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no donog drrdifidy (agemg loss of interest, relocation, ...);

a3z dfiel mrf' 2oif* collection and long-term preservation,
JJome gejellel avculablh‘ry

Zaiced »rml contamination of grafts;

—ex ,:\ 'expansmn of HSC possible (high proliferative
ﬁ 3G zn‘rual)
-_Jmmﬁfumfy of T cells, diminished capacity of APCs and
~Unigue cytokine profiles;
reduced incidence of acute & chronic GvHD in spite of 1 or

more HLA antigen mismatches between donors and
recipients.
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Jfch ot nuelzarzd czl] cdogz pog
/IUFC FoRig) Zihielile increased rates of graft failure in larger
r)r ERIEriciand adult patients; possible solutions: ex vivo
Zusion o UCB HSC and the use of multiple units of UCB;

ﬂmcar’rrumﬁv ac’nvu’ry and long-term graft durability;
PUESIIE S0 lutiion: the use of ex vivo expanded UCB derived
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= Fiskof EBV-associated posttransplantation
== TWOPPOIIfZPGTIVZ disorder (PTLD);

_ inability to obtain donor leukocytes in case of relapse, PTLD
or other possible complications.
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g’nl\/-n merphic HLA genesi A, B, C,
Dp Bs7 475, DQAT, DQBT, DP/ b”' .
linra Jsequmbmum when 2 or'more genes on the

SN r'omosome are found closely together more
OFT21 Trid] expec‘red regarding to their individual
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DRB3/4/5
fraau ncues i given population. DRB1
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DPA1
DPB1
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Frequency of
recombinantion
across MHC:
2-25%




CSHIRUCTIRE OF HILA CLASS, I AND
FASS, LI MOLECULES -—

E= (@ HLA-AW68 (class I) (b)HLA -DR1 (class Il

FILA ¢l ss Ifanitigens: A, B and
G I)f*’ Seniing| i.c. an‘hgens

(r é iaes).

&=PA¢lass IT antigens: DR,

=D& and DP - presenting e.c.
“antigens (peptides).

“both are strong alloantigens.
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Indicates

the HLA region and prefix for an HLA gene

a particular HLA locus

a group of alleles which encode DR13' antigen

a specific HLA allele

a null allele

ﬁlﬁE"A=BRBl*130lOZ

an allele which differs by a synonimous
mutation

‘HLA-DRB1*13010102

an allele which contains a mutation outside
the coding region

HLA-DRB1*13010102N

a null allele which contains a mutation outside
the coding region
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Serology/antigen DNA Typing/ allele

_____________

_____________

_____________________

;DRB1*0401
DRB1*0402 ..

——————————

. Designates allele groups
. defined by low resolution
i DNA typing

__________
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= -nngy_ defmed A23(9) fnocjfecrgial allele
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- | Serology defined A9
broad antigen
Serologic mismatch |A2 Antigen & allele

mismatch




. |
WNEERTTANCE OF HLA HAPLORWPES).:
e 20 e o

= — o N - - -
. - e : | -
| 1 | _
< e

| [ic) A1 B3 DRB1*0301 DQ2

- e |
———— - -’__,-"
e

(c) A1 B8 DRB1¥0301 DQ2 (i) A1 B DRB1*0301 DQ2 [WM(c) A1 B3 DRB1*0301 DQ2
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Sall not Kn E‘-‘exacﬂy (878, HLA Gene Match

10/10), u/:_/ P A allele
Silidies e evalliating survival )
alieie
rvﬁr’c o] He influence of alleles
wdifferent HLA loci - lack  C allele
_1__ ;xdusnve HLA-DQ and/or -DP DRRI Tk

mpac’r 0N survival;
may depend on age, disease, stem DRB3/4/5 -

\i/eellllzsource, blood groups, etc. as DQ(AL+B1) (allele)
DP(A1+B1) -
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U.S. populations
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mAPI
@ HIS

s’o@..c*-_- are firequent within
=-adgive 2} popula’rlon but others
& ieroxiremely rare (gene and

= aplofype frequencies should be

car'efully con5|der'ed) 1101 1102 1103 11;;;:0111:;5 ;;110 1114 1115 1117
3 eles

Frequency (%)
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Tang et al., HI 2000
161 DRB1*11+ tested / group
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l2]23/n¢ r)Jc- ypes|that have a slim chance for finding an
nezlarzel I Atidenticall donor;

r&cczr)rruJ 2N terms of the type and the stage of disease,
4e Of | *zpa‘rlen’r transplant protocol, stem cell source,

e
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_:: ¢ HLA mismatiches equal (different loci, antigens,
=l eies)D

_“_"'mISIfI\Cl_TChZS are risk factors (6vHD) but carefully selected
- ones can result in good transplantation outcome;

but then, which mismatches are really acceptable?
special situation in UCBT
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EGRENMGAL APROACH TO ALLELTC
MITSMAJICHEMPAGIS -

Table 1. Variations in amino acid sequences of the o1 and o2 domains
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TCR binding o -
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Numbers in the first line refer to the position within the HLA-A molecule. Amino acid residues are represented by the one-letter code. Bold text represents those residues that differ from the residue that is present
at this position in the majority of HLA-A9 variants. + represents involvement of residues in TCR or peptide binding; - represents no involvement.

Dissimilarity index (position and (dis)similarity of aa disparities between compared

alleles are considered) - Eur J Immunogenetics 2002; 29: 229-36.

* aa disparities at position 116 of HLA class I heavy chain increase risk for GviHD
and TRM in UBMT (100 D/R pairs) - Blood 2001, 98(10): 3150-55,




SIHUDIES OF ALLELTIC MISMATCH

244028 CWE0501 0 CwEO7045
B*4403: Cw*0401, Cw*1403 or

the only diffzeZied ezniizzg
Cw*1601

e 02 dndiE4403

J':!l‘-J-J

Jrr 9 Jrr_"‘ 2%
Smneepepiide reper‘roure
SEERUBIpresenis more
-Jru_r IZpepitides than
—;'*”’*i- = sfironger .
== Q"Jilﬁrzac’rlw‘ry foward e =

—— B*4403 '
~fhe minimall plymorphism
between the two alleles
modifies both peptide

repertoire and T cell

peptide

% CD8—TFN-y + Tcells

% peptide

recognition resulting in c
paradoxically powerful A%% VAN
alloreactivit: 4 f‘*’i““f““""' L W
Y b ¥ el N A B44 allele matched pairs:

'J }/\

J Exp Med 2003; 198(5): 679-91 o 12 % mm at the C-locus Il




IINWIIR@ISTIUDIES OF SINGLE AND
GONMBINED HLA MISMATCHDRIVENF
“_ ALLOR‘EACTIVITV

NN Eqliencies = /7

i/ ISSESSent of IHLA
class TE = te|@i%ly
allorzdciiVEiy

: #Bl 9401 and

SSPREI=0404 differ in two

= zsrdues afi positions

= 74 (Lys/Arg) and 86
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a0 50 100 150 200 250 300 350 400 450

. (GIY/_VGI) respeCTlvely ! 2 Povpretne vrednosti frekvenc pALT / 10° MNC
Combined intra- and 1-§= gsg%:gjgi A: O (n=4)
inter-locus mismatches e B:18+2B (n=3)
m T\ b 2-5:DRBI*0404 (. 1pQ+18.1DQ (n=5)

are generating higher R: DRB1*0401  p: 1pP (n=29)

alloreactivity E: 1B,1DP+1DP 1DQ+1B,1DP,IDQ (n=5)
F: 2DP+2DP,1DQ (n=5)
G: 1B,1DR+1B,1DR, IDQ+

1B,1DR,1DQ,IDP (n=7)
H: All



SUINCBERALLELE MISMATCH CAN
- NCE PATIENT SURVIVAL TNk
UBMT

. AF201 and| A*0205 frequent,
r\ _Oiﬂ rare in caucasoid

500 1000 1500 2000 2500 3000

.-.r-"" E-'-I-

) . i influence of single allele
= mlsma’rch oh survival of CML
~paiients

Morishima et al., 13th IHWC: Preliminary data



IMPPACTOF HLA CEASS T Agg e~
MATCRENE @N&F\COM DB
Flomznbzre er cr/,,ﬁfff 2004 102 )i 192 5-30).

PeTr o\)r)acrw Siudy ot ertectsior low and/or high resolution
gRNiaiching on engraftiment, GVHD and mortality in 1874

clonop ramr} nitpairs. Overall results: high-resolution (allele)
i HCHE fsf*(mm) at HLA-A -B,-C and DRBI adversely affect

BNl Come), but less so than low-resolution mm; mm at
o rlL;‘F—*E @'or =DP did not significantly affect the outcome.

oz «erfa’orf et al. Blood 2004, 104(9): 2976-80.

,GS‘S’cm’rlon of mortality with HLA-A -B,-C,-DRB1 and DQB1
mismatching in 948 donor recipient pairs. Overall results:
single allele or antigen mm, in particular HLA-C, is
associated with increased mortality among ftransplanted
CML patients; increased mortality was also observed with
multiple mm involving HLA-DQB1 compared to multiple mm
not involving DQBI.




UMBTLICAL CORD BLOOD
TRANSPLANTSE

Human | Ieukocy‘le amlgen typing Nucleated cells CD34—posmve cells
(recipient/doner)” (x10" /kg) {x 10° /kg)

A2,31/A22

B 60 /B 60

DR 12, 12 / DRB1 0901, 12
A2 2/A2 2

B 13, 6701 /B 13, 60

DRB1 12, 14 / DRB1 12, 16
A 1101,33/A 1101, 33

B 5801, 39 /B 5201, 5801
DRB1 03, 04 / DRB1 03, 1410
A 23, 33/A24 33

B 5801, 39 /B 5801, 51
DRB1 15, 13 / DRB1 08, 13
A 02,1101 / A 02, 1101

B 4001, 5603 / B 1502, 4001
DRB1 12, 0901 / DRB1 12, 15
A 24,33/ A 24, 1101

B 35, 44 / B 35, 5801

DRB1 07, 14 /DRB1 03, 14
AUZ,&}_/’AOZ,&L‘I

B 13, 4001 /B 13, 4001

an‘ngemc and allelic T

B 5801, 4601 / B 5801, 4601

H L K K DRB1 0301, 0901 / DRB1 0301, 0901

A I nTe r‘ o r‘ l nT r.a Patient  Day neu1roph|l Day plerlelet Acute GVHD™ (onset time) Chronic GVHD
I . h b No. >0.5x 10°/L >20x 10°/L

O C US m l S mClT 65 CCl n e 39 Grade I: skin {day 43) Limited skin, off GVHD treatment

98 Grade lI: skin (day 7) Extensive skin, off GVHD treatment
C h OS e n f O r' ] 24 Grade llI: skin, liver (day 6) Extensive skin, given mycophenocnate
l = LA Grade |I: skin (day 10) Extensive skin, given prednisolone and cyclosporin
3 Not achieved Grade Il: skin, liver, gut (day 8) Not applicable

firansplantiation:; bl oo

Grade II: skin (day 22) Extensive skin, given prednisolone and cyclosporin
Grade II: skin (day 8) Too early to evaluate
Grade I: skin (day 9) Too early to evaluate

Hong Kong Med J 2004 10(2); 89-95



Cuass Il Cuass il

Panent No. Cuass | {Low-ResoLution  {HicH-ResoLUTION
AND Broop Ui (SeroLoaic TypiNG) Tyeing) Tyeing) No. oF MiSMATCHED ANTIGENS
LOW HIGH
A B DR DRBL RESOLUTION RESOLUTION
antigens gens groups genes
Patient 1 229 44,60 47 0401,0701
Blood unit 2,29 4450 47 0407,0701 1 2
Patient 2 225 50,57 47 04xxt,0701
Blood unit 2,26 50,57 blank,” 0701,0701 1 2
Patient 3 2,28 44,51 8,11 0801,1101
Blood unit 2,28 4451 7,11 0701,1101 1 1 .
Patient 4 2blank  blankd4 12,13 1201,1301 ATENT  DATE OF No. o GVHD
51032 £ 2,b1: & :“1‘:44 121&3 1201:1302 1 2 No. TranspLANTATION  WEiGHT  CeuL Dose MISMATCHES TBI* EncrarTMeNT GRrapet EFSt Cause oF DearH or Evenr
Patient 5 11,26 35,70 24 1503,0401 Lon. b
Bloodunit 11,26 38,70 24 1501,0402 1 3 RESOLUTION  RESLUTION
Patent 6 2,blank 57,62 27 1501,0701 kg *10-"/kg days
Blood unit 2,blank 5744 27 1601,0701 1 2
Patient 7 2428 39,60 4 blank 0403,0407 1 8/24/93 141 27 1 2 + Yes 0 61 Interstitial pneumonia
Blood unit 2428 39,61 4,plank 0411,0407 1 2 2 9/13/93 10.1 37 1 2 = Yes i >998
Patient 8 2,32 7 blank 12 0101,1501 3 3/9/94 385 0.7 1 1 - No NE 30  Graft failure
Blood unit 21 7,blank 12 0103,1501 1 2 4 8/19/94 129 6.8 1 2 - Yes I >658
Patient 9 23 7,18 7,11 0701,1101 5 9/27/94 175 21 1 3 +§ Yes 11 >619
slogd unit 23 7,50 7,11 0701,1101 1 1 6 10/27/94 194 48 1 2 - Yes I 180 Relapse
Patient 10 1,30 13,37 7,11 0701,1103 7 11/9,/94 291 13 1 5 = Yes it &5 - oimaniey ol Bemeaags
Blood unit 1,30 13,37 7,11 0701,1103 0 0 g 115 = 3
Patient 11 1131 3540 bk 0404blank o e = 21 1 : = 1 BE 15 Aspergillus
Blood urit 1131 35,58 4 blank 0402,blank 1 2 2/14/94 16.1 24 1 1 + Yes NE 41 Relapse
Patient 12 23 7,58 13,blank 1301,1303 10 1/5/95 34.0 15 0 0 + Yes 0 >519
Blood unit 23 7,39 28 0801,1501 3 3 119 1/17/95 305 2.0 1 2 + Yes 0 55 Toxoplasmosis
Patient 13 28,30 42,52 38 0302,0804 12 2/1/95 404 1.6 3 3 + No NE 30 Graft failure, interstitial pneu-
Blood unit 28,30 742 38 0302,0804 ! 1 monia
Datient 14 2,blank 27,50 27 1501,0701 13 2/24/95 43.0 37 1 1 +1 Yes I >469
Blood unit 2,blank 27,50 7,blank 0701 blank 1 1 14 4/28/95 10.0 5.4 1 1 - Yes I >406
Patient 15 11,24 14,51 L 0102,1104 15 6/14/95 213 3.0 1 1 - Yes I >369
Blolod unit 11,24 1451 113 0102,1301 1 1 16 7,/5/95 53.0 38 1 = o o e A
Patient 16 1,2 8,60 34 0301,0404 17 8/7/95 127 2.4 1 1 ~ Yes 0 35 Interstitial pneumonia
Blood unit 1,2 844 34 0301,0401 1 2
. 18 8/9/95 249 43 2 2 + Yes 1 >303
Patient 17 3,32 8 blank 12 0101,1501 . 8.7/23 /0% o o
Blood unit 32 8 blank 12 0101,1501 1 1 /22/! - 2 3 & Yes I 56 CMV
Patient 18 2,blank 35,62 114 0101,1402 20 8/23/95 7.5 9.8 1 1 = Yes I >289
Blood unit 2,blank 27,62 14 0101,0401 2 2 21 9/6/95 324 37 1 2 * Yes I 77 Aspergillus
Patient 19 2,blank 1546 2,12 1201,1501 22 10/13/95 8.0 11.0 1 1 - Yes 1 >238
Blood unit 221 15,13 2,12 1201,1502 2 3 23 10/26,/95 81 4.4 1 3 - Yes it >225
Patient 20 24,33 14,62 14 0102,0404 24 11/8/95 36.4 0.7 2 2 Yes i 162 Pulmonary failure
Blood unit 243 14,62 14 0102,0404 1 1 25 11/8/95 79.0 Bl 1 1 + Yes I 103 Adenovirus
Patient 21 331 7,14 14 0102,0404 — -
Blood unit 333 7,14 14 0102,0404 il 3 *A plus sign indicates that the patient underwent total-body irradiation (TBI), and a minus sign that the patient did not.
Patient 22 2,29 44,62 47 0401,0701 {NE denotes not evaluated. tEvent-free survival (EFS) is given through June 7, 1996.
Blo?d unit 129 44,62 47 0401,0701 1 1 §The patient received thoracoabdominal irradiation in place of TBI. {The placental-blood graft was negative for toxoplasmosis.**
g?xgtuznsit i:gg ;g:gi ;Zﬂ Hgi:} gg; : § |Patient 12 had persistent chronic myelogenons lenkemia and graft failure and received a second placental-blood graft.
Patient 24 3,30 7,58 2,11 1503,1101
Blood unit 3,8 49,58 2,11 1503,1101 2 2
Patient 25 13 78 3,7 0301,0701
Blood unit 13 7,14 37 0301,0701 1 1
No. oF MISMATCHED No. oF TranspLANTS MISMATCHED No. oF TRANSPLANTS MISMATCHED
e T SRR N Engl J Med 1996 355(3): 157-66
3 =
0 1 1
1 20 9
2 3 1
3 1 4

*Mismatches are indicated by boldface type. 1Novel DR4 genotype.
B




GUNCOMECOMPARTSONIBETWEEN

UGBTI AND UBiie

Patient- and disease-related characteristics
with comparison of outcome after non-manipulated
unrelated bone marrow (UBMT), T-cell-depleted un-
related bone marrow donor (TCD-BMT), and umbilical

Comparison between unrelated UCBT and
unretated BMT in adults with acute leukemia in com-
plete remission.?

unrelated cord blood transplants (UCBT).? UD-BAT 1D CRT =TT : R o 5 .
- - - atien atched pair analysis comparing the results

UCBT TCD-BMT UBMT Patient’s (n=28) (n=8) characteristics and . : = : :
(n=99) (n=180) (n—262) characteristics and o E;:i[; ECBT versus UD-BMT in adults with acute leu

outcome :

17— i — i : R
6 (2.5-10) 8 8 Age, median (years) 2fiag DG T A(\rgaen,gg;edlan G UD-BMT UD-CBT Patient’s characteristics
(6—12) (5-12) (range) 29.4 2.43 Cell dose (x107/kg) (n-162)  (n=81) and outcome

3.8 38 42 Cell dose infused 22-39 2.0-3.0 range 24 24 Age, median (years)

(%107 /kg) HLA disparity HLA disparity
2.4-36 14-56 30—60 range 100% 0 0

. 100% 0 0

HLA disparity 0% 12.5% 1 49% I
8% 57% 80.5% O 0 87.5% 22 51% > i
43% 34% 17.6% | 100% 100% Neutrophil = :
48% 6.5% 0.4% iy 15 20 Recovery at day 60 19 29 Neut.rophll recovery
80% 90% 9%  Neutrophil recovery [ 1 0 Median days median day 45

at day 60 (%) 2/7 5/8 Acute GVHD (llI-1V) at | 54% 35% Acute GvHD (lI-IV) at day
32 16 18 Median days day 100 Chronic GvHD 100
22% 8% 30% Acute GVHD (I11-1V) at 3 years 38% 47% Relapse at 2 years

at day 100 Chronic GVHD at 3 30% 35% TRM at day 100
25% 12% 46% Chronic GvHD at 3 3 1 ﬁrs 47% 54% Mortality at 2 years

years = 5 DZ;':ISE 36/33 32/24 Survival/LFS at 2 years
;3: :;: :1‘1332 E:E;F)Igta; 3:Zr100 75% 85.7% DFS at 2 years UD, unrelated donor, UCBT, umbilical cord blood trans-
35% A41% 49% Survival at 2 years UD, unrelated donor; CBT, cord blood transplantation; plcjxntatmn; BJ_“T’ bone marrow transplantation, L_FS’ leuke-

BMT, bone marrow transplantation; DFS, disease free sur- | M@ free survival; TRM, transplant related mortality.

31% 37% 43%  EFSat 2 years bl ek

TRM, transplant related mortality; EFS, event free sur-
vival.
2 Rocha et al 31,

2 Qoi et al.?2.

Blood Reviews 2004, 18: 167 -79
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gznzredl Tl ;5_ fify of the neonatal immune system
nig r)r’ogor*r n of naive T cells (CD45RA)
i1\ J‘LJr’JJ“\'C , especially monocyte function

!‘ffa | *‘less proinflamatory cytokine profiles

it T'ETre Jess alloreactive nucleated cells in the graft can
__gé'h‘ar—'a’re mechanisms of tolerance to alloantigens.
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ANDMIGBFAS A S@GURCE OF OTHER
CEL1sS -—

IL-12 mt' pcy ccL2

TGF-5 CD28

= N—D-é _Hglunt

IL- 10tlmmal ure or I 15

-.‘.‘_@5@ ¢an be isolated from ¥ sor = —_— _|_

e
= UcBand/or UC and : 'L"’1 -»@ -0 =
“expanded /1 vitro; they can
be used as suppressive
modulators of alloimmune
responses in UCBT.



INKSGELL ACTIVATING AND
NIBEGIORY. RECEPT ORS (KIR)TAND
- THEIQ EIGANDS

1

—

Signal R ——— =
MHC-A
‘\Wmm ILT2 = GO A e~ 1R 2B4 +
O Y e Influenzae virus I
MHC-B 'ﬁﬁ. gl = e +unknown || 2 <—— U NRM
o= KRaDL1 - flr—— v MNex >
Inﬂuinjssnxng ? vt NKp46 *
MHC-GH SEC KIR2DL4 = T OONERRENER o =
< - B KIR2DS1,2 + MICA/B — ﬂwﬁzg? NKG2D | +
= MHC'CH“\ KIR2DL1,2,3 el —
;.' yh=y . m—\::
— oo NKG2A/B " ' wip_ e )t
- MHC-E $fums D AR CD94 et | O NTB-A
o [L NKG2C/E + PVR (CD155) —t x x 5 DNAM-1
L CDQ4 Nectin-2 S | ‘____-—d""'UU
Cotiay T

3 ITAM-bearing transducing molecule =3 ITIM motifs
? Unknown ligand mm Tyr-based motifs

TRENDS in Immunology

TRENDS in Immunology

NK-cell MHC specific receptors Non-MHC specific NK-cell receptors

Trends in Immunology 2004 25(6): 328-33



Haplo-Mismatch Haplo-Mismatch
A KiIR Epitope Mismatch: B KIR Epitope Match:

Lysis No Lysis
Inhibit Inhibitory-
Klm&‘.’; mm‘;.‘ HLA-Cwa
(group 2-specific) {group 2)

Feceptor
Recipient Donor Recipient

A24 B35 Cw3  A24 B35 Cws A24 B35 Cw3 A24 B35 Cw3
A3 B62 Cw2 A3 B62 Cw2 A24 B35 Cwid

= _Group-1 HLA-C antigens (Ser77Asn80): Cwl, Cw3, Cw7, Cw8 —*>KIR2DL2, KIR2DL3
Groupr2 HLA-C antigens (Asn77Lys80): Cw2, Cw4, Cw5, Cwé —> KIR2DL1
HLA-Bw4 — KIR3DLI1
HLA-A3, HLA-A11— KIR3DLZ2

Blood 2002; 100(6): 1935-47



ONCLUSION

r 4 41

y 'err'r*rHas fne fic aipmulvipler s CATantTigenic/allelic
misieranzsie "accepfable in UCBT, whenever possible, the
MPEIMIIG Eres0lUition matched UCR units should be chosen
For Fre; "r)J ‘faTlon

rb CBT hasi become important also for adult

Jents = /1 vitro expansion of HSC or the use of two
r'én’r UCB units to increase the number of transplanted
;—c;e'lls-nnd therefore to improve the engraftment;

- potential use of UCB-derived NK (6vL) and mesenchymal
stem cells (immunomodulation of alloreactivity).
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