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Variable Number of Tandem Repeats (VNTR) Disparity between Donor
and Recipient has a Potential to Predict the Outcomes of
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Background: Detection of variable number of tandem repeats (VNTR) between recipient and donor has
been adopted to monitor the degree of chimerism after allogeneic stem cell transplantation (SCT). In
allogeneic SCT, besides MHC-disparity, the disparity of various polymorphous proteins encoded by
several genes may play a critical role in the pathogenesis of graft-versus-host disease (GVHD). However,
the biologic effect of VNTR disparity has been scarcely studied.

Methods: We analyzed 84 patients receiving SCT from HLA-identical sibling (n=68) or unrelated donors
(n=16). Enrolled diseases included AML 48, ALL 8, CML 15, NHL 10, and high-risk MDS 3. The PCR
was performed to amplify 3 VNTR regions (D1S80, D1S111, and D17S5).

Results: We observed strong correlation between the D1S80 disparity and transplant outcomes in terms
of OS (P=0.0179) or non-relapse mortality (NRM) (P=0.0305), but not for D1S111 or D17S5 disparity.
The D1S80-fully matched pair showed a better OS (72% vs 38%) and lower NRM (17% vs 50%)
compared to partially matched or mismatched pairs. In multivariate analyses, D1S80-fully matched pair
was found to be independent favorable prognostic factor for OS (P=0.03) or NRM (P=0.05). In addition,
the D1S80 disparity was significantly associated with the myeloid engraftment speed (P=0.01) or the
occurrence of gut chronic GVHD (P=0.05).
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Conclusion: Our data suggest that disparities in D1S80-located on chromosomel-seemed to be associated
with increased incidence of gut chronic GVHD and NRMs, thus suggesting the existence of unknown
genes of minor histocompatibility antigens targeting gut or cytokine/cytokine receptor on chromosome

1. (Korean J Hematol 2005;40:231-241.)
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2. Variable number of tandem repeats/polymerase-
chain reaction (VNTR/PCR)
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Table 1. Characteristics of the human long tandem repeat markers

Loci Allele size (bp) Allele number PCR primer sequence
D1S80 224~6400 >29 5-GTC TTG TTG GAG ATG CAC GTG CCC CTT GC-3'
5-GAA ACT GGC CTC CAA ACA CTG CCC GCC G-3'
D1S111 500~1000 >13 5-TGT GAG TAG AGG AGA CCT CAC-3'
5-AAA GAC CAC AGA GTG AGG AGC-3'
D17S5 200~2000 >11 5-GGT CGA AGA GTG AAG TGC ACA G-3'

5-CAC AGT CTT TAT TCT TCA GCG-3
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Fig. 1. The cumulative incidence of non-relapse mortality
(A) and occurrence of gut-involved chronic GVHD (B,C)
according to the D1S80 disparity.
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Table 2. The transplant outcomes in terms of overall survival, non-relapse mortality or relapse according to the VNTR disparities

Loci 2Y-0S (%) 2Y-NRM (%) 2Y-Relapse (%)
D1S80 0.0179 0.0305 0.2317
Fully matched (n=24, 29%) 72+10 17£9 25+10
Partially matched (n=27, 32%) 37+1 52+12 41+11
Mismatched (n=33, 39%) 38x9 50+10 43+ 11
D1S111 0.6327 0.6334 0.8000
Fully matched (n=24, 29%) 5011 35+11 3611
Partially matched (n=38, 46%) 50+8 40+9 31+8
Mismatched (n=21, 25%) 45+12 46+13 57+16
D17S5 0.8470 0.9814 0.9953
Fully matched (n=37, 47%) 48+9 43+9 37+9
Partially matched (n=17, 22%) 52+12 33+12 40+14
Mismatched (n=24, 31%) 36x12 50+14 39+13

Abbreviations: OS, overall survival; NRM, non-relapse mortality.
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Table 3. Transplantation outcomes according to VNTR disparity for D1S80 loci

. . Fully matched pair Partially matched pair Mismatched pair
Disparity of D1S80 (ny=24, 29%)p (n=é7, 32%) P (n=33, 39%% P-value
Follow-up duration (days) 347 (15~2181) 232 (17~1290) 479 (15~2181)
Engraftment
Myeloid 13.0 (10~24) 13.5 (10~25) 16 (10~30) 0.01
Platelet 14 (9~161) 14 (10~56) 17 (0~42) 0.26
Acute GVHD (n=81) (24) (26) (31)
Overall 21 (88) 23 (89) (71) 0.19
>grade 2 7 (71) 20 (77) 0 (65) 0.59
>grade 3 4 (17) 7 (27) (26) 0.64
Skin,>stage 2 12 (50) 14 (54) 15 (48) 0.92
Liver,>stage 1 4 (17) 9 (31) 13 (42) 0.14
Gut, >stage 1 14 (58) 16 (62) 17 (55) 0.88
Chronic GVHD (n=71) (23) (23) (25)
Limited + extensive 16 (70) 19 (83) 20 (80) 0.60
Extensive 9 (39) 11 (48) 11 (44) 0.87
Skin involvement 11 (48) 13 (57) 11 (44) 0.68
Hepatic involvement 11 (48) 12 (52) 14 (56) 0.85
Gut involvement 0 (0) 5 (22) 4 (16) 0.05
Infectious events
CMV reactivation 15 (63) 15 (56) 17 (52) 0.71
Infectious events 11 (46) 10 (37) 18 (55) 0.40
Bacterial infections 6 (25) 7 (26) 10 (30) 0.91
Viral infections 6 (25) 3 (1) 10 (30) 0.21
Fungal infections 3 (13) 3 (11) 4 (12) 1.00
Survival
Relapse 8 (33) 10 (26) 6 (29) 0.84
Deaths 7 (29) 15 (56) 21 (64) 0.03
Causes of death
Non-relapse mortalities 4 (17) 11 (41) 15 (45) 0.06
GVHD + -infection 4 (17) 10 (37) 13 (39) 0.15°
Others 0 (0) 1 (4)* 26" 0.78
Progression 3 (12) 4 (15) 6 (18) 0.93

*Others denote veno-occlussive disease (n=1), TOthers denote veno-occlussive disease (n=1) and hemorrhagic uremic
syndrome/thrombotic thrombocytopenic purpura (n=1), respectively. Tp=0.02 when analyzed between D1S80 fully matched
pairs versus others including partially matched and mismatched pairs by chi-square test, %P=0.05 when analyzed between
D1S80 fully matched pairs versus others including partially matched and mismatched pairs by chi-square test.
Abbreviation: GVHD, graft-versus-host disease.
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Table 4. Multivariate survival analysis of the prognostic factor for overall survival and the cumulative incidence of non-relapse

mortality or relapse in overall patients

Risk factor 2-yr rate (%) HR [95% CI] P-value
Overall Survival
D1S80 disparity Fully matched 72+10 1.0 0.03
Others 387 2.217 [1.128~4.826]
Non-Relapse Mortality
D1S80 disparity Fully matched 17+9 1.0 0.05
Others 50+8 2.551 [1.000~7.021]
Acute GVHD, >gr 3 Grade 0~2 40+7 1.0 0.004
Grade 3, 4 61x13 3.802 [1.538~9.346]
Relapse
Disease risk Standard risk 28+8 1.0 0.01
Advanced risk 57x10 3.155 [1.319~7.576]

For the analysis, the D1S80 disparity (fully matched pair vs partially matched or mismatched pairs), the disease status (standard
vs advanced risk), transplanted dose of CD34+ cells (6x10°/kg), the donor type (sibling vs unrelated donors) and GVHD (acute
GVHD grade 0~2 vs 3,4, and the development of chronic GVHD) were included.
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