Different la-like Antigen Expression between
Granulocyte Progenitor Cells (CFC-G) and
Monocyte-Macrophage Progenitor Cells (CFC-M)
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filz (CEC-M) 125172 la PR RBREDAHE

EPRFIEEA R (EE A0 B
B OB =k F

(RBFI634E 2 H 25 H Z 1)

BRI —BIR/~ 7 07 7 — OREEHEI (CFU-GM) # o BRIBRRETEMI (CFC-G) & LU
B/~7 077 —VREMEMIE (CFC-M) ~OAEOBIR L la BIAEOSIELE & OBRICD W TR L
72, HHRELT, [a BRI T 5 82 0 — o fifd OKlal L #ETHEL T MESMms & BB
fad & la RHURBEME (Ia*) MAIERET 255 (negative selection), 725 TN 7 K7 ERET & gL
FeT4 Y ARV VRMREB 7 0 - HitkOKlal L 2Bz o¥y MEBLIUEL « V—F 4 >
FHICE D B P EHIY B R S lat MM & Ta BHURIRY (a-) S50 % S EEA BT 2 5k
(positive selection) AW TRE L7, %7, OKlal &#fkT la* #ila%B%%, CFU.GM 2 =g
BERITZ S &, BETIRAEO & TLE L 72 1B I b~ CFU-GM BELIBAL, 275 -V BS
BERIC LB L, Z2DIE L A LD CFC-G DR LS bDOTHoI, —F, BHEHM T CFU-GM DA i3z
BT, o/ Ia- #i§81x CFC-G £ Y % CFC-M %< HESER, &7, lat iR la- gz o ¥y b
ECaRESIRT 2 &, B CFC-G i35 %12 [a* Mg BT s h, BB CFCG & & 7-FEORE
Rigofe, TRIERL, B#HI CFC-M ORES M Ta- MBIBEC 5\ TR S L7, BBEZ 515 3 CFC.
M O BULBFILIC L THER e D x v T, BEE CFC-M ORI la- MIBEBEIZ 5L T b DR <, &
BOMREBONE» ol BAEMGELY =5 —2FA LIl « V=T 4 ¥ 7EEBGT & D Hk
i Ta* A8 & Ta- MEBE % S3BESYERL 7208, la* MHIBEIC B 2 CFC-G 2 0 = R OEAIMER & U Ta-
RUEIEEIZ 5 1 5 CFC-M 2 0 = — R OB RS e, 27, BRSMERKEE» 50 T U o SEREg
&, 53 la* MfEs & U Ta- MIKGIC & 2 SSEMIMO ML, 52 W IISE L7 lat §1% & 097 Ta- bt
3 EEO CFU-GM 7 v £ 4 BRADEIMZ L 0, CFC-G,CFC-M 287 % la BHIEFRFREE I R 72
BEEB 2 57, WEEROBES ekt Ia*, Ia~ #ifd> 5 H S M s R FOBEES VR 0wy 0k
BEbhiz, D EO#ER L D, CFU-GM » & OERIRSEH 3 WIBIERR X b 5 ADFETIT & la BTIER
BEE L OMIC 3 FEELBE%E3H D, CFC-G TiE 2 OFEBREELI {,CFC-M T3 DRBFELT & & 2388
Sl B, WHIMTHE la RAURRBEOH Y CFC-M S EMEEL, 5 ho L BmETEE T
®ahiz,

Key words stem cells, Ia antigens, granulopoiesis, bone marrow, cord blood

lafiit, ~VAQ LT EHEHOREME L cH 2 EE 1 region-associated antigens Th 5 & 2 255, la#i

HEREEREFH (major histocompatibility com- FEMBranzy, £ b Tid, 20 MHC »8 6 Lfufk
plex, MHC) o I #ES8:#&EF (&< i2 I-A ¥ I.E H4g i bich ) HLA @A ERIEh, FOFICHFET
B) KloTXBah TEESNWIBELERET, % HLA-DR B3 R F M EE a2 4 - Tw

Abbreviations: BFU-E, burst-forming units in erythroid ; BRBC, bovine red blood cells;
CFC-G, colony-forming cells in granulocyte ; CFC-M, colony-forming cells in monocyte/
macrophage ; CFU-E, colony-forming units in erythroid ; CFU-GEMM, colony-forming units
in granulocyte, erythroid, monocyte, megakaryocyte ; CFU-GM, colony-forming units in
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2 DRUIF X T2 BIEFHEETHS, ZDODRHA
BT EMA, EWFHNER, SFBEcBL Ty
ADLEFHBEEB TV B0 a kPR LA T
52, Z 0 la BPURIE B, PURRSH, Sk
TR RIE &, S LM EFRIC BV T
BEREEEEoTWBY, —7, HEIMEICH lakk
RENRR TP > TEL, BRIRR
i3, BEEEERR, BB BRI 1 [a BRITR S RIAT 2 48,
X0 R - FRALER I la BRI TH D, BRESFER
k0 KB BRI - BB/~ 7 0 7 7 — Y Rl
(colony-forming units in granulocyte-monocyte/
macrophage, CFU-GM) Tl la BiESFEL T
5L DMEHNEL < L STV B9 % Jr JREFERR
W B L T, RP2RIFERRATENMA (burst-
forming units in erythroid, BFU-E) Tk la #¥iE
DMFEHRL T B0~ ;)RR 7 REFER R RTER
i (colony-forming units in erythroid, CFU-E)
ROWTREROE > TWBEIATHEH, latiii
FRIRFEHRL Tk 3 Tn 39013 5peE, CFU-
GM, BFU-E & b REATHSLEE % F T 2 E MM
T % % colony-forming units in granulocyte,
erythroid, monocyte, megakaryocyte (CFU-
GEMM) 239 2 2 0 =— RN FE LI,
CFU-GEMM iz BT b £/ la FFIEBSREEL TW
BrHEINTNE®2 D Eo k5, la BRI
b MEMBMECRRL, 20MEOBRCESLT
WB I ENREENT WS, —7F, CFU-GM 3Rk
FHETEEHER (colony-forming cells in granulocyte,
CFC-G) r#E/~7u7y—YRHIEMI (colony-
forming cells in monocyte/macrophage, CFC-M)
WEBIZMET B EELONTVEH, ZTOFLZILE
03 laBHEORRMEIC DL TRIFEA RSN
Twin, KFFETHE, laBiFcET28 70—
ik OKlal L #lifk % AT b B & BEsm &
D la BRBURBE (Ta*) MR ERET 251 (nega-
tive selection), KB WZLIL « V—F 4 ¥ JEB &
UV7a74 > AzFBALLoYy PEIKED E MK
HMeERHEEHEE» S lat #ifE & laiiERY
(Ia~) #fE% S 8ESYELT 2 HE: (positive selection)
W& b, CFU-GM 2% CFC-G 8 & U CFC-M ~dD4r
D@ & Ta BIRFETHEE & OBIEIC DL THRETL
7.

granulocyte-monocyte/macrophage ; CFU-S,

B L UFE
I.#% %

EEFERIGESR T, BEL2HET 2Nl
NEEORBE L DML EHMEER L. &
5 IR I/MRB A AR BER, SkRZHUAM, A%
HIMFEEMARS, 52 0IERBME L CEHOBRELRT
VEBEERCRIEMHIIER & B - BE 0 SR L 72
BREEEA L.

I. x b5

1. BEERO 8

ASY IIEEIMIC 2.5% T F A L T V- Y ERER
ER 4B A K (phosphate-buffered saline, PBS,
pH=7.4) 2% &Mz 37°C, 30 HHIFER LHE %N
L, Ficoll-Hypaque (lymphoprep, Nyegaard & Co.,
Olso, Norway) FLEZEMEIZ T 400X g, 30 SHEL
U Bzl 2 ML -, BEEL -~ %) Y FE
TgRk3 L, PBS T5EFARL 05 F/HEK
T 400X g, 30 FRLE DUz, PHEIE S i B
#kE % PBS T 3 E¥# L, McCoy 5A $5&¥ (Flow,
Mclean, VA) gL 72022

2. ftEMRORE

15% 4 RMmE (FBS, Flow, Stanmore, NSW,
Australia) &% McCoy 5A HEIC T HZM %
5 X10°E/ml OBEWREIL, 7IAFv I LY
M (60 %15 mm, Falcon #3030) 2T 37°C, 5% CO,
FHFT T 60 SRS EE, (TEER2RE LB
(NA i) oA 2ER L7z, &8, NAMKROD a-+7
FNIAT 7 —EREBERIL 2 BUTTH 7.

3. B o— ik OKlal L @& & 2 HiEEE
R ik e

BEEme B> 5% 5 ni: NAMAE % 5 X109/ml
DEE W2 & D12 McCoy 5A BERBICHEES ¥,
lati B w x4 2 8 7 o—> i 0Klal (Ortho
Pharmaceutical Corp., Raritan, NJ) % 1/100 ©#&|
&z, 30 AMERIZTA 27—+ L, OKlal i
R NA g e s, s, H50id—80°C
ETRESA T LYY FIEL@EFHELELT, 20O
OKlal #& NA #ifgw 1/10 oE&TMA, 37C, 45
SREEME T TA > 7 _— b Lk, 300xg, 10 4/
B0 L, McCoy 5A S IC THdk, TURLERD
NA HIRZiZEEg » M2 2 & 512 McCoy 5A H¥E

colony-forming units in spleen; FACS,

fluorescence activated cell sorter; FBS, fetal bovine serum; HPCM, human placental
conditioned medium ; PBS, phosphate-buffered saline ; PHA, phytohemagglutinin; PWM,
poke weed mitogen ; SPA, staphylococcal protein A.
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WeHEES vz, 28, WEREERREFRER
O NA gD OKlal BRI 4 BLUT TH -7, &
7z, fEE L LT, NA #ifaic OKlal Hifdi & I
DOTE %X %R v iz McCoy 5A EHBED &, 72
X, OKlal HiikD &, k713, BEOAEML Iz,

4. FuiAyARFIALI oy bEKRICL B
Ia* #BE & 1o~ HHES D57

TRUHEBELIODEMEIALL T (4 VA
(staphylococcal protein A, SPA ; Pharmacia Fine
Chemicals, Uppsala, Sweden) &, 7 o—>¥ifk
OKlal =7 AN IgG, ¥ 77 7 AT 27T h
LIEATRETH B, FITSPARFIFLzu ¥y b
EMNEVG SN, 7 YRIMER (bovine red blood cells,
BRBC) * 0.9% NaCl¥A# T 3 B ¥, packed
BRBC & L 7. SPAX0.9% NaCliZEH * ATl
mg/ml iZFHE L, CrCl,*6H,0 $ 0.9% NaCl BKRIC
T 1mg/m! & L 7=, Gronowicz 5%z & % CrCl, ¥
DOEEIZ XY, packed BRBC, SPA, CrCl, ¥# % 0.1
mlFo1: 1 10HATES, REH#EL, ZiR
5 AR E LR, 72 0.9% NaClBH T4
EI¥EE, RKBE 2 %0 SPA #& BRBC 21F8IL
7z, NA HApaEw (5 X10¢/ml) i OKlal fHife% 1/
WoEETME, 4°C, 30581 7 =11,
McCoy 5A T 2[E¥E¥ L7-. OKlal f&& NA Mk
SPA #& BRBC #& &Nz, 200Xg, 54MELE,
TR T 30 £HRIRE L OKlal" #flzo o ¥y MR %
fT-72. B % BEE% Ficoll-Hypaque (1.077 g/
ml) HEEIRER I T 400 X g, 30 RO L7z, FREE
wHAEE Iz u ¥y FEERAEEE PBS T 2 E¥E
L, BV SPA #&& BRBC 2% 8mz, LiLFEEkD
FHETHEE, FEBCoE sz ¥y FIEREMK
¥ la- HERAREE L TRV, BcsmEshizaEy
TR & EEE R, Ficoll-Hypaque EEELE I
T 400%g, 30 HRBRL L. BE, WEcsEs N
o¥y bR 0.01M MY A —0.84 NH,Cl £
¥ (pH=7.65) % fNx SPA #& BRBC % ¥1 &
¥, PBS T2 H¥¥E ar Milaf s LTHWR, ©
¥y MERERMRT S b Y A NH,CHEER I TR
DB % Uiz, BE#m NA fifE T, SPA #&& BRBC
¥y bR (a*) HikE 28+ 3 % (FHELSD,
n=9)TH-o7z. B NA T BRI & 1 EITERK
DREREE 31+ 3% (FHELSD,n=17). ¥/,
B o N0k 2 OKlal Hitk % A » g RE~ VA
¥y ¥ —PRCTERLIZEZA, o¥y MERHE
O laBHEBERIZ B5~80%THIDEIXL, o
¥y bEBRAEEO lakFiIFABERE 2%BLUTT
Hotr, BROWIEEDEETII trypan blue BFRHE

MWETHRL, 0B ETH - 1.

5. B¥EMEL L L. —F— (fluorescence
activated cell sorter, FACS) 2 & 2 & ¥y —
FavT

&0 MR Tat HERT & Ta- MR & 5B, MRIRT 27
&, FACS 2 M Lz, BRI HEZHIEEER
(1 X107/ml) iz, #H3XeEsie P HLA-DRE 7 o—
»#ifk  (Becton Dikinson Inc., Mountain View, CA)
% 1/50 OEIETHA, 4°C, 30 AfEA 7 N—bL 12
DB, 0.1%7YFF MYV LAZEAN PBS T2EY%
WLl —HORETE, /473y —ETREL
7w YRmEkE TV Y/ SBIZTE ¥y b ERE,
Ficoll-Hypaque tEE®EMIEIC L D T U v o8k ek
LicD v, By o—rHif%E Az, Coulter EPICS
C (Coulter Electronics Inc., Hialeah, FL) i «
V—#—%FwT, it b HLA-DR fiiEB MR »
RaiRE & % 8EL 72. sort window EREX A MK
T2 (Ia*) OFEE (&M 10~30%) L&¢
FIREAEHEL VAN (Ia7) OFE (2Miko
60~80%) LIZBREL. Ihd 220 window i
H 5 10%OMBI BN OBESPFEETHLDT,
BRZDHIEFHADI Y 22—y a v EH DY
DT, WEE LT, Hikt s HLA-DR HiE0Rb Y
CHEADFEHFRNIgCRES 07 ) > (Bethesda
Research Lab., Gaithersburg, MD) %® W/, &k
R » H O FACS I T L7z & 23, Tat M
K3 93% A ETH o e DI L, BN T
5% T THolk.

6. Ia* #lfE®B & O la- MfEOEE LIEOIER

FBS # 10% D E& T& e RPMI1640 B8 IKIC T,
FACS iz CTHBEL 7z la*t MR % & O la- Ml % 1 X
10%/ml (ZF8#EL, 37°C, 5% CO, &MHET T 72 Wefdist
BEELLE —HOMEIEFACS I ToRR
phytohemagglutinin (PHA, 0.1%, DIFCO, Detroit,
MD 2ENU-0 b ECEE, Bl Bonk
FEEERNL, —20°C TREL .

7. CFU-GM 2 o = —JEh

pEEsmn, BEEE A4 O la*, la- #il@o CFU-GM #iIE
2, Pike 50 HERERRIEREEREL TVH
vz, McCoy SA i BHEI L L, RACEE 0.5%0
$X (Bacto-agar, Difco, Detroit, MI), 15% FBS %
BNz o, BicE—IEREAD &R L 72K
MEmER%E 5 X105/ml L7253 X3z C1lml $2
F5 A F w7~V (35%10 mm, Falcon #3001)
CAELZOOETBE L, EEIZIEREE
0.3%DER, 15% FBS % & A 7F McCoy 5A HEKH
w2, lat #EER WL Jla- MilEE &4 1 X10°/ml, 2 X
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105/ml £ 3 ESKMATIml F2ERL 2, —&K
ObLOTH, ZEEORDIE, 2u=—FHERFLL
< Burgess 5290 & B4 8 % £ ¥ (human
placental conditioned medium, HPCM) % 15%, &
Vi FIRBSMEE LR ol oo =—
##HEF (CSF-Chugai, Chugai Pharmaceutical Co.,
LTD., Tokyo, Japan)®"% 10%¥RINL 7 SRR EE
B4 B 7o, 35381 triplicate TITV, 37°C, 5% CO,
T 7 ~14 AREEE, 40 EU EoMESEE %
rEbOEFIO=—, §~3HAOLDEIFAI—L
LTHEEL .

8 . CFC-G 8 & Uf CFC-M D#fa{b s34

£ Uz =—R® CFCG B & U CFC-M D #ikdg
fLZHHTIE Kubota DT AT 5 —¥ —HREK
kol Thibb, BEER KEREAIAFNYT
ALIBL, BKICTHALIEDD a-F 7F LT &
F—PLAFS—¥HEBEST7 F—VASDIZOTT
vF—bIRAFI—ECHREO_ERELRToN, «-T
TFLTEF— AT I —¥REEEDO I =—K
V27 5A%—%CFCM, 77—V ASD 7uua7 &
F—PIATFI—CREHEHEO I =RV 7 T A
5 —% CFC-G & L7,

9. HEMFHRESE

‘o RER TR TESEESD TRLE, 28
o LoD HME D 2 O MEIC X Student’s t-test Z
v, p<0.05 #FEE L.

B #

I. OKlaliith t Fifd & A\ 1= Ia* IR BRI I
& % CFU-GM an=—FEHREENEL
BRI L BRI BT A at RO S0 2 EE
i, WEEEERERREC L VAL IS,
nFEN12.914.2%, 10.1+£3.5%TH - 7. CFU-GM

Jo=—WREERTR I, FLEBEL L TR o—
¥k OKlal & @k % B T b MR & BRI
£2 50 lat B EEREL, NEL LT, EREBEOA,
H Bk OKlal HilkD A, H5 WIHED & CRILE
RV, TRAFhO 0= —REEBRE L (R
1). BaMa % OKlal HifkD &, % 72 3@k D A THI
OB LBV, HBEROA CRILEZ LT
#0 CFU-GM 2 o =—# L EE 2 h o7, OKlal
ik L W& CHILE % 5 £, CFU-GM 1 n=—#

CFU-GM({%, of control )

Treatment
Fig.1. CFC-M and CFC-G colonies in cord blood
characterized by the double staining for esterase
activity using both alpha-naphthyl acetate and
naphthol AS-D chloroacetate as substrates. Data
represent the mean percentage (£SD) of controls
treated with complement (C') alone (100%).
*p<0.05 vs. relative inhibition of controls in CFC-
M by Student’s t-test. CFC-G, colony-forming
cells in granulocyte; CFC-M, colony-forming
cells in monocyte/macrophage ; mix, mixed
colony consisting of both granulocytes and
macrophages ; C’, complement.

Table 1. CFU-GM from bone marrow and cord blood after treatment with monoclonal

OKlal antibody plus complement®

No treatment OKlal antibody Complement

OKlal antibody
+Complement

BM Colony counts 193.5+76.9 - 186.5+70.9 206.3t78.2 38.2%20.3
(N=6) (/10° cells)

Percent 95.6%+15.6 91.5%10.3 100 18.0%+5.6
CD Colony counts 101.0%+48.2 111.5+60.5 113.2£70.0 63.3%35.2
(N=12) (/10 cells)

Percent 103.8+18.0 102.9+14.0 100 58.8%13.0

» Bone marrow and cord blood mononuclear cells were treated with monoclonal OKlal
antibody alone, complement alone, and OKlal antibody plus complement prior to CFU-

GM cultures. Each value represents the mean£SD in triplicate cultures.

BM, bone

marrow mononuclear cells; CD, cord blood mononuclear cells.
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REEOAOFLE W £ 32 CFU-GM 2 o =—80D
18.0+£5.6% L WY v, BB CFU.GM an
S IATFI—¥_EREE{TRoIE IS CFC
G (EREKR) 2 o =—# CFU-GM 2 o =—# 0
88.3+9.4% L K4 % S 7223, OKlal ¥tk L #ifk
CTHIAB 2 TR o BB TH CFCGau=—
#r CFC-M (#fk-=wzu77y—YR) a0=—HKDO
BRI B E R B R o7z, —7F, BRILIC
BLTR, OKlal itk fiFic & 0, la* HIIERET
3 +,CFU-GM 2 u=—HizHHEOADRMNEIC L 2
CFU-GM 7o =—#(® 58.8+13.0% L L 7223,
BELIEBT 3 L BOOBRBERBETH -/, BN
TidE LR, CFC-M 2 0=—#4 CFU-GM
0o—D 60.6+7. 7% ED, M1IIRT L5,
OKlal #ifk & ffkc CHILBE 21725 &, CFCM
o =—#%, CFC-G 2 v =—¥ & & IZHED A D MNER
L DAL Tess, MNEC CFC-G 2 o =—KOBY
B (55.4+13.0%) ©758 CFC-M a1 v =—¥OED
B (29.2210.4%) XD B EBICEL »o (p<
0.05).

II. pEsm Ia* 48R0 & Ia- #BARIC 17 5 CFU-GM

an = —HERED LR

pesm NA fifgcs»wT, 1) FEamEMiess, 2)
a¥y FEI X YVAHE SN [at HKEEE, 3) o¥y
MR & D AEE N Ta- HIfEEE, 4) Tat AR L Ta-
I L % 3 . TOEESTEYH b THMEHELLHO

4ODMBER Iz LT T ERERERELH VT,
CFC-G B LU CFCM DOBEIE2ITETefERER 2
IR LT, 2 OER, BE Mo ERIZE T 5 CFC
G & CFC-M DERIZ 44% « 56% TH > 7. Ia* #ily
B, la- a0 ¥ b 5128w TH CFC-G, CFCM &
LR E A, B lar ilECB L TiEB LI
CFC-G 8k s h (CFC-G 62%, CFC-M 38%), la-
Hpage Tz CFC-M OB EH % & Lz (CFCG
34%, CFC-M 66%). 2% b, FE4EMAL 2 X 10° {HH
72 0 Ia* CFC-G 2 7 =—#i% 3317 {@, la~ CFCG
oo =—¥ i 20+15{@ T la* CFC-G & Ia~ CFC-G
DOHIF1.6240.34 TH B DXL, la* CFC-M &
la- CFC-M D LEE 0.5020.09 TH -7z (p<0.01),

m. S5lat MRS E la- MARICH 13 5 CFU-GM 2

0= —FREED LB

=3 RT Lo, B NA M BT bR
EEHEIC 4 DOMIEE DL T EHEREEE LR
T CFC-G, CFC-M ORIZ®{T% 72, % DFER, B
BEDIENERE W BT B CFC-G £ CFC-M D (& i3
69% & 31%ThHH, BT CFC-M Difixds
IR Al oz, lat HEEEAC BV TR &
FE#EIz CFC-G O »n EEE L 72 (CFC-G 77%,
CFC-M23%). #:4 @M1 EH - D cBEL
Ia* CFC-G & Ia- CFC-G @ k. % 1.80=£0.37 & CFC.
GuowTik a0 o= —»MBITH -7, B
2B 5 CFC-M Oftxtinid iz iz, la” #liles

Table 2. Characterization of myeloid progenitor cells in separated Ia* and Ia~ cord
blood cells?
No. colonies/
(a) (b) 2x105 cells
Proportion No. in
of colonies/ unfractionated
total cells 2x10% population
Cell populations in fraction cells (axDb) la*/la~
CFC-G  unfractionated 100% 79141(44%)"° 7941
+
ia' 28i3:%, 116i58(62‘;/o) 33%17 } 1.6240.34
a 72£3% 29+22(34%) 20£15
Ia* (30%)+1a=(70%) 100% 60136 (47%) 60136
CFC-M  unfractionated 100% 100£46(56%) 10046
Ia* 28t3% 70+26(38%) 19£7
Ia” 72+3% 56135(66%) 4025 }0-50i0-09**
[a*(3094)+1a=(70%) 100% 68140(53%) 68+ 40

» Ia* and Ia~ cell populations were separated by a rosette technique. Ia*+Ia~ cell po-
pulation was reconstituted at the Ia*/la~ ratio of 3: 7. Each value represents the mean
+SD of nine separate experiments. **p<0.01 vs. CFC-G by Student’s t-test.

b Numbers in parentheses are the rate of CFC-G and CFC-M in the unfractionated, la*,

Ia-, or Ia*+Ia~ cell populations.
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wELTHEFEDE X3RS Y CFCM OB D&
pote. FESEHIR 1 X10° EH 7 @EL - Iat
CFC-M 2o =—#13 10+ 4@, la~- CFCM 2w =—
#1311+ 8 {@ T (Ia*t CFC-M/Ia- CFC-M=0.90=%
0.27), CFC-M 125\ T3 la* MREE & [a- fAQERIC
HEEOERED S,z TOk®, CFCG &
CFCMIZBT 2 laBIRORBREOERICDNT
A HANG O UTOERIEFOEHEE LT

Tl -z,

IV, ar=-—REEFOEE

FACS W3 Z riz & b la* Ml la- il % &
D MR S8 L 7o, RAMME MR, b b REEEL
% (HPCM), FiRiREiflatkis® bl ol8ish
7z 2o =—RI@EATF (CSF-Chugai) ® 3EHDO a0
= —HEEF % AT CFU-GM 2 0 =—msE %t
WL, RAWCTETEIWR, Foav=—FEETF*%

Table 3. Characterization of myeloid progenitor cells in separated Ia* and la~ hone

marrow cells®

No. colonies/

(@) (b) 105 cells
Proportion No. in
of colonies/ unfractionated
total cells 108 population
Cell populations in fraction cells (axb) la*/la-
CFC-G  unfractionated 100% 721£35(69%)° 72+35
Ia* 1+39 1466 (772 +20
ai 31£3% 1 66 ( 7?) 35 }1.8010.37
la 691+3% 27+27(63%) 1918
1a*(30%)+1a=(70%) 100% 51+25(68%) 51%25
CFC-M  unfractionated 100% 33+17(31%) 33+17
Ia* +39 + 239 4
aé 31+3% 34%15(23%) 10+ 4 }0.9010.27
la 69£3% 16+13(37%) 11+ 8
1a+(30%)+1a=(70%) 100% 24+ 9(32%) 24+ 9

a Ia* and la- cell populations were separated by a rosette technique. Ia*+Ia~ cell po-
pulation was reconstituted at the la*/Ia~ ratio of 3:7. Each value represents the mean
+SD of seven separate experiments.

5 Numbers in parentheses are the rate of CFC-G and CFC-M in the unfractionated, Ia*,
Ia~, or la*+Ia~ cell populations.

Table 4. CFC-G and CFC-M growth in the separated la* and Ia~ populations in cord blood by
using three different colony-stimulating factors®

Colonies+ clusters (/10% cells)
Peripheral blood

Jeukocytes CSF -Chugai HPCM
Cell populations 7 days 14 days 7 days 14 days 7 days 14 days
lat CFC-G 94112 140£9 137+10 160+17 237+26 206+6
CFC-M 608 71+4 76+6 116 +12 140%16 1063
CFC-Mix 0 0 3+1 2+1 0 0
CFC-G/CFC-M 1.57+0.20 1.97+0.12 1.80%0.14 1.38+0.53 1.69+0.21 1.95+0.05
la- CFC-G 4t1 14+2 8+3 13+2 10+3 17+2
CFC-M 7+1 25+3 13+4 37+4 15+4 31+3
CFC-Mix 0 0 1+1 0 1+1 0

CFC-G/CFC-M 0.57%+0.04 0.56%=0.07 0.62+0.21 0.35%£0.04 0.67%£0.22 0.55%0.06

« Ja* and Ia- cell populations were separated by a FACS and then incubated for CFU-GM as-
says using three different kinds of colony-stimulating factors; peripheal blood leukocytes by a
double layer method, CSF-Chugai (10%) that is prepared from the conditioned medium of a thy-
roid cancer cell line, and human placental conditioned medium (HPCM, 15%). Each value repre-
sents the mean+SD numbers of colonies plus clusters in triplicate cultures for 7 and 14 days.
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Table 5. CFC-G and CFC-M growth in the separated la* and Ia~ populations in
cord blood after T-lymphocyte depletion®

Colonies +clusters (/105 cells)

Cell populations Exp. 1. Exp. 2.

Iat  CFC-G 219%25 31+3
CFC-M 113£15 17£2
CFC-Mix 0 0
CFC-G/CFC-M 1.64%0.18 1.82+0.20

Ia~ CFC-G 33x2 4t1
CFC-M 51+3 12£3
CFC-Mix 0 0
CFC-G/CFC-M 0.65+0.32 0.33£0.08

a T-lymphocytes were depleted by a rosette technique using neuraminidase-treated
sheep red blood cells before cell sorting. Separated cord blood la* and Ia~ cells by
a FACS were cultured for CFU-GM assays using CSF-Chugai as a colony-stimulat-
ing factor. Each value represents the mean®SD in triplicate cultures for 14 days.

Table 6. CFC-G and CFC-M growth after reconstitution with the separated Ia* and la~ cells in

cord blood*

Ia* cells Ia~ cells

(/ml) (/i) Colonies Colonies+clusters CFC-G CFC-M CFC-Mix
1x10% 0 140£20 19028 115£ 13 75%9 0

0 2%108 26+4 30*4 12+ 4 18+3 0
1X10°% 2x10° 196 £23 240%29 127+ 15 113£20 0
1X10% 4%x108 204+22 256 £26 129+£19 127%17 0

s Cells from separated Ia* and Ia~ cell fractions were mixed in the ratios indicated prior to plating

in CFC-G and CFC-M assays.

CSF-Chugai was used as a colony-stimulating factor.

The numbers

of colonies and clusters were expressed as the mean=SD in triplicate cultures for 14 days. The
data from one of two similar experiments are presented.

Table 7. Effects of the culture supernatants of the separated Ia* and Ia~ cell populations on CFC-G

and CFC-M growth?

Colonies+
Colony- clusters CFC-G CFC-M CFC-Mix

Cell stimulating (/108 (/105 (/10° (/108
populations factors cells) cells) cells) cells) CFC-G/CFC-G
T-cell- None 4+3 2+2 2+1 0
depleted  CSFCHU 276£14 1568 116 %6 411 1.34%0.07
Iat CSFcuu+PHA 310%50 17328 13422 3+1  1.29%0.21
population CSFcHU+PHA-Ia*-sup 39652 21728 179+24 0 1.21%0.16

CSFcHU+PHA-Ta"-sup 342130 186+16 156+18 0 1.19%0.12
T-cell- None 1+1 0 1+1 0
depleted CSFcHU 24%£3 7x1 172 0 0.41%0.06
Ia~ CSFcuu+PHA 24%5 8t1 16£4 0 0.50£0.10
population CSFcHU+PHA-Ia*-sup 69£17 17+4 52+13 0 0.33%0.08

CSFcuu+PHA-Ia-sup 84+11 19%3 658 0 0.29%0.04

* The separated cord blood Ia* and la~ cell culture supernatants stimulated by phytohemagglutinin
(PHA) were prepared. T-cell-depleted Ia* and Ia- cell populations were incubated for CFU-GM assays
using the Ia* or Ia~ cell culture supernatants (PHA-Ia*- or PHA-Ia"-sup) at the final concentration of 10%

combined with a smaller amount of CSF-Chugai (CSFcuy, 5%) than usual.

The numbers of colonies plus

clusters are expressed as the mean®SD in triplicate cultures for 14 days. The data from one of two
similar experiments are presented.
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Fig.2. Proposed differentiation sequence of
myeloid progenitor cells in cord blood. CFU-
GM, colony-forming units in granulocyte-mono-
cyte/macrophage ; CFC-G, colony-forming cells
in granulocyte ; CFC-M, colony-forming cells in
monocyte/macrophage.
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Abstract

The present study was performed to examine the different expression of Ia-like antigens on
myeloid progenitor cells in the maturation process from colony-forming units in granulocyte-
monocyte/macrophage (CFU-GM) to colony-forming cells in granulocyte (CFC-G) or to colony-

forming cells in monocyte/macrophage (CFC-M).

First, Ia-like antigen-positive (Ia*) cells were
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eliminated from human cord blood and bone marrow mononuclear cells by a complement
mediated cytotoxity technique (negative selection). Next, Ia* and Ia-like antigen-negative (la~)
cells were separated by a rosette technique or by a cell-sorting technique (positive selection).
CFU-GM were assayed in semisolid agar culture after negative and positive selection, and CFC-
G were differentiated from CFC-M by a double staining for esterase activity. CFU-GM in bone
marrow was markedly inhibited after a negative selection. This was mainly due to the inhibition
of CFC-G. In contrast, the inhibition of CFU-GM in cord blood was mild, and CFC-M was
generated in a greater extent in the residual Ia~ cell fraction. After positive selection by a rosette
technique, the majority of CFC-G in cord blood and bone marrow was generated in the Ia* cell
fraction. In contrast, the majority of CFC-M in cord blood was generated in the Ia~ cell fraction.
The predominance of CFC-G in the Ia* fraction in contrast to the predominance of CFC-M in the
Ia~ fraction was confirmed by using a cell-sorting technique. The possibility that accessory cells
might influence the CFC-G and CFC-M colony formation was also tested in this study. T-
lymphocyte depletion, reconstitution of Ia* and Ia~ cells at various ratios, and addition of the
culture supernatants of Ia* and Ia- cells, however, did not affect the differentiation of CFC-G and
CFC-M. These results suggest that Ia-dependent regulatory mechanisms participate in the
differentiation of CFU-GM to CFC-G and CFC-M. Furthermore, some differences in the
characteristics of Ia-antigen-bearing CFU-GM were demonstrated between cord blood and bone
marrow cells. The precise physiological roles of a large number of CFC-M in cord blood, which
are negative for Ia-like antigen, remain to be elucidated.




