAF ADAMTSL IREE R, W RASMREAR I A w3 ol T 57
47 mRuby2 (f mut I /£ 60nM ADAMTS1 F 2145 30%[fs4 i) (& 30), #*
B mut I. mut IT $3°RFR 2 ADAMTSI1 715 5t BE ). SR10 RAZ YRR 4 5 AH EL
FEAERME OB EER R (B 3C,3D). % mut I HHT mut T EiFH
e TARY =BGy, [FBS ADAMTS1 YEH T mut Ik 2 (& 2B 2 T
mut T, FATHE H LR mut TT 20 804G 43 70 B AR B E N IR 4L e I
RIIKT G

14



A mRuby2
6x His E¥L chromophore

6x His |
I MRGSHHHHHEGMASMTGGQQMGRDLYENLYFQGSSMVSKGEELIK

46 EN|
#4 #5
91 PFAFDILATSFM@SRTFIKYPKGIPD
mRuby2 chromophore
B mRuby2
C  600- Bl mRuby2-hTSP1
B mut I
Bl mut I-hTSP1
i B mut 11
= 400+ mu
5 Bl mut I1-hTSP1
X
=
= 2001
0 | -
[ADAMTS1]  60nM 15nM
6-
D S
el
Z
=
&
M-
&
%

0-
[ADAMTSI1] 60nM 15nM

&l 3. AR S TEAE B &N ADAMTS] Bff R 88 H AR KLY S .

(A) mRuby2 ZHERE B & N 751, e AR MYG 2 Ri T B 2R (E) #1-8 Wt
bR . WS SACE MRS R B-4T 2 G5

(B) mRuby2 & 1 3D 54K, KA K H SWISS-MODEL (http://swissmodel.expasy.org/)
(C) ADAMTSI Jigff R i, ADAMTSI KFES: 7128 60nM J 15nM 2644, & 2B A A
S FEAE YRR 53 OB IR OGRS 25 R . ArdEZE(SD) WIE R .

(D) ADAMTS1 #KFE53 7129 60nM J 15nM 56440, S EFARAL, SEARA AN 31 B AH R 28,
& mRuby2 S8 FIEWRR GRS EE R . ArdEZE(SD) WIE R



3.4 NEMH%KHE T ADAMTSI B TR Fii ki e

FIEBINAFES MRS AR 2 M A R g SR S A
JS G AR 43 HERf % 5E ADAMTST G VE BT FESZMR,  FATT 1K 1 S ) 26 A1
PASR i Rl 37 ks IRe S v, R T — R B [ 401 &4 ADAMTS1 1EH]
T mut I B4 551 (1R

BB-94 & — NS 0 L T 42 B 1 B/ o ). FRATT SR T
BB-94 174E 44 ADAMTS] iGN . 45 5 2R 1E BB-94 WK FE N 3uM B 5
i, ADAMTS1 /ERT T mut IR 401 AOVE PR LT 0 58 A4 (&1 4AD . B
J&, BATIAR T —H B 7 A A R AR 772G 3R cOmplete, EDTA-free
(Roche)o A 77X R A0 & B0t 2 Fiily L3P (T B o 4ot ), (9 2 B
FE I E R B ISR, BRI AL SIS 8 R E e . a5 RER,
N TR o 750 %88 B2 1 £ A P 6 ADAMITS 1 % PR L3 A sem (& 4B, X —
25 AR ARTIN 437 AR L T AN AARFE AR, ) H0 500 2 DA R 25 o fh e 4
JBE . P2 ADAMTST FEVERS RSl H2 41 T nT RE

BeJa. T SEBIN ADMATST (R, JATER 7 —Fhseit=id %
A MHTEHN ADAMTS] g EHAN. RN, BEEHUARIR R,
ADAMTSI JEPEAHIFE R IR IR W iR 7, 7F 14.2ug PriA LR & 414, A3
WP A (B 40D,
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300+
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FARE G 18 B
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ARSI, BAVIE T A0 ADAMTS1 28 B 1 (A0 437
mRuby2-hTSP1, EiL7E# A mRuby2 H15] N S R4 & T ADAMTSI 7F
hTSP1 Fe Al HRe Ve BGUNE T, JFUESE T — RAUAFENHI %A% ADAMTSI %
VERIRE . S — 7T, FRATEAESE T ADAMTS] Fltba /N SRR A FFIE o B A% 40
BT KT R R 9/

WRAEATT 7 INA UL E R T, ADAMTS F5 /I B &0 i i /N5 %
FRIEHE KPP gD o 3% BLIRATAE VR IG I A B e 1R B A% 20 ek SR |
TR B IR ADAMTS] DyRe s mi M /MROR B4t 7 — B . it
— BRI R A R L S SRR N B S R T
REMIIR NI T, T T REME, ADAMTSI AR A BEMRTE MEIE N L. s Feuk
ERZ AN MR R R AR T R BB E A . B, RIS A R i
MR A A R R Al A 32, JEaE— 0 SR I FER) ADAMTSI EEYH# R
-9

DAAERF SR I, TEH IREEAIE R # h ADAMTS1 &E F/KFREH N, %
T K 21 =465 B A t 208 2 [ABCR I R I 58 T ADAMTS1 7EE#%
Attt R I S i R AR I R R B DG E R I AT Re . RITT, VP4 ADAMTSI
KPR AT RETEAH I AT P g A S I AR P S5 e P T 44— ri2
TH. DAEHFFE PR T ADAMTS1 KB PR B ACR T4 il 22 K-, TR 2
THOL N & FKF IR A BRI S S BROR $5E AR W) 2 D e K B 1 B R . AR A R
MR A — AR & T —Fh ADAMTS1 3L /77, ADAMTSI (35 A
TR B8 A2 W R 75 4 26 S v S A AT SE B i U 2%

A RIE NI FE R, IR B A HE ML/ INBCTE P9 1 22 P L 40 i Py 35047 7E
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R NARAE o g SEEIAR FH A 70 B0 I 431 % ILRCHEAT IR, V8 22 B3 A
P R e i, AFE VP M ADAMTST KF, B EETi% ADAMTSI /K F i
BEAT A RIS 52 I 2% A1 45
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WOTESHM, G 7 SEEEY) . 23 AL RS 2 07 RV TE R, 4 mT RE A S8
E HERRVE TR I . DL b T TH ) s 5 e R B ROk ADAMTS i
VERST I K SE B S ER B IME IS, DL R RE B35 Bl 0 5 6 s 112 W
LT o
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Yitong Xu was a fantastic student. She was given two very ambitious projects and
made significant progress on both. Xu encountered a problem of low signal to noise
from her initial experiments and created 2 new sets of reagents to address the
problem. The first set doubled the signal and the second set tripled the signal

making the study possible.

Her work required independence, creativity and rigor. I was very pleased to have Xu
in my laboratory and would recommend her highly to anyone. She is capable of
grasping advanced concepts quickly and developing novel approaches, unique quality
for someone so young. I truly wish her the best in her future career and hope to

work with her again.
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