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Background: The ability of non-myeloablative allogeneic stem cell transplants to eradicate host neoplastic
cells is based on the accumulating evidence of a graft-versus-malignancy (GVM) effect. Stable mixed chimerism
(MC) is associated to the lower risk for the development of graft-versus-host diseases (GVHD), but this possibly
occurs at the expense of the GVM effect. Therefore, assessment of the chimerism status is critical to allow
immune intervention to maintain a state of donor-host tolerance and to prevent loss of the graft.
Methods: Serial post-transplant peripheral blood samples were collected from 17 patients with various
malignant diseases following non-myeloablative allogeneic stem cell transplantation. DNA was amplified
from the T-cells, and the polymerase chain reaction (PCR) products were quantified by an automated
fluorescent DNA analyzer.

Results: All 17 patients showed T-cell MC at post-transplant, but this varied in degree and duration,
and then 3 patterns emerged. Group 1: 5 patients experienced a short interval of T-cell MC prior to
conversion to complete donor chimerism (CC) (median: 25 days). Group 2: 5 patients showed a rapid
increase of host cells after a brief MC at a median of 21 days. They never achieved CC, and they relapsed
or showed progressive diseases. Group 3: 7 patients showed persistent T-cell MC for 40-50 days, and
they subsequently gradually converted to CC after a median of 112 days.

Conclusion: All the patients achieved T-cell MC in post-transplant, but the CC development differed
in frequency and speed. GVHD preceded the onset of T-cell CC in the majority of the patients. Serial
engraftment monitoring of the T-cell chimerism status during the first 100 days after non-myeloablative
stem cell transplantation is important in aiding the clinical management of such patients. (Korean J
Hematol 2006;41:28-35.)
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Table 1. The PowerPlex16 System locus-specific informations

STR Label Chromosomal Repeat sequence
locus location 5—3

Penta E FL 159 AAAGA
D18S51 FL 18g21.3 AGAA
D21S11 FL 21g11~21 TCTA complex
TH1 FL 11p15.5 AATG
D3S1358 FL 3p TCTA complex
FGA TMR 4928 TTTC complex
TPOX TMR 2p23~2pter AATG
D8S1179 TMR 8q TCTA complex
VWA TMR 12p12~pter TCTA complex
Amelogenin ~ TMR Xp22.1~22.3 and Y NA
Penta D JOE 21q AAAGA
CSF1PO JOE 5933.3~34 AGAT
D16S539 JOE 16qg24-qter GATA
D7S820 JOE 7911.21~22 GATA
D13S317 JOE 13922~q31 TATC
D5S818 JOE 5023.3~32 AGAT

Abbreviations: STR, short tandem repeats; TH1, throsine
hydroxylase theta I; FGA, alpha chain fibrinogen; TPOX,
thyroid peroxidase; vWA, von willebrand factor; CSF1PO,
c-fms-proto-oncogene for CSF-1 receptor; TMR, carboxy-
tetramethylrhodamine; FL, fluorescein; JOE, 6-carboxy-4',
5'- dichloro-2', 7'-dimethoxyfluorescein; NA, not applicable.
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Table 2. Clinical and hematologic findings in 17 patients

oAtk o) el ETFE RN E(CD34+) H
6O7><106/kg (H9]: 3.13~7.04)0 QL L, TA Z(CD3+)
F 415%10%kg (R 9]: 1.08~6.74)0] % n} Sl
o]4] F 90Y o] AEAT IAAES 97~543
4 #EeGtH(Table 2).

Granulocyte-colony stimulating factor (G-CSF) 10 yg/
kg/day% _1?_01]5],@] m—iz‘sﬂou 7]_ ;r_ 501 151 2631:
AEZ AH & A1 OU% ZE BA E(CD34+) 7} F
‘;H 7><10/kg Zo]ﬂ o}oﬂE}- ;q;‘q;(] OHJOi};
fludarabine 30mg/m’ 01 Al A AL BE A} S Bo H
200cGy HWARA FAYS ALE3}9) 3, graft-versus-host
diseases (GVHD) o|%S 93l cyclosporine 200mg¥}
mycophenolate 1,500mgS Fo33}A Tt 5T+ 4 500/
uL oA dE&AHd oz 3Y X&Hy, 4T £Ho| F
2 glo] A&H o7 3 oA 20,000/ L oA A=
o Aol A sk ﬂ ez e o
4

>,

o r

1

Q]
=

Case No. Sex/Age Diagnosis Disease status CD34+ (x10%kg)  CD3+ (x10%kg)
1 F/62 AML Complete remission 2 7.00 2.06
2 F/38 MM Partial remission 2 7.03 3.23
3 F/62 CML Chronic phase 6.92 8.10
4 M/62 MDS Refractory anemia 7.00 1.08
5 F/44 MM Partial remission 2 7.00 2.59
6 F/61 Waldenstrom Refractory 3.46 3.08
7 F/52 MDS Unclassified 4.06 6.56
8 F/52 Myelofibrosis Stable 6.11 4.34
9 M/57 CML Chronic phase 3.13 3.98
10 F/45 AML Complete remission 2 6.99 5.24
11 M/48 Renal Ca Progressive 3.58 3.97
12 F/60 MDS RAEB 6.58 3.92
13 F/52 CML Chronic phase 7.04 2.78
14 M/44 MM Partial remission 3 7.00 5.23
15 M/49 MM Partial remission 1 6.58 4.43
16 F/48 CLL Relapse 2 7.03 3.30
17 F/28 Renal Ca Stable 6.74 6.74

Abbreviations: AML, acute myelogenous leukemia; MM, multiple myeloma; CML, chronic myelogenous leukemia; MDS,
myelodysplastic syndrome; Ca, cancer; RAEB, refractory anemia with excess blasts; CLL, chronic lymphocytic leukemia.
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2. THZ 22| ¥ DNA F£&
EDTA @23 dl #AA 2 RosetteSep™ kit (StemCell

Technologles Inc., Vancouver, BC, Canada) & A}-&-3}o]
TAEE Eelatdtt. e 71E 9] cocktail &
S 50 uL/mL = A Yol A&oA 2087 vH-gA AT
AA L =] phosphate-buffered saline (PBS)<} 2%
fetal bovine serum (FBS)E ¥ o] &33F & o] & Ficoll-
Paque (d=1.077g/mL, Pharmacia, Sweden) 9ol Al A~
HA FZ 38t 2,500rpm, 207 4 E2 P ﬂr g
S A AT THEZF E53F buffy coat =2 WA
PBS¢} 2% FBSZ 23] A& stgdch 3l /‘ﬂ ITZFog
BB Wizard Genomic DNA Purification kit (Promega
Corp., Madison, WA, USA) X Z o] u}z} DNAS F=
A=

3. 7IHEE B4

PowerPlex 16 kit (Promega Corp.)< AM-&3le] 1 A
Ao wpg a2 A RS (polymerase chain rea-
ction, PCR)< A A3t} ZF Wk$-£ 1ng DNA, 2.5 yL
Gold 10X buffer, 2.5 yL. PowerPlex 16 10X primer
pair mix, 0.8 yL (4 units) AmpliTaq Gold DNA poly-
merase (Applied Biosystems, Foster City, CA, USA) 2
SHRTE toto] F&Fo] 25uL7F = ek 165/
STR FA Ao &7, A 92 & v A7
o] EAL Table 19 FA8F4 Tt PCRE GeneAmp
PCR System 9600 (Perkin-Elmer, Branchburg, NJ, USA)
£ Abgte] ®A] 95°C 118, 96°C 183t vkg-A17l &
94°C 30, 60°C 68%, 70°C 50z7+e] wHg-& 104—7]
28] 3 90°C 30%, 60°C 60%, 70°C 50% 9] ¥k3-5
7} 2257] AA sk 60°C 3083 wHg-E o 4°c;

nzagh

PCR AH&2 ABI PRISM 310 Genetic Analyzer (Ap-
plied Biosystems)2 #2359t} 1 L PCR 2He& 24
(L deionized formamide ¥ 1 yL Internal Lane Stand-
ard 600 (Applied Biosystems)¥} &3talo] 95°C 38 A
AAIZ1 & ABI 310 7|71 2 A7) =39t} 217] STR
FAAEE BEE = Y FAAe] X< 27](peak
areas)= PowerTyper 16 Macro (Promega Corp.) T2
afow EMsth(Fig. 1). FAzteh gate] gy
R Y7 AR T E Ao lo](heterozygous)
789 o ‘informative’g} H=3l1, 3 e Y &
AAe #2E A Y (homozygous) 22 Shztol| A o
Aok A2 OE A% B Ae A9 FAA7F B2EA

ﬂlO

o}

A Penta E |

Fig. 1. Representative engraftment analysis results from the
case No. 2 patient. The loci shown is penta E. Allele numbers
and peak areas are designated in the boxes below each
allele peak. (A) Donor. (B) Pre-transplantation patient. (C)
Mixed chimerism at post-transplantation day 7. (D) Complete
donor chimerism at post-transplantation day 28.
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Fod 2 F=Z 3 F<(donor lymphocyte infusion, DLI)
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32 7o EAE ERIAAE oA 4o~so<ﬂ
Ao A&AQ MC (>15%)F Ho|ti7} 1 & DLIZ
*El/\lé}xl L% A} FAdg 1129 () 69~224%)

o CCE vHHith 399 Shaol = CC = F UA|
ALE Shat A E7F A 3~10% A= BEEHA o
o] % ozt 2524 (MY 160~5119)0] CCE o] & s}
AT 79 BEF CCol A3ste] A4 GVHD7} A 3}
At 3o A Arlo] A= o F 292 CCl
walr] A Aeste] 9 Aslo] F&3 75_]636}0 1w
o FAt) 29 o] AbgEEd 3 W2 o] T 322
o BWe| AR Algstgon thE 3 W2 485U
A el e ot BelA A e Ao ® AP
9 oH(Fig. 20).

2ol X §4 GVHD7F 714 HA @Ak A
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Fig. 2. Chimerism analysis result. (A) Case No. 2 patient
showed a rapid conversion to CC. (B) Case No. 13 patient
showed a brief interval of T-cell MC followed by a rapid loss
of graft and disease relapse despite of DLI. (C) Case No. 4
patient showed a persistent T-cell MC at day 40~50 (>15%)
and later gradually converted to CC. Abbreviations: GVHD,
graft-versus-host diseases; CC, complete chimerism; MC,
mixed chimerism; DLI, donor lymphocyte infusion.
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Table 3. Follow-up informations

Case Response Last day
No. Current status (day) follow-up
Group 1
2 Dead Relapse (220) 380
3 Alive Complete remission 483
5 Alive Relapse (420) 427
6 Alive Partial remission 440
17 Alive Complete remission 97
Group 2
9 Alive Relapse (104) 260
10 Dead Relapse (55) 207
12 Alive Relapse (126) 176
13 Alive Relapse (97) 174
16 Alive Relapse (140) 156
Group 3
1 Alive Complete remission 543
4 Dead Complete remission 485
7 Dead Relapse (114) 304
8 Alive Complete remission 381
11 Alive Partial remission 253
14 Alive Relapse (104) 174
15 Alive Relapse (148) 174
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