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INTERNATIONAL UNION AGAINST ·cANCER 
The International Union Against Cnncer is a non-governmcn1al, voluntary organization devoted sol~ly , promoting throughout the world the campaign against cancer in its research, therapeutic and prevenuve 1x-cts. Over the years, the UICC has developed into a world-wide association with member-organizations 1n over 79 coun1ries. It s1rivcs to achieve its aim by facilitating the exchange of information between national cancer organizations, holding international cancer congresses, conferences and symposia, standardizing nomenclatures and classifications, and by stimulating national elforts against cancer. The UICC publishes the International Journal of Cancer, Monographs Manuals Technical Reports, and 1he UICC B11/le1i11. The International Union Against Cancer ha~ recei~cd financi~I assistance for the publication of the lntemational Journal of Ca11cer from the U.S. National f11stitlltes of Health, 1he Cnloustt G11lbe11kian Fo1111datio11, the Swedish Cancer Society, the Ca11adia11 Canci>r Society 1he National Cancer /11stlt11te of Ca11ada, and the Cancer Society of Finland. ' 

UNION INTERNATIONALE CONTRE LE CANCER 
L'Union Internationale <;on_tre le Cancer, au sein de laquelle sont groupees de<; societes me_mbrcs de plus de 79 pays, est uoe orgam~auon non gouvcrnementale sans but lucrntif, qui se consacn: cxclus1vcmco111 encourager dans le mondc enuer la lullc conLre le cancer: thfrapeutique prophyla,ic ct rccherche. A cette fin, clle_ facili!e Jes 6<:hanges d'i~formations entrc societes na1io~ale~, organise des congrcs. conferences et symposiums m1crnauonaux, umfie !es nomenclatures et les classifications et stirnule I 'action mcncc conirc le cancer sur le pl:in mllional. • 
L' UIC:C pu~lie le Jou~nal_J111ematio11al du Cancer, des Monographies, Manuels, Rapporl> t.:, h01quC$i et le Bulle11n de I UICC. . ~ Union 1!'terna11~nale ~ontrc I~ Cancer a re<;:u pour la publication du J~umo Jntemarioual du Cancer I cude financ1ere des 1ns11111uons su1vantcs: the National fllstitllles of /lea/th l SA); Folllia1io11 Calouste Gulbe11kia11, tire S wedish Cancer Societ)', Societe Ca11adienue du Cancer !,,stillll ,\ ,1/1tl/lO du Ca11cer du Ca11ada, c l the Cancu Sorii:t)• of Finland. • 
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Int. J. Cancer: 19, 621-626 (1 977) 

CHARACTERIZATION OF EBY-GENOME NEGATIVE " NULL " 
AND " T " CELL LINES D ERIVED FROM CHILDREN WITH ACUTE 
L YMPHOBLASTIC LEUKEMIA AND LEUKEMTC TRANSFORMED 
NON-HODGKIN LYMPHOMA 

Ulrich ScH EIDER, Hans-Ulrich Sc H\>JENK, and Georg BORNKAMM 

Kinderkli11ik der Unh·ersitiit Erla11ge11- Niimberg, and lnstitut fiir Kli11ische Viro/ogie der Universitiit Erla11ge11-
Niirnberg, D-8520 Erla11ge11, Loschgestr., Federal Republic of Ger111a11y 

Sixty-two explants from pe ripheral blood, bone 
marrow and ce rebral fluid of childre n with acute 
lymphoblast ic leukem ia (ALL) and le ukemic trans
formed non- Hodgkin lympho ma (NHL) we re 
cultivated fo r at le ast 8 weeks. Although lymphatic 
cel ls persisted up t o 16 weeks in tissue culture, no 
proliferation was observed in 54 cultures. From the 
remaining cultures, eight permanently growing cell 
lines were obt ained . Five of the se we r e EBNA 
(Epstein-Bar r virus-s pecific nuclear antigen)-posi
tive. Three, however , were EBNA-nega tive and 
lacked Epstein-Barr v irus ge nomes . Two ce ll l ines 
(KM-3 and S H -2) expresse d neithe r B nor T cell 
characteristics . One line (JM) expressed T cell 
characteristi cs a nd comple m e nt re ceptors. The 
growing lympha tic cells represented leukemic cells, 
since the patte rn of cyto chemical s ta ining a nd that 
of me mbr a ne r ece ptors of lymphoblasts from the 
sa me donor prior to cultivation we re identical . 
All leukemic cell line s we r e de r ived from pa t ients 
in re lapse. In contrast, no proliferation of leuke mic 
cells occurred in expla nts from patie nts revealing 
the first manifesta tion of the disease. These results 
suggest e nhance d growth potential of lymphoblasts 
resisting antileukem ic therapy. 

Acute lymphoblast ic leukemia (ALL) contributes 
up to 35 % of a ll childhood malignancies. A ltho ugh 
the prognosis o f ALL improved after introd uctio n 
of more efficient ra dio- and c hemotherapy (Pinkel 
et al. , 1972), abo u t 50 % of the patie nts rela psed 
within 5 years a fte r first remissio n (Aur et al., 
1974). Simila rly, a grea t number o f child ren suffering 
from non-Hodgkin lympho ma (NHL) terminate in 
leukemic genera liza tio n. Therefo re, early recognitio n 
of patients with h igh risk o f relapse would be 
importa nt for the prognosis a nd possib ly a lso for 
an initial intensificatio n o f the therapy in this gro up. 
A considerable num ber o f these patienLS express 
T cell surface markers ( Bo rella er al., 1973), a ltho ugh 
relapses occur in T -ma rker negative ALL as well. 
In the la tter gro u p differen t para meters (init ial 
leukocyte count , age of the pa tient) may allow some 
Prediction o f prognosis. Nevertheless a better 
characterization o f the lymphoblasts is urgently 

needed . 
Leukemic cell lines represent a n excellent tool in 

the search for tumo r-specific characteristics. The 
almost un limited q uantity, the lack o f co n tami-

na tion by no rmal leukocytes and their convenient 
availability a re helpful in ma ny experimental 
designs. As a prerequis ite, however, the lack o f 
Epstein-Ba rr vi rus (EBY) genomes and the ident ity 
of pro perties o f cu ltured cells a nd pr imary tumo r 
cells have to be ensured. U p to now these c r iter ia 
have been fulfi lled in o n ly a few cell lines estab lished 
fro m c hildren with T-cell re:eptor-positive A LL o r 
N HL (Fo ley et al., 1965; Adams et al., 1968; 
Minowada et al., 1972, 1977). T he permanent 
growth o f T and B cell receptor-negative cells in 
childhood ALL has no t been repo r ted thus far. 
Tn this communicat io n we describe the esta blishme nt 
o f two leukemic '' null ·· a nd o f a T receptor
positive line. 

MATERIAL AND METHODS 

Origin and 111ai11te11ance of rhe cell lines used as 
controls 

The cell lines Raji (Pulvertaft, 1964), U-698 M 
(N ilsson a nd Sundstrom, 1974), Ramos (Klein et al .. 
1975) a nd MOL T-4 ( M inowada er al., 1972) were 
kindly provided by Dr. H. zur Ha usen, Erlangen. 
The cell cu lt ures were incubated at 37° C and sub
c ultiva ted o nce or twice weekly with med ium 
RPM I I 640, supp lemented with 10° 0 inactivated 
fe tal calf serum, 100 I U/ml penic illin and 100 11g/ ml 
streptomycin. 

Esrablishmenr of rl,e cell lines 

Blood a nd bone-marrow sample were cent r ifuged 
o n a Ficoll-Hypaque grad ient ( Boyum, 1968) after 
I :2 dilution in medium RPM I I 640, supplemented 
with feta l calf serum a nd ant ibio tics a described 
above. Ten sam ples derived from five pa tients ,,ere 
injected into Spongosta n foam (Ferro an, Malmo, 
Sweden) and layered on a grid of stainles steel 
accord ing to the method of N ilsson (197 1). The 
cultures were incubated at 37 C in a 5 % CO 2 

atmosphere and observed fo r a t least 8 weeks. 
One-ha lf to o ne-th ird o f the med ium was changed 
twice weekly. 

Rec.:ived : December 3, 1976. 
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CHARACTERI ZAT ION OF EBY-GENOME NEGATIVE "NULL " 
AND "T " CELL LIN ES D ERIV ED FROM CHILDREN WITH ACUTE 
LYMPHOBLASTIC LEUKEMIA AND LEUKEMIC TRANSFORMED 
NON-HODGKIN LYMPHOMA 

Ulrich SCHNEIDER, H a n -Ulrich SCH\VENK , a nd Georg B ORN KAMM 

Kinderklinik der Unil'ersitii t Erlange11- N iirnberg, and lnstitut fur Klinische Virologie der Universiriit Erlangen
Niirnberg, D-8520 Erla11ge11, Loschgestr. , Federal Republic of Germany 

Sixty-two explants from peripheral blood, bone 
marrow and cerebral fluid of children with acute 
lymphoblastic leukemia (ALL) and leukemic trans
formed non-Hodgkin lymphoma (NHL) were 
cultivated for at least 8 weeks. Although lymphatic 
cells persisted up to 16 weeks in tissue culture, no 
proliferation was observed in 54 cultures. From the 
r_emaining cultures, eight permanently growing cell 
lines we re obtained. Five of these were EBNA 
(Epstein-Barr virus-specific nuclear antigen)-posi
t ive. Three, however, were ESNA-negative and 
lacked Epstein-Barr virus genomes . Two cell lines 
(KM-3 and SH-2) expressed neither B nor T cell 
characte ristics. One line (JM) expressed T cell 
characteristics and complement receptors. The 
g_rowi ng lymphatic cells represented leukemic cells, 
since the pattern of cytochemical staining and that 
of membrane receptors of lymphoblasts from the 
same donor prior to cultivation were identical. 
~II leuke mic cell lines were derived from patients 
1n relapse. In contrast, no proliferation of leukemic 
cells occurred in explants from patients revealing 
the first manifestation of the disease. These results 
suggest enhanced growth potential of lymphoblasts 
resisting anti leukemic therapy. 

Acute lymphoblas tic le u kemia (ALL) contributes 
up to 35 % o f a ll childhood malignancies. A ltho ugh 
the Prognosis o f ALL improved a fte r introduc tion 
of more efficient radio - a nd chemo therapy (Pinke l 
et_ al., 1972), about SO % o f the patients re lapsed 
WHhin S years a fter fi r t remission (Aur er al., 
1974). Similarly, a great number o f child re n suffering 
frorn non-H odgkin lympho ma (N H L) terminate in 
leukemic gene ra liza tio n . Therefo re. early recogn ition 
?f patients w ith high risk of relapse would be 
tmpo rtant for the progno is a nd possibly a lso fo r 
an iniiial intensificatio n of the the rapy in this group. 
A considerable number of these patienlS express 
1 cell surface ma rkers (Borella er al. , 1973), a ltho ugh 
relapses occur in T -marker negative ALL as _ ,~~II. 
lo the la tte r group different paramete rs (1ni11a l 
leukocyte count, age o f the patient) may a llow some 
Prediction of progno is. Ne ertheless_ a better 
characterization o f the tymphoblasts 1s urgently 

needed . 

Le k · II 1·1nes represe nt an excellent tool i.n u em1c ce . . 
the earch fo r LUmo r-specific charactens11cs. Th_e 
alrno t unl imite.d qua ntity, the lack o f contam1-

nation by normal leu kocytes a nd their co nven ient 
availability are he lpful in ma ny experimen ta l 
designs. A s a prerequis ite, however, the lack o f 
Epste in-Barr virus (EBV) genomes and t he identity 
of properties o f cultured cells and primary tumor 
cells have to be ensured . Up to now these criteria 
have been fulfilled in o nly a few cell lines es tablis hed 
from children w ith T-cell re:::epto r-positive ALL or 
NHL (Foley et al. , 1965 ; Adams er al., 1968; 
Minowada et al. , 1972, 1977). The perma nent 
growth o f T and B cell rece ptor-negative cells in 
childhood ALL has not been re po rted th us far. 
In this communicatio n we describe the establishment 
o f two leukemic " null ·· a nd o f a T receptor
positive line. 

MATERIAL AND METHODS 

Origin and maintenance of the cell lines used as 
controls 

The cell lines Raji (Pulve rtaft, 1964), U-698 M 
( Nilsson and Su nds tro m, 1974), Ramos (Klein er al .. 
1975) and MOLT-4 (M inowada er al., 1972) were 
kindly provided by Dr. H. zur Ha usen, Erlangen. 
The cell cultures were incuba ted a t 37° C a nd u b
cultivated once or twice weekly with med ium 
RPMI 1640, supplemented with 10 °~ inactivated 
fetal calf serum. I 00 I U/ml penicillin a nd I 00 11g/ m l 

s treptomycin. 

Establishme/11 of the cell lines 

Blood and bone-ma rrow sample were centr ifuged 
o n a F icoll-Hypaq ue grad ient (Boyum , 1968) a fter 
1 :2 dilut ion in medium RPM I I 640, supplemented 
w it h fe ta l calf serum and antibiotics as descr ibed 
abo, e. T en ~ample deri ed from fi ve patients were 
injected into Spo ngo~tan foam (Ferrosa n, Malmo, 
Sweden) and layered on a grid o f s ta inle s s teel 
accord ing to the method o f Nils o n ( 197 1 ). The 
cul tures were incubated a t 37 C in a 5 % CO2 

a tmosphere a nd o b erved fo r a t lea t 8 \\-eek . 
O ne-half to one-third o f the medium , as cha nged 
twice weekly. 

Received: December 3, 1976. 
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