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Summary. We studied the biological characteristics of CD?+ 

acute myelogenous leukaemia (AML). We diagnosed nine oul 

of 88 consecutive AML cases as CD7+ AML based on 

myeloperoxidase positivity and surface antigen expression. In 

eight of these nine cases more than 20% of leukaemic blasts 

were found to coexpres both CD7 and a myeloid-associated 

antigen. CD33. by a two-colour tlowcytometric assay, while 

in the remaining case more than 90% of blasts were positive 

for CD7 and myeloperoxidase. CDr AML was most fre­

quently observed in M 1 among AML subtypes according to 

the F AB classification. An early stage-specific antigen, CD34 

was also expressed on leukaemic blasts from eight of these 

nine cases. Neither the T-cell receptor (TcR)-/1 nor the TcR-�· 

gene was clonally rearranged in any of the cases. We then 

studied the proliferative responses to stimulation by various 

growth factors. Among in terleukin-3 (fL- 3 ). granulocyte/ 

CD7 has been recognized as one of the early T cell antigens. 

and is usually expressed on immature T cells and prothymo­

cytes (Palker et a/. 1 986 : Sutherland et al, 1984 ). Recent 

reports have shown that leukaemic blasts in the minority of 

acute myelogenous leukaemia (AML) cases expressed CD7 
(Lo Coco et al. 1989: Tien et a/, 1990). One possible 

explanation for this observation is that the coexpression of 

CD7 and myeloid antigens in AML reflects the involvement of 

a minor normal counterpart of early haematopoietic progeni­

tor cells. Alternatively, CD7 is aberrantly expressed in some 

cases of AML probably due to the leukaemic transformation. 

In normal haematopoiesis it has been demonstrated that 

primary targets of interleukin-3 (IL-3) are more primitive 

multipotent progenitors than those of granulocyte/macro­

phage colony-stimulating factor (GM-CSFL Granulocyte-CSF 
(G-CSF) supports proliferation and differentiation of granulo­

cytes in the terminal process of maturation (Leary eta!. 198 7: 
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macrophage colony-stimulating factor (GM-CSF). and granu­

locyte-CSF (G-CSF). JL-3 showed the strongest stimulatory 

effect on DNA synthesis and leukaemic blast colony forma­

tion in 8/9 and 6/8 CO?+ AML cases examined. respectively. 

On the other hand. the strongest stimulatory effect exerted by 

IL-3 on blast colony formation was observed in only six out of 

the 33 CO?- AML cases examined. Furthermore. CO?+ AML 

blasts could proliferate in response to stem cell factor (SCF); 

SCF alone showed stimulatory effects on blast colony forma­

tion ( 7/8 cases), and in S/7 SCF-responding cases. stimula­

tory effects of SCF were more potent than those of LL-3. In 

addition, SCF enhanced blast colony formation synergisti­

cally with fL-3 in four of these seven cases. These data suggest 

that progenitor cells of C07+ AML may possess the biological 

properties characteristic of immature haematopoietic stem 

cells. 

Lopez el a/. 1987: Messner 1'1 a/. 19R7: Sieff et a/. 1987: 

Sonoda et a/. 1 988). Recently. the ligand for c-kit proto­

oncogene product. stem cell factor (SCF) !Martinet a/, 1990: 

Zsebo el a/. 1 Y90a. b) or mast cell growth factor (Williams el 

a/, 1990). has been reported to preferentially enhance in vitro 

colony growth of CD 34 + bone marrow cells (Bernstein ct a/, 

l 991 ). In the present study we characterized CDr AML and 

investigated the proliferative potentials of leukaemic blasts 

from CD?+ AML in response to these haematopoietic growth 

factors in order to clarify the differentiation stage of leukae­

mic progenitors in CD 7 � AML. 

MATERIALS A D METHODS 

AML blast cells. Uet\,veen 1 9X6 and 1991. 88 consecutive 

de novo AML patients were admitted to our institution. The 

diagnosis was made according to the revised criteria of the 

French-American-British group (Bennett cl a/. 198 S) based 

on the rnorphologicul and cytochemical evaluation. Periph­

eral blood mononuclear cells (PBM Ci were obtained bv 

Ficoii-Hypaquc density-gradient centrifugCJtion. Adhere�t 

cells were removed by incubating the cell suspension 

(2 x 1 Oh/ml) for 1 h in a plastic tissue culture tlask. All 

samples contained more than 8 5% blasts. These fresh non­

adherent AML blasts were used for the following experi­

ments. The leukaemic blasts were cryopreserved in lscove's 

modified Dulbecco's medium (!MOM) containing 10% 

dimethyl sulfoxide (DMSO) and 40% fetal calf serum (FCS) 

until use for experiments with SCF. 

lmmunoplwnotypic analysis. Leukaemic blasts were pheno­

typed with a direct immunofluorescence technique. For 

immunofluorescence assays, mouse lgG I conjugated to 

fluorescein isolhiocyanate (FJTC) or mouse fgG conjugated to 

phycoerythrin (PE) was used as a negative control. The FITC­

or PE-conjugatcd antibodies used were as follows: C02 (T 11 ). 

CD3 (Leu4). CD4 (Leu3a). CD? (Leu9), CDX (Leu2a). anti­

HLA-DR and CD34 (HPCA- 1) were obtained from Becton 

Dickinson Monoclonal Center (Mountain View, Calif .. 

U.S.A.): ClJlO ()5), COl 3 (My7). CD19 (84). CD20 (B1) and 

CD3 3 (My9) were obtained from Coulter Immunology (Hia­

leah. Fla .. U.S.A.). The immunofluorescence positivity was 

determined on a FACScan flowcytometer (Becton Dickinson): 

leukaemic blasts were judged as positive for each marker 

when more than 20% of the blasts showed fluorescent 

staining. 

Grnwtl!factors. Recombinant human (rh) interleukin (lL)-3 

and rh stem cell factor (SCF) were obtained from Genzyme 

(Boston, Mass.). Rh granulocyte/macrophage colony-stimu­

lating factor (GM-CSF) was kindly provided by Sumitomo 

Pharmaceutical Co. (Tokyo, japan) (Specific activity, lOY 

ll/mg protein). Rh granulocytc-CSF (C-CSP) was a gift from 

Chugai Pharmaceutical Co. (Tokyo. Japan) (specific activity, 

10x L!/mg protein). 

J\-1nlecular analysis. High molecular weight D A was 

extra ted by the method of Wiglcr el a/ ( 1 9 79 ). 10 flg of DNA 

were digested with one of the following restriction endonuc­

lcases: EcoR I. Hind Ill or BamH 1 plus lUnd III. according to 

the suppliers' recommendations. The cut DNA was separated 

by a 0·8% agarose gel. transferred to a nitrocellulose 

membrane. and hybridized to a 12P-labelled eDNA. The eDNA 

probes used were as follows: CfJ and C)' fragments of the T-cell 

receptor (TcR) gene for TcR-f� and TcR-;· respectively, and a 

JH probe for the lg-heavy (Tgll) chain gene (Kitazato Bio­

Chemical Laboratories. Tokyo. japan). 

Leukarmic !J/asl colony ciSSII!I· To evaluate proliferative 

responses of leukaemic progenitor cells to growth factors. 

clonogenic assays for leukaemic blasts were performed as 

previously described (Akashi et al. 1991 ). Blast cells were 
cultured in IMDM containing 0·88% methylcellulose and 

20'X) FCS, in a plastic 96-microwell plate (Falcon No. 3072). 

Each well contained 2 x 104 cells in 100 pi medium either 

with or without different growth factors. After 7 d incubation 

under 100% humidity with S% C02 in air at 3 /0C. compact 

colonies consisting of 20 or more cells were counted as 

leukaemic blast colonies under an inverted microscope. 

According to our previous report (Akashi et af. 1991 ). lL-3. 

GM-CSF and G-CSP were added at the doses of maximum 

stimulation, which were 500 ll/ml. 1000 /ml and 100 

ng/ml. respectively. As for SCF. the maximum stimulation 

was observed at a concentration of 50 ng/ml (data not 
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1 able !. CD7' AMI, c<Jsc� according to 

FAB classilic.:ation. 

FAB 1\.o. or o. of 

ci<Jssific<Jtion cases CD/· t\Ml. 

MO ( )  

M1 24 ') 
M2 20 2 
M3 13 0 
M4 19 
M'5 4 

M6 ) ll 

M/ + ( )  

Total HH ':.l 

509 

shown). These concentrations were employed throughout 

this study. 

Proliferation of leukaemic blasts, Proliferation of leukaemic 

blasts stimulated by growth factors was evaluated by DNA 

synthesis. which was measured with 1H-thymidine ( 1H-TdR) 

incorporation. 4 x 104 blast cells were incuhated in triplicate 

in 100 pi of JMDM supplemented with 10% FCS in flat­

bottomed 96-well microtitre plates (Falcon No. 3072) either 

with or without the addition of different growth factors: IL-3 

( 500 l)ml). GM-CSF ( 1000 ll/ml). G-CSF ( 100 ng/ml I or SCF 

(50 ng/mi). After 3h h of incubation. blast cells were pulsed 

with 0· 2 ') fiCi of 3H-TdR for 8 h. and 3H-TdR uptakes were 

determined by liquid scintillation counting. 

RESULTS 

CD7' AML cases 

The incidence of CD?.,. AML is shown in Table T. Nine cases 

were diagnosed as CDf+ AML among the 88 consecutive 

cases studied: these nine cases included tive M 1. two M2. one 

M4 and one M Sa according to the FAB classification. CD7' 

AML was observed most frequently in M 1 (55· 6%) among 

FAB subtypes of AML. Clinical characteristics of CD7+ AML 

cases are shown in Table 11. Six of the nine cases were 40 

years old or under. and there was no difference between the 

two sexes. Cytochemical analysis indicated that all cases 

were committed to a myeloid lineage. Table Ill shows the 

results of immuno-fluorescence analysis. In eight cases more 

than 20% of the blasts expressed CD 3 3 and HLA-DR in 

addition to CD? (cases 1, 3, 4. S. 6, 7, X and 9). ln the same 

eight cases the coexpression of CD 3 3 and CD7 was detected in 

more than 20% of leukaemic blasts by a two-colour flowcyto­

mctric assay (data not shown). fn the remaining case (no. 2 ). 

myeloid-associated antigens were negative. although more 

than 90% of the leukaemic blasts were positive for mycloper­

oxidase. Interestingly. in eight cases (nos. 1-8). leukaemic 

blasts were positive for CD3+. which has heen demonstrated 

to be preferentially expressed on immature haematopoictic 

stem cells (Watt et a/. 1987). Although the coexpression of 

CD7 and CD 34 was not analysed. leukaemic blasts were 

considered to be CD7' !CD H + from the high proportions of 

CD7+ and CD 34 + cells in most of the cases. Neither B 
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Table II. Patient chanJctcrislics and cytochemical reaturc'i of l'D/ t\.\IL. 

Peripheral blood Cytochemistry 

l'atJcnt 

2 

t\ge sex 

2-; I 

24 1· 
19 I 

I h \1 
)6 1.,1 
40 I 
�� \1 
1-; \1 
4�1.\1 

I t\B 

\II 
\II 
\1 1 
.\II 
\11 
\12 
\12 
.\14 

.\1 )a 

Hb 

)·4 

7·4 

Y·H 

11·6 

I I · 3 

H· I 

6·9 

6·7 

6·4 

\\ HC 

4·'i 

� 7 
n- 3 
'iH·Y 

I 72·:::; 

-:·2 

Ill·') 

21·() 

n-4 

'i;, Blast 

64 

2H 

HJ 
9h 

92 

42 
30 
�-;:::; 
g-; 

Pit 

1 g 
()g 
21 
�2 

]()'j 
30 

14() 
102 

49 

\!PO 

+ 
+ 
+ 

+ 

+ 
+ 

l't\S '\SE 

-+ 

+ 
I 

CE 

+ 
+ 

nd 

nd 

+ 
nd 

1\l' 

nd 

nd 

nd 

nd 

+ 

t\bbrc\'iations: Hb. haemoglobin lg dli: \\ llC. \\·h itl' blood cell I x I 11'1 I); I' it. platelet ( x I()'' I): \I PO. 
m;.cloperoxidasc; P,\S. periodic acid Schiff: \SE. non-specific esterase: CF. chloroacctate esterase: 1\l'. acid 
phosphatase; nd. not determined. 

lymphoid (CD 10. CD llJ or CD20) nor mature T lymphoid 

(CD3. CD4 or CDH) <mtigens were detected in any of the nine 
cases. With respect to CD/ 1\ML. 3 3 cases ·were diagnosed as 
CD/ ,CD34· /\ML. and 46 cases were diagnosed at CD7 

CD H /\ML. 

,\Tnlecular analysis 

\.either clonally rearranged bands of the Tci{-{J. the Tel{<· 
nor the lgH gene were observed except for case X in which the 

clonal rearrangement of the lgH was detected (Table I lJ ). 

l'ro!Unation of leukae111ic blasts 

Table 1\' shows the results of blao.,t colony formation in the 
presence of IL- 3. GM-CSF or C-CSF in 42 1\ML n1ses 
examined. Blast colonies were formed in H 9 Co;· AML 
cases. in 1) lR CD/ CIB..J-- A\1L cases and in lR 2R 
CD/ CDH J\.'\1L cases exnmined. In 6'H CD/' 1\ML cases 

a: (f) 

(a 10� 

2 

0 

( /)1}{,) which formed blast colonies. II.- 3 showed the strongest 
stimulatory effect on blast colony formation compared to CM­
CSF and G-CSF (cases 1. 2. 3, 4.) <md R) (P<O·O)). In caseY. 

!L-3 showed a significantly stronger stimulatory effect than 
C-CSF. but the effect was <:dmost the S<JrllL' <IS that of(;l\1-CSF. 
On the other hand. the strongest stimulatory effect of IL- 3 on 
blast colony formation was obscr\'ed in only 3 I 5 CD/ 
CD�4+ /\ML cases (20<){,) (cases I R. 21 and 22) <md in only 
3 I X CD/ CDH /\ML cases ( 1 W}{,) (cases 47. 57 and )1'\). 
Ta blc V shows the effects of growth factors on D"J !\ syn t he-;io.,. 
Interestingly, IL- 3 showed a vigorous stimulatory effect on 
D\.A synthesis (more than three by stimulation index) 
compared to the effects of GM-CSF and C-CSF in X Y CD/ 
A,\11L cases (nos. I. 2. 3. 4. :; ,  6. 7 and H) (P<0·05). In caseY. 
IL- 3 and CM-CSF showed almost simil<Jr stimul<:1tory effects 
on DNA synthesis, which were significantly stronger than 
the effect of G-CSF ( P< 0·05) (Table V). Fig I (a) shows the 

I b i 
O�N��W��OG��Mv�W� 
- ���-----N��N�N�N 

oo�C-NMv�����o-�����mrno-� �v��� 
���M�M�M�MMM���v�vv�v�������� 

w I 

u.. 8 (f) 
0 <..:} 6 

C'? 
_J 4 

0: 2 
(f) 

0 

36 9 

co-. 

I 
• 0 g 

C-�MWW�OO�D-NM��W� 00�0-N�V�W�OO�D-NV�W�OO�O-NM·��OO 
---------N�NNNNN� N�M�M�M�M�MM��••••••·�������� 

CD7-ICD34+ CD7- CD34-
Case No. 

Fig l. Eflccts or growth factors Oil DNt\ 

synthesis or il!ukuernic blasts determined b) cl 
111-TdR incorporation assay. Results are 

shown as the stimulation ratio of II�-� C,\1-

CSP (SR JL- 3/CM-CSF: mean cpm in triplic<Jie 

culture in the presence of JL- 3 C"..I-CSF) (a). 

and the stimulation ratio or IL-�;C-CSF (SR 

11.-3/C-CSF: mean cpm in the presence of 

IL-3 C-CSF) I b). Cases 1-9 are CD/' 1\ML. 

cases 10-2/ arc CD/ ;CD 34-' A1\IL and 

cases 2K 'iH arc CD/ CDH AML. 

:r: 

' ... ... ..., .. 
GGGGGG 

I + I 

:::; ,....I,...,..., ,.....l ...C (......, 
1..... ,....1 � 0" �,...,... ,....1 ':!' 

r""J "'0 ""'0 I(" r"'l ""'0 ..,.. 1-.... r-..1 
c c c 

...C CC r'-l :::t'1 J....., X X ....C CC 
O'O'O'O'O'O'XO'O' 
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ratios of !L-3 to CM-CSF in their stimulatory abilities on))\,\ 

synthesis. which we herein refer to as 'stimulation ratio ISHJ 

of!L-3/CM-CSF' (SH !L- 3 Cl'v1-CSF: mean cprn in the presence 

of 1 L- 3 mean cpm in the presence of Ci\.1-CSFI. l'ig 1 ( b l shows 

the 'stimulation ratio of !L- 3 C-CSF' (SH IL- 3 C-CSF: mean 

cpm in the presence of IL- 3 mean cpm in the presence of 

C-CSF) of all the 1\r..ll. cases examined. In the CIJ/ r\i\.11. 
cases. 1 Y cases ( /W}{, 1 showed S I{ l L- 3 C.\1-CSr .> 2 ( e<!o.,es I -
2. 3 . ..J-. :; ,  6 and X). and I l) cases ( 7W�·0) sho\\'ed SH IL-3 C­

CSF>2 (cases 2. 3. ). 6. 7. X and I.Ji.llm\C\er. in the Cl)';"" 
,\:\11. cases, onlv 2 4'1 cases H%l showed S){ !!.- 3 C\1-

CSF> 2 (cases 2(l and 36). and 6 -l6 casco., ( 1 31�ol -.howed SR 

IL-3 C-CSF> 2 (cases 12. 3 3. 36. 3X. 4X <llld =.iXJ. 

V\.'e next im·estigated the rcsponsi\Tm'ss of lt'uk<ICmic 

blasts to SCF in CD/· 1\ \II.. The results are sh<m n in Table \'I. 

SCI' alone showed potent stimulatory effects on the in l'ilro 

growth of leukaemic progenitor cello., in 7 R cases namined. 

Furthermore. SCF showed more potent effects than II.- 3 did 

(cases 3. 4. ). 7 and X). <llld enhanced blao.,t mlony formation 

synergistically in combin<Jtion with II.- 3 leases 3 . ..J-. 7 <llld lJl. 

DIS CL'SSIO'\l 

In the present study. leukaemic bl<lsts from CD/ ,\\IL 
responded preferentially to 11.-3 and SCF in leukaemic blast 

colony formation and [), .\ synthesis in compari'ion with 

CJ\.1-CSF or C-CSF. In particulclr. -;ix e<1seo., (noo.,. l. 2. 3. -L :; 
and H) in 1..vhich more than 501}i, of leukaemic blasts \\ere 

positive for CD/ showed biological chan1ctcristics such as 

those described above without exception. In addition. we 

pu rifled CD 7 T leukaemic blasts in three cases (nos. :; , 8 and 9) 

with CD/ antibody (l.eu9) and antimouse goat lgG-conju­

gatcd immunomagnetic beads. Their responsi\ eness to 

growth factors in blast colony assay W<lS almost similar to 

that of unfractionated blast populations. indicating that 

CIJ7• leukaemic progenitors preferentially proliferated in 

response to IL- 3 and SCF (data not shown). ;\ccording to 

previous reports. there h iJS been no correlcl tion bet ween 

response patterns of t\;\.IL bh1sts to these growth factors and 

morphocytochemical characteristics such as the FAB classifi­

cation (Miyauchi eta/. 19X 7: Delweletal. 19HX: Lemoli eta/. 

1991 ) . Similarly. in our data. the response patterns of 

leukaemic blasts from CD/ i\.'v1L to growth factors \\'ere 

variable according to indi\·idual patients. Consequently. it is 

suggested that CD/+ 1\ML may be a biologically distinct 

subgroup of 1\ML. 

Previous reports indicated that l L-3 was more potent in its 

stimulatory effect on the ill vitro growth of mixed colonies 

than GI\1-CSP or G-CSF (�Iessner era/. I YH/l. and that IL- 3 

showed higher replating efficiency of blast cell colonies than 

CM-CSF did (Leary eta/. 1987). Recently. it has been reported 

that SCF supported the colony formation of CD 3-t-positi\'e 

primitive haematopoietic stem cells. which were negati\'C
. 
for 

lineage-associated antigens (Bernstein era/. 19lJ 1 ). Ther�lore 

the potent responses to !L-3 and or SCF preterentl<llly
_ 

observed in CD7' AMI. suggests the maturation arrest ot 

leukaemic blasts at an early stage of haematopoietic di!Teren­

tiation process. 

Lo Coco eta/ ( l9HLJ) and Tien l'l a/ ( 1990} speculated that 
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Table IV. Effects of fL-3. GM-CSF and C-CSF on CD7+ and CD7 
formation. 

AML blast colony 

Patient 

1 

2 

4 

7 
8 
9 

I() 
I I 
12 

1 3 

14 

I 5 

16 
17 
18 

19 

20 
2 I 
22 

24 
25 

29 
33 
34 

35 
3fi 
37 
4() 

41 
42 
43 
4fi 
47 
48 
49 

55 
'ih 
'i7 
58 

FAB 

Ml 

Ml 

Ml 

Ml 

Ml 
M2 

M4 
MSa 

M1 

Ml 

M1 

M1 

'VII 
Ml 
M2 

M2 

M2 

M2 

M2 
M4 

M4 

M4E 
rv14E 

Ml 
M2 

M2 

M2 
M2 

M2 
M3 
M3 
M3 
M3 
M4 
M4 

M4 

M4 
M'ia 

M6 

M7 

M7 

++ 
++ 
++ 
++ 
++ 
+ 
++ 
+ 

CD34+ 

++ 
+ 

++ 
++ 
++ 

++ 

+ 
++ 
++ 
+ 
++ 
++ 
++ 
++ 
++ 
++ 
++ 
� 

+ 
++ 
+ � 

L-CFU/5 x I 04 cells* 

Control 

8±3 

1fi±2 

0 

25± 5 

SO± 10 

() 
() 
0 

() 
47±6 

() 

3±1 

2 3 
0 

() 
() 

25±4 

() 

() 
22±2 

() 

25±2 
() 

0 
() 
7±2 

0 
() 
2±1 

2±2 
() 

() 

() 
() 

111±2 

20±4 
lfi± 3 

() 

5± I 
2fi±4 

() 

IL-3 

186±25" 

184 ± 24" 

8%± '56" 

109±7" 

187± 16" 

I )±4 

489± 36" 

9'5±4 

8±2 
13X±6 

)1 ±6 

54±2 
I 32± I 3 

0 
() 
2±1 

122±6" 

0 

S±l 
270±26" 

88±W' 

70± I 3 
5±1 

() 

0 

37 ±2 

4±1 

23±4 
61 ±6 

iH2 
I 3) ± 1 S 

73±4 
6±1 
() 

160±18" 

48±5 

2 ')±2 
() 

20±4 
790±55" 
112± 10" 

CM-CSF 

24±2 

I 32±21 

128± 19 

28±9 

70± 5 
18±6 

221 ±2/l 

83±6 

22±6 

78±) 
38±6 

88±4 

I 1 'i± 10 

() 
26±2 

0 

47±10 

() 

0 

I 50± 11 
40±6 

78±6 
0 

298±29 

21 ±6 

-+ 3 ± 2 

..J-1 ±8 
I 7± 1 

29±8 

13±2 

9)± 1 I 
110±4 

48±4 
'i±l 

92-±:9 

79± 10 
24±2 

() 

27± 3 

625± 19 

17±'i 

Blast colony assays were not performed in cases 45, 53. 54 and 59-i-\8. 

C-CSF 

38± I 3 
39± 1 

() 

30± 12 

110±13 

147±20 
12±4 

3±2 

673±45 

J 63± 10 
50±4 

26±4 

645 ±28 

237±24 
143±9 
1-+1 ±2 3 

88±6 

5±1 

3 s ± 'i 
172± I 3 

28± 3 

90±6 
10±2 

16±4 

3±1 

47±6 

78±::; 

116±) 

246 ± 12 

18±2 

52 S ±4H 

)3±8 

125±2 
3±1 

42±2 

61 ±4 

25± J 
15±4 

25±4 

2n6±32 

32±6 

Colonies were not formed in the presence of any of these growth factors in cases 6. 2 3. 2 6. 
27. 28. 30. 31. 32. 38, 39. 44. 'iO. 'i 1 and 52. 

*Data are shown as the mean ± SD in triplicate culture. 

I Positivity ofCD7 and CD34 was indicated as follows: - :  < 20%. +: 20%� SO%. + +: 
> 50%. 

"Significant enhancement of blast colony form<rtion compared to the cultures in the 
presence ofCM-CSr and C-CSF (P<0·05). 

the CD7 expression on myeloid leukaemic blasts might reflect 

the cell immaturity: leukaemic transformation would occur 

in a subset of CD7+ myeloid progenitors because of the high 

incidence of CD7+ AML in less differentiated subgroup of 

AML such as MOor M I, and because of the rare occurrence of 

clonal rearrangement of the TcR-/3 or the TcR-y gene. 

Similarly. in our study, the incidence of CD7' AML was also 

high in M l and neither the TcK-fJ gene nor the TcR-1• gene 
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Table V. Effects of IL-3. CM-CSF and G-CSF on DNA synthesis of CD7 + 1\ML blasts. 

Patient 

1 

2 

3 

4 

5 
6 

7 
8 

9 

3H-TdR Uptake (cpm) (S.I.) 

Control 

12240±489 

1085±132 
2748±232 

6828±912 

9483±13) 

3288±4 8 
5850± 7119 
2221±163 

4092 ±486 

fL-3 

42385 (3 5)±976"b 

15170 (14·0)±697"b 
125759 (45·8)±3350"0 

38285 (5·fi)±893"h 
67706 (7·1 )±2293''0 

19666 (6·0)±266"0 

21 31 () ( 3 '6) ± 1 278"" 

10184 (4·6)± 180"" 
68042 ( 16·6)± 392h 

GM-CSP 

18368 (1·5)±1035 

193X (1·8)± 113 
22121 (8·0)±752 

RB9 (1·2)±831 
7111 (0·7)±28H 

4968 (1·5)±29 

142-1-2 (2-4)± 820 

3269 (1·5)±86 

65566 (1 n·Ol± 349 

C-CSF 

24137 (2 0)±2629 

2()4) (1·9)±1 16 
3407 ( 1·2)± 103 

27187 (4·0)± 1372 
18410(1·9)±300 

-!386 (1·3)±129 

8761 (l·'i)±6M 

242H ( 1·1) ± 168 
6215 (l·S)±%8 

*Data arc shown as the mean cpm (S.J.) ± SD in triplicate culture. Abbreviations: S.l.. stimulation 
index= mean cpm in the presence of growth factors/control cpm. 

a Significant enhancement of 3H-TdR incorporation of leukaemic blasts compared to the cultures with 
GM-CSF (P<0·05). 

h Significant enhancement of 3H-TdR incorporation of leukaemic blasts compared to the cultures with 
C-CSF (P<lHJS). 

was clonally rearranged in any of the CD 71 AM L cases 

examined. 

Recently, multipotent progenitors expressing both CD7 
and CD34 have been identified. which can give rise to clonal 

T-cell progenitors as well as mycloerythroid progenitors 

(Haynes i!L a/. 1989: Kurtzbcrg !!I a!. 1989: Chabannon et nl, 
1 990). Our imrnunopherwlypic analysis revealed the high 

Tahle VI. Effects of SCP and I L-3 on CD/+ AML blast colony 
formation. 

Patient 

-1-
5 

7 

8 
9 

No. of blast colonies/5 x I 04 cells* 

Control 

0 
() 

() 

50±9 
() 

4±3 

2±3 

SCF 

199 ± 16" 
48±4" 

19±6'' 

270± 30" 

/9± 5" 
8-1-± II" 

I 74±20" 

IL-3 

240±15 
9±2 
() 

187± 16 

-1:6±4 

3-+±6 

270± 2 � 

SCF+IL-3 

251±18 

102 ± gb 

422±1311 

257±16 

1 7 3 ± 1-+11 

95±9 

709 ± 38b 

This experiment was independently carried out from those 
in Tables IV or V. or Fig I. 

Blast colony assay was not performed in case 2. and 
colonies were not formed in the presence of any of these 

growth factors in case 6. 

*Data arc slrown as the mean ± SD in triplicate culture. 
"Significant enhancement of blast colony formation com­

pared to control cultures (I><O·O'il. 
"Stands for synergistic effects of SCF defined according to 

the formula described below: (No. of colonies with SCF and IL 
No. of control), {(No. of colonies with SlT alone \o. of 

control)+ (No. of colonieswith IL-�alone No. of control): 

> 1 )0%. 

incidence of CD34 expression in CD7 + AML and the tendency 

of high proportion of CD7 positivity associated with high 

percentages of CD 34' blasts. These data suggest the pos­

sibility that the leukaemic transformation may occur at a 

stage of CD7+ /CD34' or more immature haematopoietic 

progenitors. 

Based on these biological characteristics of CD7 AML 

blasts, we deduce that the CD7 expression in Al\.1L could be 

ascribed to the involvement of leukaemic progenitors at an 

early stage of myeloid or myeloid/lymphoid differentiation 

rather than to the 'aberrant' expression of leukaemic pro­

genitors due to the leukaemic transformation. 
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