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Abstract Hereditary antithrombin (AT) deficiency is an
autosomal dominant thrombophilic disorder caused by
SERPINCI abnormality. In the present study, we analyzed
SERPINC] in a Japanese patient with AT deficiency and
autoimmune disease-like symptoms. Direct sequencing and
multiplex ligation-dependent probe amplification revealed
that the patient was hemizygous for the entire SERPINCI
deletion. Single nucleotide polymorphism genotyping,
gene dose measurement, and long-range polymerase chain
reaction (PCR) followed by mapping PCR and direct
sequencing of the long-range PCR products revealed that
the patient had an approximately 111-kb gene deletion
from exon 2 of ZBTB37 to intron 5 of RC3HI, including
the entire SERPINCI in chromosome 1. We also found a
7-bp insertion of an unknown origin in the breakpoint,
which may be a combination of three parts with a few base-
pair microhomologies, resulting from a replication-based
process known as ‘fork stalling and template switching’.
Because RC3HI, which encodes the protein roquin is

Electronic supplementary material The online version of this
article (doi:10.1007/$12185-014-1596-9) contains supplementary
material, which is available to authorized users.

I. Kato - Y. Takagi - Y. Ando - Y. Nakamura - M. Murata -

A. Takagi - T. Murate - T. Kojima (E<)

Department of Pathophysiological Laboratory Sciences, Nagoya
University Graduate School of Medicine, 1-1-20 Daiko-Minami,
Higashi-ku, Nagoya 461-8673, Japan

e-mail: kojima@met.nagoya-u.ac.jp

T. Matsushita
Department of Transfusion Medicine, Nagoya University
Hospital, Nagoya, Japan

T. Nakashima

Department of Cardiology, Tokuyama Central Hospital, Shunan,
Japan

@ Springer

involved in the repression of self-immune responses, the
autoimmune disease-like symptoms of the patient may
have resulted from this gene defect. In conclusion, we
identified an entire SERPINCI deletion together with a
large deletion of RC3HI in an AT-deficient patient with
autoimmune disease-like symptoms.

Keywords Genome rearrangement - Antithrombin
deficiency - SEPINCI - RC3H1

Introduction

Antithrombin (AT), a member of the serine protease
inhibitor superfamily, functions as a major physiological
anticoagulant molecule [1, 2]. AT forms a complex with
serine protease type coagulation factors such as thrombin
and factor Xa and, inactivates them. When heparin binds to
AT, AT undergoes conformational changes and accelerates
the anticoagulant efficacy by more than a 1000-fold.
Congenital AT deficiency caused by abnormality in the
AT gene (SERPINCI) is inherited as an autosomal domi-
nant disorder associated with predisposition to recurrent
venous thromboembolism. In 1965, Egeberg described the
first case of inherited AT deficiency, the incidence of
which is estimated to be 1 in 500 to 1 in 5000 with no racial
or sexual differences worldwide [3, 4]. It has been reported
that homozygous AT-null mice result in embryonic
lethality [5] and assumed that complete AT deficiency in
humans could be fatal. Indeed, causative mutations in
inherited AT deficiencies have usually been determined to
be heterozygous [6]. Till date, extensive gene analyses in
patients with AT deficiency have revealed many distinct
SERPINCI defects such as missense, nonsense, deletion
and insertion mutations. It is rare to find a large deletion
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(>20 bp) in SERPINCI, and very few cases have been
analyzed with regard to the deletion region in detail [7-10].
One of the reasons is that a large heterozygous gene
deletion on an autosomal chromosome may result in nor-
mal findings by polymerase chain reaction (PCR)-mediated
direct sequencing analysis.

Here, we report a large deletion of more than 100 kb in
chromosome 1 involving SERPINCI in a Japanese patient
who suffered from autoimmune disease-like symptoms
associated with venous thromboembolism and was diag-
nosed with AT deficiency.

Materials and methods
Patient and DNA sample

The patient was a Japanese female who had a first episode
of deep vein thrombosis (DVT) with pulmonary embolism
(PE) at the age of 41 years. Since then, she had been
treated with warfarin in another hospital. One year later,
she was admitted to Yamaguchi University Hospital to be
surveyed for autoimmune disease because she had auto-
immune-like symptoms such as joint pain and mild fever
with a positive theumatoid arthritis (RA) test. However,
she was not diagnosed with a definitive autoimmune dis-
ease. Two years later, she was readmitted to Yamaguchi
University Hospital for further examination because of
recurrent DVT despite warfarin treatment. Finally, she was
diagnosed with AT deficiency and treated with plasma-
derived AT concentrate. She was also referred to Nagoya
University for examination of DNA abnormalities. She had
no family history of thrombosis at that time. The study was
approved by the ethics committee of each university. A
genomic DNA sample was isolated from peripheral blood
leukocytes of the patient after a written informed consent
was obtained.

Direct sequencing and multiplex ligation-dependent
probe amplification (MLPA) analysis of SERPINCI1

All exons and intron—exon junctions were amplified by
PCR and sequenced as described previously [11]. MLPA
analysis of SERPINC] was performed using the SALSA
MLPA P227 SerpinCl kit (MRC-Holland, Amsterdam,
The Netherlands) according to the manufacturer’s instruc-
tions to search for intragenic deletions or duplications [12].

Identification of deletion region and breakpoint
To assess the extent of the deletion, PCR-mediated single

nucleotide polymorphism (SNP) genotyping, real-time PCR,
and long-range PCR were performed with primer pairs

designed on the basis of the NCBI Reference Sequence
(NT_004487.19) containing SERPINCI at chromosome 1
(Supplemental Table 1). PCRs for SNP genotyping were
performed under the same conditions as SERPINCI
sequencing, except for the annealing temperature of 55 to
68 °C. In a range covering 21-27.7 Mb of NT_004487.19,
SNP genotyping and real-time PCR were performed to assess
the ploidy in a certain part of the genome.

Real-time PCR was performed using SYBR Premix Ex
Taq and the Thermal Cycler Dice Real Time System I/
(Takara Bio Inc., Otsu, Japan). Relative values of the
interested gene dosages were calculated using the delta—
delta C; method, in which the C; was defined by each
second derivative maximum (SDM) point of the amplifi-
cation curves. All relative gene dosages were revised using
that of F11 exon 15 as a reference.

Long-range PCR was performed with KOD FX Neo
DNA polymerase (Toyobo Co. Ltd.) in a touch-down PCR,
which involved 25 cycles of a temperature profile similar to
that of SERPINCI sequencing, with the exception that the
annealing temperature was 74 °C in the first cycle and
decreased by 2 °C every 5 cycles to reach 68 °C and that
the extension time was 10 min. Nested PCR following
long-range PCR was performed for 25 cycles with KOD
FX Neo DNA polymerase. The products were analyzed by
mapping PCR and by digested patterns with some restric-
tion enzymes, such as Smal, EcoRI, Scal, and Sacl (New
England Biolab Japan).

Results

PCR-mediated sequencing revealed no causative mutation
in SERPINCI in the patient (data not shown). However,
MLPA analysis for SERPINCI revealed that the relative
gene dosage values in all exons were ~50 % of normal
values, suggesting that the patient had a complete SERP-
INC1I deletion (Fig. 1).

Patient % é %E !E\ ;3 ?L \‘E

e2 e5 e3 e7 e4 el eb

Fig. 1 Multiplex ligation-dependent probe amplification (MLPA)
analysis for SERPINCI. MLPA analysis revealed that the relative
gene dosage values in all SERPINCI exons of the patient were
~50 % of normal values, suggesting a complete SERPINCI deletion
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Table 1 Locati(?ns and results Gene Reference SNP, Genotype Location (bp) Distance from

of SNP genotyping and real- real-time PCR of patient (NT_004487.19) SERPINCI (kb)

time PCR
Fs 156022 T/G 21,018,468 ~4,357
Fs5 156029 GIA 21,018,615 —4356
FASLG rs10458360 GIC 24,122,617 —1,252
SLCYALI 157516544 GIA 24,980,073 ~395
SLCIATI 1512565753 GIA 24,980,247 ~395
KLHIL20 152273366 AIG 25,213,584 ~161
DARS?2 152295366 TIG 25,314,334 —61
DARS2 Real-time PCR (Al) 2n 25,315,440 -60
5'-breakpoint 25,326,758 ~48
ZBTB37 1s1322774 C 25,327,882 —47
ZBTB37 159286895 A 25,331,109 —44
ZBTB37 Real-time PCR (A2) I'n 25,344,011 -3l
SERPINCI Real-time PCR In 25,367,296 -8
SERPINCI c¢.1 25,375,039 0
RC3HI 159425780 G 25,391,942 17
RC3HI 1s12566651 A 25,393,879 19
RC3HI Real-time PCR (A3) 1n 25,396,451 21
RC3HI 1512066153 T 25,426,057 51
3'-breakpoint 25,437,835 63
RC3HI 151884994 (A4) T/IC 25.438,924 64
RC3H] 156686083 T/A 25,441,181 66
RABGAPIL 15727279 GIA 25,953,806 579
CACYBP 151046439 T/IC 26,457,913 1,083
RFWD2 110913112 G/A 27,402,470 2,027

Al, A2, A3, and A4 are PCRs RFWD2 15670143 C/T 27,665,137 2,290

shown in Fig. 2A

We evaluated whether certain parts of the genome were
lost on 1 allele by SNP genotyping or real-time PCR in
21-27.7 Mb of NT_004487.19. Locations and results of
SNP genotyping and real-time PCR are shown in Tables 1,
2. In Fig. 2A, DARS2 (A1) was diploid and ZBTB37 (A2)
was monoploid, suggesting that the breakpoint might locate
between them on the centromere side. On the telomere
side, the breakpoint may be located on RC3HI (A3-A4),
next to SERPINCI.

We then performed nested PCR for long-range ampli-
fication over the deleted portion (Fig. 2B). We obtained an
approximately 13-kb PCR product from the patient’s gen-
ome; however, we did not obtain any product from the
normal control (B-1). The 13-kb amplicons were purified
and used as templates for mapping PCRs targeting parts of
uncertain deletion regions (B-2). On the centromere side of
the 13-kb mutant PCR product, mapping PCR at Bl
revealed a positive signal; however, a positive signal was
not revealed at B2 located on ZBTB37 intron 3. On the
telomere side, mapping PCR at A4 located on intron 4 of
RC3H] revealed a positive signal; however, a positive
signal was not revealed at B3 on infron 5.

) Springer

We performed another PCR targeted from F3 to R3
(115 kb in size from the normal control), and obtained an
aberrant 4-kb product from the patient; however, no
product was obtained from the normal control (Fig. 2C).
To assess an unknown region of the deletion, PCR products
from the patient were digested with several restriction
enzymes that recognize a single site in the PCR product
from the normal control (C-1). The PCR products digested
with either Smal or EcoRI changed to the expected sizes,
indicating that these positions were not deleted. On the
other hand, those digested with either Scal or Sacl did not
change, thereby indicating that these positions were deleted
(C-2).

Finally, we performed gene walking analysis for
amplicons from mutant allele and found a breakpoint at
both sides of the deletion (Fig. 3). The mutant allele of the
patient lost an 111-kb region from ZBTB37 exon 2 to
RC3H] intron 5, and had a small inserted sequence of 7 bp
inside the breakpoint. We searched for the origin of the
7-bp insertion on the GenBank database and found that the
same sequence existed in more than 900 positions on
chromosome 1. However, the same alignment as a 15-bp
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Table 2‘ Logation and name of Gene Name of Location (bp)* Distance from cf. Short PCR
primers in Fig. 2 primer (set)  (NT_004487.19)  SERPINCI (kb) result
DARS2int 16  Fl 25,314,224 ~60.8 Fig. 2B
DARS2 ex 18 E2 25,315,428 ~59.6 Fig. 2B
DARS2 ex 18 Al 25,315,440 ~59.6 Fig. 2A
GAS5 int 5 F3 25,323,895 —51.1 Fig. 2C
GASS5 int 1 Bl 25,324,990 ~50.0 Fig. 2B +
ZBTB37int1  seq 25,326,325 —48.7 Fig. 2C
ZBTB37ex4 B2 25,327,667 474 Fig. 2B -
ZBTB37ex 6 A2 25,344,011 -31.0 Fig. 2A
SERPINCI c.1 25,375,039 0.0
RC3HI ex 19 A3 25,396,451 214 Fig. 2A
RC3HI int 5 B3 25,437,502 62.5 Fig. 2B -
RC3HI int 4 A4 25,438,717 63.7 Fig. 2A,B  +
Al-A4 and B1-B3 are PCR RC3HI int 4 R3 25,439,134 64.1 Fig. 2C
primer sets RC3HI int4  R2 25,439,413 64.4 Fig. 2B
* Position of the centromere RC3HI int4 Rl 25,439,479 64.4 Fig. 2B

side

sequence, corresponding to the breakpoint and including a
7-bp insertion, was only found 1.2-kb downstream of the
breakpoint on the centromere side in the reverse direction.

Discussion

Here, we reported a case with a large deletion of more than
100 kb on chromosome 1 involving the entire SERPINCI
and most part of RC3HI in a Japanese patient with AT
deficiency who also suffered from autoimmune disease-like
symptoms. The breakpoint of the deletion would be caused
by a complicated rearrangement with a 7-bp insertion,
which could be explained by the Fork Stalling and Tem-
plate Switching (FoSTeS) model [13, 14]. Lee et al. [15]
proposed a model based on a DNA replication stage to
explain the microhomology of the junctions, the putative
mechanism of which is the switching of a nascent strand
during DNA replication. According to this model, during
DNA replication, the replication fork stalls at one position,
following which the nascent lagging strand disengages
from the original template, transfers, and anneals to another
teplication fork in physical proximity. It then “primes” and
restarts the DNA synthesis. These steps could occur mul-
tiple times in series; therefore, the eventual replicated DNA
sequence results in the complicated alignment. The gen-
erated alignments are characterized by the sequences at the
junction juxtaposed to some sequences derived from dif-
ferent origins with microhomologies. These features could
account for the complicated gene rearrangement that was
simply and successfully determined in this case.

The observed gene rearrangement also resulted in losses
of the entire coding sequence of ZBTB37 and two-thirds

sequence of RC3H]I. ZBTB37 encodes a protein known as
“Zinc finger and BTB domain-containing protein 37", but
its function remains unknown. Meanwhile, RC3H] encodes
a protein termed “RING finger and CCCH-type zinc finger
domain-containing protein 1 (Roquin-1)”. Roquin-1 is an
intracellular protein that is highly conserved across its full
length from mammals to invertebrates, and it limits
inducible T cell co-stimulator (ICOS) expression by pro-
moting the degradation of ICOS mRNA.

Vinuesa et al. [16] identified that a methionine residue at
position 199 is substituted by arginine (M199R) in Roquin-
1 of mice, termed “the sanroque strain”. In sanroque-
female mice, homozygous M199R mutation of Roquin-1
increased ICOS expression on T cells, causing the accu-
mulation of lymphocytes typically associated with lupus-
like autoimmune symptoms [17]. On the other hand, a
recent study reported that tissue-specific knockout of Ro-
quin-1 in the hematopoietic system did not cause autoim-
munity but caused defined changes in immune
homeostasis, dominated by the expansion of eosinophilic
granulocytes, macrophages, and CD8 effector-like T cells
[18]. Leppek et al. [19] demonstrated that Roquin-1 rec-
ognizes the constitutive decay elements (CDEs) folded into
an RNA stem-loop motif and that Roquin-1 proteins pro-
mote mRNA degradation. Through genome-wide investi-
gation, it was revealed that Roquin-1 targets several
immunity- and inflammation-related mRNAs. These data
suggest that Roquin-1 plays an important role in the
immune system.

Meanwhile, no human RC3HI mutation has been
reported till date, and the influence of RC3H] mutation in
humans is not clear. We do not have any evidence to
explain autoimmune disease-like symptoms of this patient

@ Springer



204

I. Kato et al.

sy

centromere telomere
B3 A4

B1 B2

Smal Scal

~al
/g.I,_--,___”--,-,____“-.,--

Sacl EcoRl

Fig. 2 Strategy to assess deletion region. Strategy schemes to assess
the extent of deletion region are shown. Closed bars indicate no
deletion regions, whereas dashed white bars indicate obvious l-allele
deleted regions. Striped bars indicate uncertain regions. Up-pointing
arrows indicate tested regions of deletion assessment. Horizontal
arrows (F1-3, R1-3) indicate primer sites for respective polymerase
chain reactions (PCRs) and sequencing (cf. Table 2). A Summarized
results of single nucleotide polymorphism (SNP) genotyping and real-

Fig. 3 DNA sequence of
breakpoint junction. The
sequence was connected
ZBTB37 exon 2 to RC3H]
intron 5 with an insert of 7 bp.
The bottom column indicates a
schema of genome around AW
SERPINCI. The numbers in

time PCR. B Ranges of nested long-range PCR from DARS2 to
RC3H] (F1-R1 and F2-R2). Inserted B-1 and B-2 are results of
nested long-range PCR (N, normal; P, patient) and mapping PCR (B1,
B2, B3, and A4) for nested PCR products, respectively. C Another
long-range PCR targeting GASS to RC3H1 (F3-R3). Inserted C-1 and
C-2 are results of second long-range PCR (N, normal; P, patient) and
digestion patterns by restriction enzymes, respectively
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with AT deficiency; however, we identified a large deletion
including the entire SERPINCI together with most part of
RC3H]. These data suggest that the RC3HI defect may
have some effect on the immune responses of the patient.

In summary, we identified a complex genome rear-
rangement on chromosome 1 involving deletion of the
entire SERPINCI and most part of RC3HI, which may be
associated with the autoimmune disease-like symptoms
together with AT deficiency in this patient.
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Discovery and prospects of a novel thrombophilia: antithrombin resistance
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Abstract
Pathogenesis of venous thromboembolism (VITE) known to be complex and multifactor-

ial process involves the interaction of acquired factors and genetic predisposing conditions.
Deficiency of natural anticoagulant factors such as antithrombin (AT), protein C and pro-

tein S increases the risk of a VTE. Recently, we have reported novel mechanism of heredi-

tary thrombosis in a Japanese family, in which AT resistance was associated with a mis-
sense mutation (p. Argh96Leu) in the prothrombin gene named prothrombin Yukuhashi.
The mutant thrombin showed a low clotting activity, but a severely impaired inactivation
by AT, resulting in a susceptibility to thrombosis. We have developed a new laboratory test
to evaluate AT resistance in plasma. Prothrombin mutation causing AT resistance has

found in Caucasian, not only in Japanese.

Key words: VTE, DVT, PE, AT resistance, thrombophilia

U &I

#IR AR 264 (venous thromboembolism:
VIE)IE, MR A7 LIREEWY X 7 88
5T ETRIETHERTIHEETH A, BRI
FEWE, WOk AIZZ K ABNR, HERNED v
LENTELD, BAEFGORUKRISLB M O
BLEIZED, ARACBILEBEERILR LR
W EPHLPI - TE FRIRIARE % 7
CEREZRBBEN) A7 L LTIE, DG,
Ik, RHIEUR, w7794 Mxza/3s—2
S AR R ENBF 6N A, HENY XS
& LTI, AMRMmEsE LR Th s T~

F b v ¥ ¥ (antithrombin: AT), a5 4
C(protein C: PC), 7’254 ~ S(protein S: PS)
IRIEHE/ BFIEPIR S I H I Tn 5.

AFaTH, - e Rtk N & UCE
mENTUF bR E VB E FDOA LY
— =V SRR O W TS T 4.

1. £XEmiEEFER

HIZRY) A 2 ThHERENRERZERE D2
B, 50RELLT o Y3 4F TR SR IR 1
#E (deep venous thrombosis: DVT) R fifi 284
JiE (pulmonary embolism: PE) 2 K& FEHEL, #
DEFTZELH W MRFEEBMICHLTLE

HIBRERFBERSRVIIER BB S I B RT3
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F2
c1787G>T
(p.Argh9Leu)

Cys  Asp Arg Asp Gly
waER TGT GAC CGG GAT GGG
zEHM TGT GAC CTG GAT GGG

Leu

X1 ATERMZET370bO0EY
BETFER
BWEOTOFOVE VBETEN BN T—EE
BHARESIN, 7UrF rur Yy EoEAMICTE
TATVELHNIAL P VICERTLIRAEYAER
(c.1787G>A, p.Arg596Leu: Prothrombin Yukuhashi).
(LMY & D)

PR IR = B S RERIR 72 & IR BIE . T D36
SENL N E DR TH L. T, FIRENA
ENBZENEL, FORRE LTERICET
A PRE I R e [ R R O B T REATHE &
hTwb, L, WELZERAHL SR
BIE D BE , FEREERARIE L AR L4585
Pt & U TR B O—DIiBE STy
L. THLIhh FEHELDODITIN—TIEELL
JFERARETH - 2B IRIEIER R IS B W ik
EFRRERNE L 2 BEFERLBRERTCH A
Jubtury¥ryaREFICEEL, Hichmsdk
FRELTHE LAY

2. 7IF pOSE EHM (antithrom-
bin resistance: ATR)

1) FOrOrvEVEGEFER
RMEZHARAALZETH Y, IEOL A
DVT #55E L7z, KHEOFRZRTIE 3 h
- T8 NOFIRIMBERENBY, 953 Ak
B o Tz RERICBWTE, EHE
ORI & S, HICRZRLICoN
TEFDREEDFEL R AEBESH -7 Dby
5B EEIMASIE AR < b 2720, 20014
L, RERTORMOEREMEERRE IS
WCRREN BN, §TAIFESINSLY. 2
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3 L7274, 2009 4E ISTH Boston I25W T, &
LBEMMARRERZOY ) AT A4 FESURNT
L7u ha Y YBETFREOHFESRE S
2t ENEZUEmEOTO MO L E LG
TR LA, TuaburroiEiik
MO Y TR T S A TR B E B R RF AT
EDOREEHITMBETH596EF 7 VForhnag
VUVERTAI ALY AER (. 1787G>A,
p.Argh%6Lew) A%, ~NFOESAKTRE S
(R1). T/ 03I ARy ATERIARERN
DO MEIERE T MBSz ehb, @
FEHIBEORRERTH S Z &A% Bbh .
2) MERERRF

2009 £ ISTH Boston T3 7o b v ¥ o
B RE OFAEDSRE S NP MMIEICE 5 5
R ENTBeY, FELO7V—TI1XH
RANBE T O MARFEFERRE 120 W CRE IR
L 7=

RETu g Y E UV CEEPALN T VEF
= v (Argh96) ix b 7 v ¥ U ADE LRI,
AT F DT A2%F F »(Asn265) & OFi &1
HELKEZEFZEZHEERELTHE I EBY
Arg596Leu BHLZATIZ L 5 b v € U ARiH1L
AEREITREITRESNA LaLl, Mo
KE B IIEBEODIcTL 7 7Y Y RAL
THYBEFMERETO YT o > © ¥R
FIEHEETH - o, BEFIEHEEHV
Ty aryedy VAR RS by
VERAERL T MO Y Uy AOEE{LEIRE, Ei
LD AGHLEYRE 2 RBARET L 7.

a ZERIOMNOCECOEM{LEE
TurorYryREZMECYaIEF T
ohrorEryRRmMmLTEMmELL, Ta b
TrEYRL P Y rADEELE T 4 T Y
2 VB ENEYE F BOd B Be R — B, T
WL L2 b v Eroy 4 7Y 27 v iced

VIR 2 S AR S-2238 1Xx T
B iETER RS B SR E O 3 2 v E
ARERE T b v €Y OFRELEE 2
SEL7z ZoRR, BAERMEBEDEEwTho
WA T D ILFMIE & R IE 2 R L2, &
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a.
(ng/mL)
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T AR (596Arg) Wk L C TATHAERIEE NG E A EA LT, (b))~ V17

TC bR R L7z,
(S & b )

BT 3 DO T T OMEE TE AR % T
0, BE—BETRMK (BARD 15%),
VTR B v (1R 32 %), A i JE T () 66
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Ly, ZERBMIOIgrE IO rE A
WERASNRIE L, 74 7V X v EETE Lk
B LT 5 I LR ahi. £/, S-
2038137 4 7 A LI LT TR
BV EREEECTEERM b oY YD
EHRHF VKT L EHERI N

—7F, T VHEDOFXa-FVvak ) VIBHE, &
WY AAF B RABETO MR S —EE
Hw, 7orarerhs oy ryaoiiit
{LDRET-ZEHIC Y 2 27 7y ML
oA, WHEMEERATIILEAEEDNHAD
Nhhoi DAy r7ay MErc, o
YU UADERICE L RERRIZ 200 E
AP B o072 % O3 2 BRI & A RRIHER
FRICRRE o722 05 Joib LB —EB
B CTERETORRE—-RFETLLIICAZ
LHEREZEZ b7

b, TEE OV E L OXRE{LERE

A R IR SN e Nk o | A A - N
R IERF AT & JS 8¢, TAT#HAKRIEERE

(b vy ErYEATEOfGE) ZILE L ES
7, %) VIEFAETC, WA IR
TAT BAEOBMA A S NTAs, ZRM T3
R E] 30 0 F TR BE R CTH D, 605514
WKHTPICHIE SN2 Th - 72 (K 2-a).
A2 AETE T TR ST b WA RN B A
Wy 70 TAT BAH EA 2R U72AY 145 BN
JERE S N7z TAT A RIZE LR 0 #5251
e T 5 (E2-b). IO DHEENS,
ROV E Y TIRATICEA PBVE YR
WAL BE SN T D 2 E B FHE X
.

Wiz, YubrarErREZmiECYayEF
v NERB SO b ur YRR LR
MAEIZBIT 5 o v Yy B E (thrombin
generation assay: TGA) CTl&, BARI7a b o
YV BN A B AT R IR T — v i AE
CHELCES M v rEERRRkwD o
D, NELDOFE L VIBIEA A O, 5T
ERERANTOR Mo v E Rt E GEEEOR
BRI OREE) A% L <R L CTw 7z (R 3).
Tabh, BRMFEFOERI o barEy
&, BREERECD DD, woli ATEHLE
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Fidkid, & BICM/MER TG LT, M/ MREHE - MR 2R L,
AN TS PR 0D~ Rl & P4 & OIEE I & KOS LT 2
faZ s GRAETRED U, BRI iMsEs 43 % T mmit ¢ .

AR A REEITCEH B2 )80 1 Big, HE, RAY, 75VRIEE
DB T T HIT iR mASTE (DVT) 1 U OIS 51,
Z DA AMESE < Bl (8th ACCP # - B > Tl Grade 1B & #E35)Y
ENTVET. UL, —#ic, HITEEHCHV SN 2T/ 301 Rk
ICFUT B MUMROBIINA S 5SS, HIT FilEN 2 F /301 R & RERKE
FRLIZEDWELH D ETY. Dk, HRICHBANTE, #H LR
BHE LT T8 SRR I MR A E DB B 0, ~%) Uik e
AH & DESFERSE (HIT ORFERED D D, /U Stk 2 AH & D353
FESTE) Odh 2858 ) TIRFEAZEREINTOVET.

L?J E=HYLTIE?

| 78U HRPIE - RS W RO &Y B FURESE - A0S
O FOFiXa/fFl v e yEEEE, 22/1 Loy o 1/110E
Fefieh TAkE L, EaFa\/8y e EREC, APTTDIEREIEE AL
HHENIFNT XY, W, FOEZXYVIMEEZTONERA. LY
L, I HIT OEFE D H % #3575 & To /Moo, mEks
1 & D HIMGRIRDEN S BB 2 DT, Mg, fimagsds (APTT
EELs), ERNE 7O VixE OEMMENHEEEI N TVWET.

L?j AN LT O S VAT 7

| ~sUvicEREE e LTI ohdo, HimERHERNDE
| smsdisge Lorm g S VBIRINIBSIC &L D, ~/S) VY OfEf%E
FRIT R EMNTEES. TuiIiE, ATERERLTASNY VEEE
EEREM T B LT, ~"NNY VOFREER (ATa7» 7 2—EH) =
RRLED. AF7%841 REANSRDUVERIUL, ATa7 7 o7 2—1EkiC
XBVUREERZRLUET. L LTOX 2 N KB PRIIREN/ Y >
WWHATHHL, ux32 100mgREIC KB X3\ ns FERAEOHR
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XatEMEHK 17%, a8 USRI 60%HES Nz D7 — &)
BOETH, BEBEOTOZITCIETICEPIITEETA.

_ﬂ LIRS O FE I 2

ZFo\uta FOMIRFFIC B 2EHE, HRICBOWCEERERE
ToTWERA. LML, I—mvSTRREE < OEIRMRE A5
CPREENTED, AFVEDII—TFhBE, HIT R~ R
FeFEOTREERRER 83 HEMI » 91 RMR T D, X F /314 FOFERBEERDHRE
EATVEYD. | |

COMEICE B &, EERERNFEG 00.4% L WET, BWEALHE
i TdH O, HIT MK FEAN/ ) 2T & SRR IR S © O TR E
i, XIF/804 RIENTEETHZEMEESNTVET. ZOFRTH
Fo8m 1 FidFiXaifFEMES LT, 1,000~7,500U0/day &R FiE, &L<
FEIRNES SN, BiRkomigddiXa EEE 0.1~1.2U0/mL, #HICE
0~0.07U/mL & ENEX LD, BBAE - BFRicEed sty
FRA. THE, BYERDOT—2ELE-RTEHZEDT, XF/8014 KD
ReitEd M, EEICDERVWEDEEZIONET. TH LT —2n5,
HAERTEMER LOFEZEE LT NHEAPOERANDIRGE, #7530
F LW, PTEETRETHAESICE, BAZRIIEZC L) LEIEH
ENTVET.

HAICBNTE, BEKREBRN TN AT, 1Y VIBEPURE RS
(antiphospholipid syndrome @ APS) fBEFICEHIF 2 FMIMERES~N/SD >
PMERE T E R WIHIERFMAAREIC T LTS, ZF/3as RS EEBE T &
WEENTWNET.

g BRI DR I 2

| &80 By, DRAHEEOD B BEE T MERSDRET,
| g2 L7 = fh 2me/dL DLEDBAIE, BE5REES T
DS RARAR RS, HBWVIERESORIERERT S C LAHREEN, B
WS TR EASRE Ao TNET.

UL, BUNEET, 97804 R~ >R hic, HIT BEO
H 2~3 FEOBHICEDN, EHORSNERICERTES LHELLD
TIRTRENTBO, BATEEAOEREE 48 BEORESEES H T g
AEETH B L BN ETY.

Fie, X304 ROMmMEEED FE L, APTT A 50 BLLEICIEES
A EEZ, M) RAINERTEZOT, X801 Fick b APTT OEE
HEELNBIEBAICIE, BEEFRIETZXRENSEDET. ki, £F/30A
ROMABEE = X —IC DWW T, mbHXa EEERAEST 208N D
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