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= TRE Y ?E’Jﬁ@fﬁj e HP=F (Peripheral Blood Mononuclear Cell ;
PBMC) }:f&:

Isolation & Storage of PBMC
* Load cell on Ficoll

* Spin out PBMC

*  Wash out Ficoll

* Add 10%DMSO + 20%FBS

» Store in liquid nitrogen

Thaw of PBMC
*+ Warm up at 37°C
* Wash out DMSO

= PJRFSEES T PTREIE! 19G & IgM A

Binding of Pig 1gG & IgM to
Human PBMC - FACS

* Inactivate pig sera

* Prepare human PBMC

+ Load serum

* Load goat serum

* Add goat anti-pig 1gG / IgM-
FITC Ab

* RunFACS: + PI




= {fi¥] Chromium-513%= Complement-dependent Cytotoxicity (CDCC)#f k-

Cytotoxicity Assay Using 5ICr

* Inactivate pig sera

* Prepare human PBMC

+ Label human PBMC with 51Cr

+ Load human PBMC, then pig serum
* Load rabbit Complement

+ Harvest supernatant

* Read %'Cr by Gamma Counter

One-Way Mixed Lymphocyte
Responses (MLR)

» Thaw of stimulator PBMC

* Prepare responder PBMC

* Inactivate stimulator PBMC

+ Mixed lymphocytes culture

+ Day 4 : Add 3H -Thymidine

Day 5 : Read 3H by Beta Counter

10
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THE IMMUNE RESPONSES OF PIGS TO
PRIMATES : RELEVANCE TO
XENOTRANSPLANTATION

H-C Tail, X Zhul, H Haral, Y-J Lin1, M Ezzelarab?,
C Long?, S Ball?, D Ayares?, DKC Cooper?t

1. Thomas E. Starzl Transplantation Institute,
University of Pittsburgh, Pittsburgh, PA, USA,

2. Revivicor, Inc., Blacksburg, VA, USA

(B2
a0
[@lle
......

Flpv e

(1) ~ HE& pig serum IgM & IngLL‘FI\[F?%[I human PBMC 5 & -
{557 human PBMC = -

(2) ~ A6E& Pig PBMC RL A 3 R4 human PBMC 3% -

Materials

Serum and PBMC from

1. Out bred wild-type pigs (Wally Whippo is a normal
farm; WW-WT)

2. Revivicor wild-type pigs (RevWT)
3. Revivicor GT-KO pigs (RevGT-KO)

RevGT-KO pigs

»  Derived by nuclear transfer
from RevWT

«  Different primarily in the
absence of Gal epitopes

=

Nat Biotech (2002) 20:252-255

11
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® piglgM F'?*[‘ human PBMC % .F’—‘, ’ i%ﬁqiﬁﬁ? human PBMC 3=t -
® FIWT piglgM F=¥ » GT-KO pigIgM I'F‘;E‘ﬂ:“ﬂﬁj) human PBMC 3j=d -
°

(ELRL pig 19G T {171 human PBMC i £ - 9 3% human PBMC 3=

Binding of Pig IgM/G and Cytotoxicity to Human PBMC

Human PBMC Human PBMC
60+

==—WW-WT Pig Sera (n=6)

504 = RevWT Pig Sera (n=5)
*% \ —+—RevGT-KO Pig Sera (n=5)
40 *%P<0.01 (WW-WT vs

RevWT or RevGT-KO)

I |

[ No Sera Binding * P<0.05

1gM Bindi
R IgM Binding » B 5

T 1
10 5 0
3 1gG Binding Serum Dilution (%)

» Anti-human IgM antibodies in the sera of all pigs, and associated
with complement-dependent lysis of human PBMC

® PigPBMC gﬂilfﬁl human PBMC % -
® FIWT pig PBMC F§i-GT-KO pig PBM C 3555 4k > human PBMC 37 % -

MLR of Pig PBMC against Human and Baboon PBMC

s « WW-WT pig PBMC showed
40+ EE a significantly greater
y response against human or
T 301 baboon stimulator PBMC.
-E 20
= * The response of RevGT-KO
§ 104 pig PBMC against human or
- baboon stimulator PBMC
o Allo (WW-) Human - Baboo was low.
Stimulator

I Responder : WW-WT PBMC (h=3)

= Responder : RevWT PBMC (n=2)

E=3 Responder : RevGT-KO PEMC (n=2)
* P<0.05 *% P<0.01

12



P4k pig serum #I human serum pyfeX| :
® humanlIgM & IgGﬁB%’?ﬂlpigPBMC%ﬁ °
® humanIgM & 1gG #I'WT pig PBMC EIfJ;“fE,F’—‘, » A1 GT-KO pig PBM C pi5d

A3 -

® human IgM #! pig PBMC ElfJ;’:iF,F’—‘, » = pig IgM gﬂl human PBMC ElfJ;’:iEF’—‘ﬁF}

2

Comparison of IgM / IgG Binding to PBMC
RevWT, RevGT-KO Pig vs Human

= Control (Ne Serum Binding to PBMC)
B Pig |gM Binding to Human PBMC
=3 Human IgM Binding to RevWT PBEMC

D Human IgM Binding to RevGT-KO PBMC
% P<0.05

3 Control (No Serum Binding to PBMC)
W Pig gG Binding to Human PBMC

=3 Human IgG Binding to RevWT PBMC
23 Human IgG Binding to RevGT-KO PBMC
*% P<0.01

» High level of human IgM

and IgG binding to RevWT PBMC : related

to the anti-Gal antibodies in human serum
* No difference in IgM binding between GT-KO pig and human serum

® human serum I’F‘LE& WT pig PBMC pu3=d » I:H'F‘ﬁ‘f GT-KO pig PBMC p3=

Et ’ gF‘{?u ‘%_J' o

Comparison of Serum Cytotoxicity to PBMC
RevWT, RevGT-KO pig vs Human

*RR

o B

Cytotoxicity (%)

Rev-WT

Hun'1an Rev-GT-KO Human
25% Sera Dilution

H Pig Sera to Human PBMC (n=6)
Human Sera to RevWT PBMC (n=13)

E=3 Human Sera to RevGT-KO PBMC (n=13)

* %% P<0.001

* No difference in cytotoxicity between GT-KO pig and human serum

13
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= E R WP (L ife-suppor ting) ¥ RS

Life-Supporting Kidney Transplantation / Animal Care

Life-Supporting Kidney Transplantation
« Orthotopic Kidney Transplantation, Right
« Ligation of ureter, Left

. R B E (FRY

Pig kidney Transplantation
Recipient : Female, FK506 for 6 weeks
Donor : Male, Sibling, Non-irradiated

POD +41 & +49
POD +28 left hydronephrosis

14



" BB EE UK Tk Creatinine B« BIEFAIE T IRV S TR

Pig kidney Transplantation
Recipient : Female, FK506 for 6 weeks
Donor : Male, Sibling, Non-irradiated

Serum Cr & FK506 of Pig Reveiving Kidney Transplantation
{Donor Kidney Non-irradiated / FK 506 6 Weeks)

5 -25
= -8~ Creatinine Stop EK506
T H - FK506 ° (20 =
= =

o

E 3] Euthanize 15 §
4]
£ El
_g 21 -10 %
8 c
51 5

T TTrrrrrrrrr 11111 1 T T T T T T T T 1
ST 0123456769901 14 16 19 22 26 29 35 M 43 46 50 54 69 76 83 89 96105109 125 145 167 186

Days

= JHJEl mixed chimerism puFk :

(1) ~ BFREE L male > JRE{H T H L female -
(2) ~ FVRPECHFRTRTSRY DNA -

(3) ~ F|I'] Reat-Time PCR &l DNA f[1'Y chromosome fruE=sk

DNA Purification by QIAGEN Kit
* Add QIAGEN Protease

* Add sample

* Add AL (Lysis) buffer

+ Add ethanol

+ Add AW1 (Washing) buffer

+ Add AW2 (Washing) buffer

* Add AE (Elution) buffer

+ Store in -20°C

15



T/B & CD4/CD8 Cell Count

by Flow Cytometry
*  Whole blood
*+ Lyse RBC

+ Add anti-CD3-FITC Ab,
anti-CD21/CD4/CD8-PE Ab

* Run FACS: + Pl

10+

10°

anti Human CD21-PE
10
<A

anti Human CD21-PE
102
10°

10!

10!

5 D taa?

o

10°

10! 10° 10*

10° 1 10’ 10% 10° 10°
arti Pig CD3-FITC 5T5% arti Pig CD3-FITC 343%

W TSRS ST I BRIEL B P O T b 15R(CDA& CDY)v gk

T /B & CD4 / CD8 Cell Count by Flow Cytometry

CD4

16



= CFSE AW~ ISFR~ BMLR) - WEHHBZRIRNE T H
(responder )it 1ZR(CD4& CD8)1 & fuF=sk
Alop  CFSE MLR to Check CD4 & CD8 Proliferation / Responder : P5906  ajio:T

Allo : Donor P6006 / Allo : Third Rev P8206
Spont Spontaneous : MLR Medium / Auto : P5906 Auto

[+ sta B = EpreTT e TV ks b = T = e < C—re Sl Wi
L | : i BN ¥ '\ : i [T e
* 3 i T | i T
|||« # [ )L B f kg %_. —
e e
‘ fta e 1) ‘ ]
| i | ok
» b | » b = 3
F 1 =i E | =% |
! == |’ o ! T v| e % v | T
KA T S+ onis S T ¢ (s S Sl P L siof 54 T
i '\ : (ST i | =T
el | ]
i # # € i L4 i | ! L ‘
g‘h | ! | % r‘_ B J ; - .:' ".
[Fiee e ! T o P o e ET - o T _jﬂm
‘ i Mg 1) ‘ fl e o bon
| I ; .
] [ R O
W | 4 1 £ | — ; 4 i
JE | i Al i | g : £,
v AL E W u|’F ] " F, BN o ou| " T

" CFSE AW ISRARS IMLR) - PIERHEE - TR0 Y Y
(responder )= 1ZR(CD4& CD8)iff % pub=sF

CFSE MLR of 5.5 Days culture (Pre Tx)
Orthotopic Spleen / Kidney Transplantation
Auto Donor Third

134 29.5% 35.1%

CcD4

16.1%

cDs
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BH|Y STI %EFE?FIQ Large Animal #fE$: 555 Induction of

Tolerance of by Spleen Transplantation /&

David KC Cooper JiB8FA | S5 F AR o4V A5 RR

Immunological Unresponsiveness in Chimeric
Miniature Swine following MHC-Mismatched Spleen
Transplantation

Frank | M. F. Dog, " Yau-Lin Tseng. ' Ken)! Knvkd ! Bernd Golackner,' Mario L. Rasmirez,'
Derek D). Prabharasueh, ! Robere A, Cina,' Chrisroph Enesalla, Masshew G Nuha, ! Suiare L. Howser,”
Chrisrene A Huang,* Dicken 5. C. Ko, ¥ and David E. . Cooper™®

( Transplantation 2005:80: 1791—-1804)

- The spleen is an organ with considerable hematopoietic progenitor cell
(HPC) activity.

* Successful spleen transplantation in rodents can result in specific
tolerance towards donor-matched organ allografts.

* The presence o f HPC chimerism alone in a full MHC-mismatched

donor-recipient combination may not always be sufficient to
induce tolerance to a subsequent donor-matched kidney allograft.

David KC Cooper JUBgF2A | S BP0V A5 R®

TABLE 1. Immunesuppressive therapy and clinical course in pigs

Immunosuppression Spleen graft  T-cell  Chimerism
survival depletion blood In vitro| Complication

Pig WBI TI CYA(days) Other GVHD (days) (%) (days) DSH | (day of euthanasia)
Group A

14534 - - 0 - + 8 ND 5 No MNA

14646 - + o CPF +* 16 WD 10 Mo NA

14832 - + 12 - - 47 WD a2 NI MNA

14840 - - 28 - +° 62 ND 43 NI MNA

15311° + + 45 - - al 64.5 49 Mo NA

157337 + + 45 - - 3 783 50 No MA
Group B

151119 - + 12 - - =363 WD 79 Yes MNA

15051 + + 45 - - =59 2.4 =59 Yes PCV-21059)

15242 + + 45 - - =57 714 =57 Yes PCV-2(57)

15410 + + 45 - - =183 777 178 Yes MNA

15842 + + 45 - - =100 739 =100 Tes NA
Group C

15312 + + 45 - - NA 715 4 Na MNA

15330 + + 45 - - NA 761 11 Mo MNA

* In 2 pigs tolerant to the spleen gratft,

@
]

donor MHC-matched kidney grafts et e
survived for 4 and 7 months without 0] —o— 15410
=o= 15111

immunosuppression

-
.
H

creatinine {mgdl)

* In 2 asplenic pigs, kidney grafts were
rejected on days 4 and 15

ﬁ 2-5 5-0 :I'-s 1;0 lés 15‘)“ 1::'5 260 25’5 25.—)0
(DSH : Donor Specific Hyporesponse) duys aiter KT
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(We have not yet performed simultaneous Tx of the spleen and kidney, but we
hypothesize that tolerance to the kidney graft would be easier to achieve than when

kidney Tx isdelayed.)

" R AR

Orthotopic Spleen Tx in SLA-Mismatched Pig

OP 3/23/06 POD +7 POD +40 & +95

. EFRRIR - FRESMYR

Orthotopic Spleen / Kidney Tx in SLA-Mismatched Pig

T
OP 7/12/06 POD +40 & +54

19



Mixed chimerism *éjﬁ?r%'n%{‘ :

(1) - 3 =58 ~ FIREHE -

(2) ~ WEHFEH L male » WPH < HEL female

(3)  F VR P T H FRETRTSRY DNA -

(4) ~ F|I'] Reat-Time PCR &l DNA f[1'Y chromosome fruE=sk

Chimerism in Blood after Orthotopic
Spleen / Kidney Transplantation

. . . . Blood
Tx Type of pig irradiation Immunosuppresion Tx transfusion
. W.wW
Kidney brother none FK506 6wks )

Sinclair 120cGy WBI

SPleen i mismatch  700cGy T FK506 6wks +)
Spleen Sinclair 100cGy WBI

r Full mismatch ~ 700cGy TI FK506 6wks +)
Kidney

(1) ~ B o 7)) E] mixed macrcohimerism -
(2 ~ PO E - 2 E] mixed himerism -

Chimerism in Blood after Orthotopic
Spleen / Kidney Transplantation

[] Kidney Tx
25 O Spleen Tx
/\ Spleen Kidney Tx

s|19D louoa %

Days Post spleen Tx

20



IR B3R~ FRFEHA(SLA full-dismatch)! | S5 FE Mg o 1%
B RRH N

Creatinine of Pigs of Spleen / Kidney Tx
(SLA Full-Mismatch)

Creatinine Level of Pigs of Spleen / Kidney Tx

—o— Kidney Tx / BT/ FK 506 6W / Irradiation
—- Spleen Tx 1 Hr / Kidney Tx / Irradiation & BT/ FK 506 6W
8- —i— Spleen Tx / Kidney Tx / Irradiation & BT/ FK 506 6W

104

Creatinine

Toleranceto the transplanted spleen was clearly achieved.

It isnot clear why chimerism should be slowly lost while the spleen graft remains
viable.

We cannot completely rule out that the peroper ative donor-specific red blood cell
transfusion participated in tolerance induction.

Prolonged survival of the spleen graft were unable to conclusively demonstrate
toleranceto thekidney.

21



EfSwH

BPEPSIRAOIER, - GT JLPRI R B0 ey

B H7EME (xenotransplantation) » R~ 78 % Pupvay fiFetp =1~ 7 %
1o 2 J’FF‘ jIH;E e ] R it ?zﬂﬁ SIS R e e TR
FPIE fWJ"‘ =X Hi? 1964 = » SR Reemtsmaiﬁ:— E %'}E;}E;Eﬁ"ﬁiﬁi?@
= M RERVREER [HJ ﬂ\[ﬁﬁﬂ[@ ] Starzl iﬁ:— ST (baboon) Wﬁbﬁﬁ%ﬁj MRS
Er - 1992 &+ % 1993 F s Starzl FRATE) ,’; TR T?J’E'U’E'UEJI%E%@% MR
PR BT B 1A 70 26*«12

%'ﬁ'%ﬁﬁua AGLEpuERY MR L&t PRY (hyperacute refection) » &
SR R BRI [ - A R R B S
FLE SHPE Y EIW?E' (preformed natural antibody ) #1¥]f& ( complement) »
FUR R T B YO v A e FUIRGRR > FLEIFE AR P i [eap i
PR G F"; T ?ﬁ RS %ﬁjiﬁl’“ﬁk'ﬁ' S PP A [
VR ERT > s o o BITEESTRRAR L ) O R O A L TS
AMERRT TS P IRERY Gl W EnE R B E PR A
IR EITE R T EEY (delayed xenograft rejection ; DXR) » Fy7i: ULI%?E'F&[%Q%
78 Py R (acute humoral xenograft rejection; AHXR ) » B93[4 'FI AR (acute
vascular rejection ) o 8 [ R (10 T RGP VT E | LSRRI 2 EIpE
(1 B B YRR 1 T LSRR B -

ﬁn%ﬂ%ﬁbi@w~@k@@ahu VB % SR T -
FUED N B EE AR PR R e T Ef [ A == B S BFEFRA Fﬁ%@'
F&'E‘fjﬁ'iﬁ%fﬁﬁﬁg’ﬁﬂﬁ\‘”fﬂﬁxjfﬁﬂ?@;%&— ﬂ”f}@ e A PUTRT & 2 P
[ERRS - Pl RUPAR AT | = Wl & fOgnBif gy - g SRRy Y i
= RlRL T F IR Galal,3Gal (Gal) fiVRIpUfE o i) anti-Gal fiufgpur) sy > —
ﬁ[ﬁ (7 RLTE 5#5}'5'%@%"@%‘ EEN @?ﬁ;’;ﬁ?ﬂ RIS W@g ( preformed natural
antibody ) » ~ 153 KL% B {747 g5 L1 T fofgid (elicited antibody ) 49° -

B P anti-Gal FISREEIA IS T LA Gal }’ML% LA
W= Mk % (Complement cascade) Eﬁ Aﬁ’?‘rﬁ‘é h '”E*’“"”F"
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HFEIH

ETH |7 Sarzl Transplantation Institute (ST1) of University of Pittsburgh Medical
Center (UPMC) SFPV 1 E5I™ JllV BAaFs o 19k

— ~HESEE P HLA-DR15Tg %ﬁ%‘@%ﬁiﬁﬁ"[‘?,‘.‘/ﬁﬁ'ﬁi Sudies of

Cyclophilin Effect in HLA-DR15 Tg Pig

1. 3£/~ Oneway mixed lymphocytereaction (MLR) + CyA [V EfR{li " | MTT ~
H3-Thymidine - CFSE - MLR - Responder 3 HLA-DR15(+) human
PBMCStimulator £% HLA-DR15(+) Tg Pig PBMC -

2. 35 HLA-DRI5 @5 E’%‘,ﬁ R FE % hPBMC-SCID ‘| BV 8 @iEs
Leaky of SCID : FASC for SCID PBMC : anti-mouse CD3/CD21
;Lifﬁﬁ hPBMC-SCID : HLA-DR15 Human PBMC into non-leaky SCID &
FASC for hPBMC-SCID : anti-human CD3/CD21

Skin Grafting to hPBM C-SCID

HLA-DR15 Tg pig skin into HLA-DR15 hPBMC-SCID
@ﬁ%ﬁ[@ﬁﬂfﬁﬂ : ffl1"'] Cyclosporin-A = ¥4 ; &% day 1 % day 4 £ U B!
£ 20 mg/kg/day » [V %l £ 10 mg/kg/day - i = day 12
TR R T A M A 1A VIR 53 AT B B e
i TR R s
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One-way mixed lymphocytereaction (MLR) + CyA [V #{E&=25}

Induction of hyporesponses by HLA-DR15 Tg
Mixed Lymphocyte Reaction + CyA

Stimulator Responder Cyclosporin A Proliferation
DR15(+) pig DR15(+) Human (+) (-) / CyA effect
DR15(+) pig DR15(+) () (-)/ DR match
Human
DR15(+) pig DR15(-) Human (+) (-) / CyA effect
DR15(+) pig DR15(-) Human ) (+) / mismatch
DR15(-) pig DR15(+) Human (+) (-) / CyA effect
DR15(-) pig DR15(+) Human ) (+) / mismatch
DR15(-) pig DR15(-) Human (+) (-) / CyA effect
DR15(-) pig DR15(-) Human “) (+) / mismatch

HLA-DR15 #FH L N EE At 3 =

hPBMC-SCID ‘| BV #f B&

Induction of hyporesponses by HLA-DR15 Tg

Skin Grafting to hPBMC-SCID

PBMC Skin Short Cy A Rejection
DR15(+) DR15(+) pig #) (-) / DR match
Human

DR15(-) Human DR15(+) pig (+) (+) / mismatch
DR15(+) Human DR15(-) pig (+) (+) / mismatch
DR15(-) Human DR15(-) pig (+) (+) / mismatch
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"k (hir udin) B EL PYSAE BIFEFSMERES I BRIk GT SLPp|

PR () anti-Gal BRAEIIORGE T L (AL GT $L PRI R B Iy i )
KL TSR > H PR R AL R ORI T RLIp T
[ % it @ (Thrombotic microangiopathy : TM) ©

T EIPY EFE AR Rl ﬁ“‘é | 7SSk (hirudi )G EL PRfY ) L 0 RS
@%«%w@gm@mma’ﬁwaﬁ—pawf’pﬁftﬁﬂwmwaa
oo A = N I ’F’/ﬁ[@ﬁﬂfﬁﬂ“ > [TEEPENE 6 [ PR IR I R A
PR (AHXR)[I B 4 -

TR Fﬁ.:,i, ﬁ;zf%{ ; f‘,?ﬁgﬁqfuﬂﬁﬁl@lﬁﬁﬁmni mal Technology Institute; ATIT)
17 B 3 (hirucing 5L e | L -
1+ 38 515 (nir udin) 3L PO | B= S5 1A sh (Hirudingigd ~ = 5t
S VRL(Fibrinogen)py 3 7
2~ 3E 15 S (hirudin) L g | Lt 5 ] (Bleeding time) 53 4
3~ &% g 3k (hirudin)BL RS | BR&ES (In vitro clotting)s3 7 | EfAF 0 iy
fJ ”“EI@E:JF[U;’}*"
4 ~ 3= 7NiE 3k (hirudin) B NS | B4 135 5k (Endotoxic) ff Ji 5 ke
5~ & 5 A E sk (hirudin) FL PESE | BB e FEF A
Donor : ~J<[i 3k (hirudin) FL PN |-
Recipient : ~EL (Maleinbred Lewisrats)
Recipient : ~EL 1V ﬁj’?ﬁg[ ! (reconstitution)
@ﬁ“ﬁ@ﬂ]fﬂj fli"] Cyclosporin-A = ¥ ; &% day 1 %= day 4 ff SUR[E! G 2
mg/kg/day L ERIE L 10 mg/kg/day - (= day 12

Bl B B TIRAC 5 A
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Tk (hir udin) L SRR RIFEFEAR AT L Y RRRE R

KEEE (Hirudin) @ ZAFIRER BB ER TR %
T ESHAABE

+< & BMT | RS BK Short Cy A Rejection
(+) Hirudin (+) (+) (-) / mismatch
) Hirudin (+) (+) (+) / mismatch
) Hirudin (-) (+) (+) / mismatch
) Hirudin (-) (+) (+) / mismatch
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WRATR=

“IfFE Sk (Hirudin)fEEEl [ﬂﬁwﬁ)’;ﬁ

ﬁ“’é | 71 3k (hirudin)detE EL Y constructs & fﬁ, human Hirudin-P-selectin -

Sk (Hir udin) L s - ELpo: 21

“J< 3 (Hirudin) 3L iEse /| B founder v HIRLESF 1 microinjection - <3k
(Hirudin) Bl piaig ’JE&BU’F}%I?: LiEF1 Southern blot analysisof tail-tip DNA - 7j<fi
= (Hirudin)FL (HiE5 - B backcrossing background L C57BL/6 (B6) = <%
(Hirudin) 5L s | B4 » = DRg 5 (4fiY backerossing 7§ = [ 43E = df k&

BBAC R (e
BRI = S I THC TR I e i RS 75 - ) By BB

optimal cutting temperature (OCT)f]1 > fg{ BRI Bl V& l‘rf‘{ﬁiﬁlf’ JH, (frozen
sections)®, & > & 1"] methanol [#il - - Yﬁzﬁ‘f” JH; (frozen sections)isiye i+ 1% bovine
serum a bumin-phosphate-buffered saline (BSA-PBS) ~ == 10% goat serum (Sigma)
13055 » ikt 4°C™H ﬂl?ﬁi’:&ﬁu‘ﬁgiﬂ‘ﬁéé ko ?”Ji’:ﬁ'fﬁu‘ﬁ% EIJ?F'[ sheep anti-hirudin
(both from Enzyme Research Laboratories » Swansea > United Kingdom) > fluorescein
isothiocyanate (FITC)—conjugated rabbit anti-human fibrinogen (also binds fibrin)
(DAKO > Glostrup » Denmark) - rat antimouse CD31 (Pharmingen > San Diego CA) >
or mouse antihuman a-actin (Sigma) - ./ i > Yﬁ?ﬁﬁ 15 (frozen sections) | 1] = ke
’EE}#“C"’I v = {&ﬁu’%} ﬁw?ﬁ goat anti-rabbit IgG-FITC > donkey anti-sheep IgG-FITC >
sheep anti-mouse IgG-FITC (Sigma) > or rabbit anti-rat 1IgG-FITC (DAKO) -

Yﬁ@:ﬂkﬁ (frozen sections)!"] immunofluorescence microscope [ > (i)
MetaMorph imaging system (Universal Imaging @ Downingtown » PA) 757 o

Hematoxylin and eosin (H& E)%Z-e" fﬁﬁﬁﬁ%”kﬁ EVEH RS o
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| BEGEIZ T A e 55 BE

] B PR AT YRGHT T #E > 0 1') - Dulbecco modified Eagle medium (DMEM)
‘JF%?E& » F|4%* 37° C ™+ I'] collagenase (3 mg/mL ; RocheDiagnostics)if}{* 30 53 #
VA [ SR MR cell strainer Bl & Jif,l Safa > I') 0.5% fetal calf serum
(FCS)-DMEM J§k » F AT 4°C ™I rat ant| -mouse CD31 and CD105 (Pharmingen)
%%30 sige Vi iﬁi ZAa 1] 0.5% FCS-DMEM &k » 4 4° C™ I'] goat anti-rat
microbeads (Miltenyi Blotec Auburn > CA)-0.5% FCS-DMEM ?ﬁ% 15 554 > F|I')
0.5% FCS-DMEM &% » SR magnetic column (Miltenyi Biotec) » I} 75 BT
TR AP e et o SR Retained beads Jfik N e o B E DT LT \_fi?ﬁ 5
ﬁ’\ 20% FCS-DMEM -

7J ff’?“'"ﬁ‘f‘ El’ijwq’ﬁ@ﬁﬂj AP Had? 37°C ™ I'] phorbol myristate
acetate (PMA) (1 uM; Sigma) ?iﬂf 30 Sy o

F I sRpv 55 B

rJ WO T ERIVE ITFJ Bk o P B IIVEHPYT R > 7 heparin o [
IR TR ) ACK buffer (10 mL > 5 558 5 155 mM NH,CI » 10 mM
KHCOs > 0.1 mM EDTA (ethylenediaminetetraacetic acid)) ?ﬁ&}ﬁﬁii"ﬂ*’ Vixr)
3% FCS-DMEM &1k » ST EETE175fk o Vi > IR 55 75 (Becton
Dickinson > Franklin Lakes » NJ)FF_:FQJE TSR, [P ] anti-mouse CD14 mAb
(Pharmingen) Fgl?éiﬂ (FhAjw  phenotype -

Splenocytes V1 /| LY - homogenized mouse spleen 23 ™ I') S mL
ACK buffer [EH] 5 556 > i?\’ﬁz’i}f’f TSR STES Splenocytes o [V & > Splenocytes
F,‘J’f” 10% FCS-RPMI f]1 - Splenocytes fi* Ji ([ “RS 37°C M I'] concanavalin A (5

ug/mL) [E] 48 | -

UL SRV EE

Tl ASIVET platelet-rich plasmae (vl B S TEVIHAY TR > it heparin o [
IETfREERD > FI'] 80g BE S i e BE S 10 55 > JVIH plasma gt [[EL platelet-rich
plasma [/ & I'] 1% ammoniumoxaate » 2.5 mM Gly-Pro-Arg-Pro peptide (Sigma)
R R PSS B 1020 T AYEHRICRLT counting chamber F 5T e ,ﬁﬂlmm N
COPASERE S N B T T ARG 2N X 10° ¢
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T #5 phenotype '3 =V a 55 1 (Becton Dickinson > Franklin Lakes > NJ)
’Fi"ngr?i » {17 ] anti-CD41 mAb (Pharmingen) s Zec 7 [ 45 o EIU?F'[ (“pA=37°C ™ I') 1
U/mL thrombin (Enzyme Research Laboratories) {="'] 30 ;5 &# -

PS5 A 5T

54 1% 10° APVwgy =] 5kt 4° C IR (5] 30 5348 - B puRp gl )
PIF I 385 55 77 % 2411 (Becton Dickinson » Franklin Lakes NJ) -

¥EC(In vitro clotting) 53 #+

l.f

e 53 Akl recalcified mouse plasma clotting assay » fii = [7cT { = fi ‘F; T R e
EVAR] « F1-k ’:'F; TR ] 6-well plate*ffﬁé(dmstyof 10°/mL) » rj:'F{’PJRL'
%Eiﬁﬁl}%ﬁconﬂumceﬁﬂj e interleukin-lcr (IL-1a; 10 ng/mL) (Sigma)> (E-'] 12 |
E\ﬂj ] PMA (B2 30 556 o T el serum-free DMEM &Yk i > T
EDTA e fpif g 7T BEN e o Vi R 5x 10° 3 [RLAF P pE] 200 pL
recalcified plasmafli > F |5 clot EJJ‘F

[* |2 3k (Endotoxic)i= Ff

7+ sodium pentobarbitone (60 ng/g) "r’kﬁ“ PEEI 25£19 TE 'F\* 7 LPS
(2 ng/g » 1= 5F 5 Escherichia coli serotype 0127 ; B8 » Sigma) » $[fs- | E a\F,
e };ﬁ.ﬂﬁm@ salinee 7 LPSHY salinei= 5[ 30 ;i ~ Wiz4fi 0~ 2~ 4 ]
E\ﬂj Iy == “’“ — %] Nitro-L-arginine methyl ester (L-NAME) (50 pg/g » 1&g 57 ;
Alexis, Nottlngham, United Kingdom) - 7 LPS p& saline =5} 4.5 | Eﬁ Wit EL
F il EL~ sV i =k > £ 0.1 vol of 3.8% sodium citrate (Sigma) » [ 1-7 ke
il o

P R (Bleeding time) 53 77

it sodium pentobarbitone (60 ng/g) Fr'kﬁﬂ =T CTATIES PRaRp s M ="
VIR EE LG 2-mm G TR 'F”'ﬂ’f*“;p' *37°C v 09 sdinefi itk
= 37 i IV ] (bleeding time) -
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& VFL(Fibrinogen) 55 7+

RS VRORE Aol E! 43 kL von Clauss method » {1 *'] fibrinogen
determination kit (Baxter Diagnostics ; Deerfield » IL) » [F=kit EIJFA», Dade Data-Fi
fibrinogen determination reagents- * fibrinogen calibration reference- f1--4.. pooled
mouse plasma(n=5) '] 0.05M imidazole per 0.1 M sodium chloride (pH 7.3) [t~
serial dilutions » [ flji4% bovine thrombin (Sigma) 1% diluted plasmaf] »
HIE clotting time- [V i< Z T logarithm of the clotting time #{! logarithm of fibrinogen
concentration ;! /%‘EJ"T o PN 20 ST E i TN E | dot Ry o P8 VR P
7N o JHIEHN ) percentagefibrinogen relatlveto control mice f+%.=. o

B EHEEEE (reconstitution)

t: Cervical Dislocation ™ - i /| EL#AS: fl?}fﬁgl 'J‘Eﬁj%fl?} (long bones)f[ 1!
It > FiI7) fresh RPMI G5 5 10 cells per milliliter - £ 0¥ A El(recipient
mice) #51'] 12 Gy (1200 rad). Vb3t » I & IS IR S 13107
RSV o S 4 S W SR R

IR I (Hirudin)if % o5

'JE%“'"}*I\%?V F 1 freshly heparinized blood » 7| B i&k#* 4° C ™+ I‘; ZOOOg WL, 15
SYEH D SB[ BT RESRS —80° Co ST i o B 'fffv[l T anti-
hirudin mAb - wdz; 3 [ﬁ:F'J 30 53&# VAT 'fF*JD* 10° ST R
Jo, 240 C N [BH] 15 5T kgt FITC-conjugated = ik fiufig i » I')
AP e 55 P 5% 2115 (Becton Dickinson » Franklin Lakes » NJ)2{/5 | EL™ 'ﬁFHI"ﬁH@E&
(Hirudin) i o

YERE] | s

‘Eﬁ'gl 190-210 gm .V maleinbred Lewisrats » 3 {1 ¥ (recipients) ; ‘Eﬁ‘gl
25-30 gm .V C57BL/6 (BL/6) Hirudin-transgenic (Hir- Tg) mice > % ER Py AFIE
(donors) = Rl | EL - = DAS 5 Ffv backerossing b H e T R HTE |
FLPHREE T R R heterozygous mice
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| B E B

T+ sodium pentobarbitone (60 ng/g) ﬁr’{i“ 25T B i SR ﬁ%?f’ﬁ
Y= 5% heparin (300 Urgm) = Vi » &0 ] A= 157 a3 s N R
bﬁﬁﬁ‘ﬁ {a}{—J PRIV o ) ELSE) cold heparin (100 U/mL)jik > & [
“H ice-cold saline s ELI] halothaneﬁf{i Fl:&~*E (Maeinbred Lewisrats)

= Fa(midline laparotomy) » 1V EE 5 ] BBk FEFEAR o SR B EhIRT
end-to-side ;@;&:ﬁ?«a:; FoIT > T EVNE Y] ) end-to-side ?“f?&é_ﬁf—**ﬁp
VY - | Bl WP 1 50 R > 7] 10-0 ESGE RS -

PEARCY T B 511V i H ST © T 5 B
H » BIRERRT S e

Cyclosporin A V5|3

Cyclosporin A (Sandimmun®, Novartis Pharmaceuticals, Surrey, UK) A
gastric feeding tube (CH 5, Popper & Sons, NY)&E £ > e day 1 = day 4 g <% &l
£% 20 mg/kg/day - v R E £ 10 mglkg/day o =R N -

AREE 7T
=1 ﬁ;ﬁgqirlﬁﬂj 1> I'] Log-rank test 5547 o /[ By Sy VR I

Z ! '] unpaired t-test t J3 477 - Y1} p < 0.05 » FIFE KRR BUESIRAT
Bl o
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