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The Correlation between the Expression of
CD99 and the Cell Cycle

Chang Sik Yu, M.D., Myung Chul Chang, M.D. and Seung
Keun Oh, M.D.

Purpose: The cell cycle control system is necessary for the
normal growth and differentiation of cells. The purposes of
this study were to compare CD99 expression with a known
intracellular marker of a specific cell cycle and to evaluate
the potential of CD99 as surface marker for this cell cycle.
Methods: We induced arrest of the cell cycle in fetal lung
fibroblast by contact inhibition or serum deprivation from
culture media. We activated peripheral blood lymphocytes
with the treatment of phytohemagglutinin (PHA) and inter-
leukin-2 (IL-2). Next, we synchronized the cell cycle of
peripheral blood lymphocytes to the late G1 phase with ra-
pamycin. According to their CD99 expression, the peripheral
blood lymphocytes were separated by magnetic bead and
analyzed by Western blotting.

Results: CD99 expression in fetal lung fibroblast rapidly
decreased in cell cycle arrest and recovered soon after G1
activation of the cell cycle. By analyzing chronologic changes
of CD99 expression and Pl-histogram, we found CD99 ex-
pression decreased after passing the G1 checkpoint. G1/S
transition was interrupted by potent immunosuppresant, ra-
pamycin. IL-2 receptor remained high after rapamycin freat-
ment in the activated lymphocytes, whereas CD99 expres-
sion and propium iodide decreased as compared with the
same condition without rapamycin. This suggested that CD99
expression was decreased in the late G1 phase. Reti-
noblastoma gene (Rb) and CDK-2 are necessary for G1/S
transition. We found both of these in CD99+ Ilymphocyte
through Western blotting only. Cyclin B, which has an
important role in S/G2/M ftransition, was only found in CD99-
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activated lymphocytes.
Conclusion: CD99 may be a G1 phase specific surface
marker. (J Korean Surg Soc 2001;61:347-356)
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SABhE Fok 2AAXTE EASEA 53] ok THAIE |
o]7}7] A ZE4(checkpoint) ¥ 33 sl A Ao

Al 1747] 7AFA(G1 check point; “Start”)ol] 2]+ DNA =
Ag AR F27bE RS B, Al 27
(G2 check point)ol| Al & 47|17} A2 Eo| = & 79l
Z7] 754 (metaphase check point)ol| A& HA7| & &
£ 2AQHE BASA HekQ) o3 AEF7] €]
2 AlZ7E 48 BddE st AlEF74
uhslo] £4% DNAS] E-oll Hagk A 7H4 o
ki o] & 7HE3E e FAAE AEAA
AR AE2F7E RAPE 5 A sk o]7 AES

Al 7ol 4 A BEAEE GAEE o]

g F k@) AAWNA B AEES FLdeA &

AAR ol A AAZRESE e, ol & Go7let 3
th GO ©hA|9] A= chulA 7k RNA FA7F Ealj=] L 2]
wha] A E| R oton, g HEL monosome AH|IE FE
ZAs}w, 41} transmembrane transport R £ At
& A ) 2 GO/G17] Aol alol= A &
271 w7k gl

ol 3t AxF7] 2AAX = F Tl A o)
o] ZFEh A, CDKEA 54 whilds QlAkshelo]
Ax2F715 243 E4, Cyclinolghs ANA R
AZ2F719] ZF gAlol] BolAH o Wald) sty]7p =245
w, Z+7te] cycling® 54 CDK®} Zslo] CDKE] q14H3t
716& A7t Go7] Al A= oW cyclin® 4
A=A gFow, AlE7t Go7lellA] Hloit GIZIE oA
™ 3k 7}A] o]A+e] D-type cyclins (D1, D2, D3)o| 8%
™, o|g]3t A4 9 CDK4, CDK6 579 H3Al= +4
2= (mitogenic stimuli)ol] 2]&3&}o] cyclin D& Al A2l
A} ZHA) 7)(growth factor sensor) @ ZFEt). #AIskE CDK
+ G1/S7] Aololl 2l RbQIAISHE FE3ke] S7] A
Yol F8 45 FAA) DAL BAHAINE BRE
2737 3t} Cyclin BEX G1/S Ao] 7ol Wl mw cyclin
E-CDK2 53Al= Rb 14k} 9l E2Fs 4] 3fof] Hhofslo]
positive feedback-& ©]&Ft}. Cyclin A9} cyclin B S/G2/M
716l BFE0]A, cyclin A S7]oll= CDK-2¢} S7]%#} G2
7]6ll= Cde2 (CDK-1)¢} Z2+7} B-3tA| & o] £ cyclin BE
Cdc29} E3tA|E o] Fo] mitosis-promoting factor (MPF)E-
SAsha M7 A 4 ich. of MPRE AEZ7] W
W 2 G4 =7 Wskele M7 SA =7 543 St
o #FEAS F3teh(6) Cyclin A% cyclin Bol] 2]zl &
A3tE CDK+ A|Z257]7F A1 w] & F2toll= Rb ¢14H3t
7} AR =S geh(1,7,9)
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7] wiigelvh. A7) 2471 F 7h A& 4ozl o
A2 p53o]tt. p53 gkl DNA E4boll oJste] 243}
=, &AstE p53 AL AAYJARE AEste] o
AR WS gl o]F 53] p217™, GAD
D45, Bax®] W&lo] Fosjrt p2l A B ©hAl9
CDK®| #&-& Aslo] AEF7]9 Z1eg& =L, proli-
ferating cell nuclear antigen (PCNA)ol] 7Z33}s}o] DNA £
E AR ol#dt AEFTVIS A= Gl gHAlA]
AZ7} £45 DNAE 78 A7H8 of -5 7] $13ol
™ GADD45:= PCNAo|| Zgtsto] 4% DNAS| 545
£29v 2eh}, DNA 277h Aslsh Baxe] AG0g
Al AE 34 (apoptosis)el] o]l AlA = e} o] pS3
M| o] QA FTFAEL < uipollA] IEE M,
53] p53 ghulo] o] fFof Kb QRA|E ] kAl F2 WA
A X gl izt AT dde] Qi Hauxa 9}
t}(8)

aeh} ool AEFIle) BT PMAES BE A
o) BASelnE ATFIY BAS B 9 ol
BAEY EAlo Y #L ATLHNLE WEC] Westem

= 1t

blotg Fstelol ek S ZHm gk aEEE
AEZ7) AE BAE F Jb ALED BAE g
o A AEFS] AT Bohlel o volr} ool AR
o 7ol - 715 A=sb Heleh A7,

Aol AEZAG U ATE F2 TAZAA
A= et T2 TIZFE FZ GO Felol] glort TA
E7} Fo] g AAFH AEE Gl ™R Z Y
o uwll, IL-25 H|%3F 7% cytokines FH|slAIE AL o]
gk cytokineol] Z3}H 3 vEbl = FEAE AlZEHo
BAA 7k L2 FEAE 2 F shEA THZF9 &
A3t AEE vebich0) EulE IL-27F L2 &)
g 42 AEA S 2 ol sk QolA A4
olvf IL2 8A12] YA p27 DALl 4gg oA
Fo g s7129 o] g 7hsstA gk

S MIC2 $207h9] 4291 CDO9E: 18570 opulad
& Zr= EA8F 32K-Dag] transmembrane hulZ o]t}
‘B2gAbetas Eelew X, YA 9 whshol] EAfsl+=
pseudoautosomal gene . Z,(11) 0662, L129 w238+
B TAZd| FHsHA EE3l+ epitopes AL
AL D449} 12E79] whEE3Alle 54 TAH Zollwt £x3)
+ epitopeS QA g} (12) 19799 Levy S-(13)2 CD99E
12E7 SEEAE AR Q17 F4wdw 3k (thy-
mus leukemia antigen)o. 2 7]&3s}H A T-cell leukemiat}t
lymphoblastic lymphoma, 2+-2] Null cell leukemia, 18|31
HAFAAE FollA ZstA wd=e E4olel Hast
Atk TAIZ o eloll = AFEA I 2HE9] QhA| 5ol 4]
% 39lo] 7}53lm] E3%] Ewing tumort} peripheral neuro-
ectodermal tumors (pPNET)ol|A] 7}slA] whsls]w A
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3 Tl e gE]e H|EAE, FAae] granulosa cell,
313+9] Leydig, Sertoli cell, 34173 A]2] Ependymaci| 4] =
I3 & ovkar g A AUrh(4) o] A9 75 of
Z go] dHA A= Fk o} CD4+, CD8+ B Z A9 F
A% fZH(homotypic aggregation) 3 w|Al<% FAAES
A Btol] Fosl= A2 d#fFch Hahn 5-(15)2 CD99
o] AEAFFLo] UF Hofxl AMEF CD9C isoforme
BB o] MEF FAE LFA-1 W3S Ao s
4 CD99el S8 AZTY BAY fHS Al AL
kgl A Kim $5(16,17)2 Hodgkin’s lymphoma®] Reed-
Sternberg A|3Eo| 4] CD999] utgo] Z+Ax|o] 9lom CD
999 W& 7Z+AA|H S w Reed-Sternberg A E9} 7S
F33o] WalgdE Wdsle] Reed-Sternberg A|E2}9] ol

©.

BAS Haslgich
2o % A e g EA AEFT)A CD99
o HHAAEE FA, FAsa 7]Edd ¢ Az W9
AEZF7] TAAL CD999] uHel-& u]slo] CD9I97} A
ExHol EAlsl= 54 AlEF7Y AT 2 F e
7Ve Tt ekaal ghek
al &

1) AE0| QI AlSF U

Ao 228 EAEL ths IJAEERE FYsdch
B+l g 2] Dulbecco’s modified eagle’s medium (DMEM),
RPMI-1640 wiokol, Sgl8% S2 Gibco (NY, USA)Ol A,
fluorescein isothiocyanate (FITC)7} Agt=E G4 gh-nl-$-
IgG 3A= Zymed (CA, USA)ZHE] T3t} & cy-
clin B, CDK2, Rb x| 52 Upstate Biotechnology Co.(Lake
Placid, NY)ol|lA] +¢&}9ith. CD99 8l (DN16)+= A2l
st Slabofet Wehgel s Adstel A8u]
t}.(18)

2) QA Mah 2x =9 22

4 QAo A AFHEE PHg RPMI §-H7t 10% fetal
bovine serum (FBS)C & 2w} 3] A3l 5 chall A 2ukS x1%
s}7] $Jslod 5.7% Ficoll-Hypaque (Pharmacia, Upsala, Swe-
den) -8 45l ¢of 1,500 rpm (900 g)of| Al 30E7F A4
FEEkedch 1 ¥ A4S wela RPMI &4} Ficoll-
Hypaque & Abo] 2] ZA|1Foll A AEE Zslo] RPMI &
A3} 10% FBS2.Z Al ¥l AlHsldc) HFEH o2 AEF
7} 109ml7} 5|52 RPMI S5} 10% FBSo.2 3] Al

=

a3 g ZFZ RPMI £H83} 10% FBSOl| A|E5%7}
10%ml7} ¥]|=2 29271 5 PHA (Gibco, NY, USA)<

1:1009] =58 Aglslx 37°C CO; incubatorol|A] &}F
NeFehsAek. 19 5 Wekle) W AZE sele s o
AL IL2E 50 unitfml A 7Fsleh. AZaer 32 5 A
£2 AAetol PBSZ AHsn the Adol Aok

4) CDY9 W0 ME Lx FZTO 23

HI

A4 3}El wx¥ol 2 ZILE phosphate buffered saline
(PBS)C.& 3Wl A|ME 5 AZE A 1079 AZ
Z 1}5o] PBS-5% bovine serum albumin (BSA) -£-Hof] X
A At AlZR-f-Hell g CDI9 A|Eufek A5H ImlE
Aelste] 4°CollA 3087+ WHSAZCh vhg- ¥ PBS-5%
BSAZ 3¥ A|X3}3 magnetic bead7} ZA¥E goat anti-
mouse Ig (Miltenyi Biotec inc, Sunnyvale, CA) 20 x5 *7}
S} 4°Col| A] 308-7F vk A7} vh-2 %] PBS-5% BSAE
39 A)Hs3 500 1] PBS-5% BSA &8-S H7}slgic). Al
X E magnetic plateo]] AX]% MiniMACS column (Miltenyi
Biotec inc, Sunnyvale, CA)S £3}A|7 columnol] 7= A
oko AEZ s}t Columng 3 ml PBS-5% BSAZE Al
s} 31 magnetic plates AJAEH Z 1 ml PBS-5% BSAZE
AlFste] columnol] ZA3tE AEE F &3t

5) EHOF B MRZAMZ

go} # AFREAEE 27 100 mm culture Petridishol]
wela 10% FBS7H %715l DMEM wiekolold wjokeh
9tk 37°C CO, wF7]o A AEulF F wlY Tsto]
AEEo] Peridish AAlo] BEoz HAso] el
(contact inhibition)E Y= A|7HE &Hslde). 2 & 2447+
7FA2 % CD99¢] uHdl 1 DNA ploidyE GAIE 287 &
%73kt

AT AT AxeAle) s ATEA ZAL GE
H A|EE 37°CollA] 55-7F trypsin ] 2]s}o] Petridishol] 4]
#eA7 5| DMEM ujgkelo g A¥star A& Petri-
disholl R2je] 14 FEZ hA o}Fo] AES] AE
Fr=stlet.

6 FHZ FHIIE 0188

metric analysis)

A & 2 A AHFlowcyto-

CD99 5] FHichule] A LS 93ty fsto]
AE ZAE o] &3 HAYAUAS Fsgiet. 107
o] H|EZ #s}o] Falcon tubeol] ¥ 3L 1,000 rpm (600 g)oil
Al 357 AAEElEe] AR AEE FHslod TP
PBSel| Ffrato] Froll& Alg ol E5eta 14 AlE
H(DN16) 100 15 HolFa E39tslieh. Egtelg 4°Coll
A 3087F HEA1Z] 3 1,000 rpm (600 g)ol| A SEZE A
Balsle] NAE AETS Hslo] 2~33] PBSE A|¥3}
of HHEAZIA ke A AAB A, A4
* olojR AEZ 3] A= 22 A (FITC-conjugated goat
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anti-mouse Ig, Dako) 50 ulof] F-§-A]71 3 4°Col| 4] 3087}
GAof|A] HESAI A EE vhg- & 150 «19] PBSE “H7}s}od
QAs A 2~33] PBSE AHslgeh v e YA & o
AEol 200,] PBSE He F Hfsel AL F47)
(FACS: Becton Dickinson, Mountain View, CA)E o] £3s}o]
Y PHAL 018 Y GAFES A4 2
W2 Fa AAE Ak iR Ae sk 2
240 o] gaick.

7) Western blotting

5x10'9] AEE ZFu|slo] PBSE 13] A|Xsta 1 mlo)
lysis buffer (Tris 50 mM, pH 7.4, 5 mM EDTA, 0.5%
NP-40, 0.15 M NaCl, 1 mM PMSF)Z A|ZZ sglajslx
15,000 rpm (9,000 g)ellA] 103 &<+ A4 Felste] 45
< 42 F AA@0E 93 1087 #o] SDS-PAGEE
33193 ). Running 3 NC paperol] 25 mVEZ 18A] 7} transfer
s} 3 skim milk (5%)& 1A]ZF blocking g+ % 7 As}a1x}
sl iAo gk 1x}F dAEHE Wk 1A g
s}l TBST k5o g 1037 33] A3t & 2% A

ol (goat anti-mouse Ig conjugated with HRP)-& i1 455

2 132 Ag| 3o autoradiograme A%t}
8) Magnetic beadsE 0|28t M|EQ| £2|

WA 1070 AEE Ageiinl 3R o) AEE
Fsko] H3are] PBSol F-fsto] 100 k1 107719 A1E
7} JEE st o] AE F§-HS eppendorf tubeol] 100
pA EFskal 124 A4 (DN16) 100 1145 Yol
Tahgich. Ta Salg 40l 087 WA F
table centrifugeoll A 15%7F QAslo] A AH AEuks
sto] 2~33] PBSE AlXslo] Hh-gslA] %2 AIE A7

A. Low cell density

B. High cell density

sl 94 F AR AEHAES 34" 24 A
(magnetic bead-conjugated goat anti-mouse Ig) 10 ylol] H--&
A7 % oA 3027 SHAIA WS AR v 4
A % e AEo] 20018 PBSE 98 F H-goisle.

MiniMACS separation column-g separation unitol] &1 %
500 1 PBSE A|H3e &, AERGHS columnol] E3HA]
71 & 500 x1 PBSE Yol F9it}. o] uf] W& fraction ne-
gative fractiono]t}. 500 11 PBSE columng 2~33] A& %
columng unitol] 4] E2]gk & AJdPo]] =1 1 ml PBSE
W3 plunger® A EE Ho]W# o]F positive fraction O &

Agalslet

[N

o}
D) Efot Bl MRZAMZHAMS MZEFTI|Q CDYY &

CD90%: e AT A ik Blol sl 414 EAL
Ealol ¥A Bz dw 5o AEYEE vokelol
AEFAAE Fr=sH CD97F ALl A=A ekgheh(Fig.
1A, 1B).

of Aol AAH AEE uypsing Aelstel H2lA7
e WER ohA wjokeiel A4S AGEN, 0% ¥
of CD99¢] W& fFAIE BASRE 1% 5 Uit
(Fig. 1B). o]&3t HZFA Al o3t AxF7] AAAH}E
A7k AFpEE AHEE Peidishol 4 wHOREQ] AIES)
CD99 whed & ok 3UA] 165% 2 F43] 7H4slo] 5UA)
14%2 A9 AA%YrhFig. 2A). o]F trypsin X g|s}o]
ATZAE BH% & 207 Fol FAE 27 uu
56.4% % 41438 W go] Frhsle] 447 Foll= 88.1%
AR BEEE AS BAsrHFig. 2B). 3 vkl
A] fetal bovine serume A| A s} AEZEL AAAAE &
T3] By 99.1%2] CD99 vt -go] 1Y % 53.7%, 24

—_—
trysin, 30min

CD99 CD99

CD99

Fig. 1. The effect of contact inhibition on CD99 expression in fetal lung fibroblast. CD99 expression disappeared in high cell density

and recovered after releasing from contact inhibition.
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A. Contact inhibition B. Releasing
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Fig. 2. Changes of CD99 expression in fetal lung fibroblast. A. CD99 expression decreased rapidly after 2nd day and almost disappeared
at 5th day. B. CD99 expression recovered within several hours after trypsin treatment.

A. Fetal bovine serum(+)

B. Fetal bovine serum(-)

C. Fetal bovine serum(-)

1st day 2nd day
’ 99.1% ’ 53.7% ’ 5.1%
T T T T T I T T T
10° 10’ 10° 10° 10° 10° 10’ 10° 10° 10° 10’ 10° 10° 10"

Fig. 3. The effect of serum deprivation on CD99 expression in fetal lung fibroblast. CD99 expression was down-regulated by serum

deprivation.

2 51%7MA ZAsle] AAdA7E o AEFT|7F A
A= CD99 wHado] LA = AS & F U chFig. 3).

2) Y BHTFUMO MEZEFTLL CDYY LS

(1) M3t B ZF0AMQ CD99 LEiat PI £H: PHA
oF IL-25 o] &3l WxdH B IF5 A skslH GO/
Gl Ho|7} dofu}ar, IL-2 &A1 U3 &L 15.3%01A]
76.0% % A3 Z7lsta Pl 2AXE S/G2YM7|7F 1.9%
oflA 169% % F7lsle] AEF7]7F EA3d Zle I
4 99k ¥, CD99:= uhdl go] 46.7%0N A 302% % &=
ol U HFig. 4). v]F Aol vhEhA] = 3F JHAS 4
elof] weba] 243 A xd ol E‘J%’-ﬂi CD%97} W&l
HE= ARE oS a2 3AgE, P19 CD999] 2-color
SAZE A A CD997} wrsE iugsﬂr&l XIS
S/G2M7] & Z1 e =] A CD99e] whalo] Zhasle Zle
23 7 AU ch(Fig. 4).

OII

2) EM5E EZF0M CDY9 WSio| AlZHH W3l 72
% Jﬂéii RZTE A sksto] 247, 6417, 24417,
48A17F Fof] CD999] s ZHAsviY A A
65.5%2] Walgo] 6A7F Lol 90.6%E FH X B
slal 24X 7714 865% AEE FAslthb 4847 ¥

203% %2 73| FrastelchFig. 5). o] & 2447}, 48417
o 2435 PI-Z% ¥ (histogram)9} W] 23] 2w A3 &

24| 7Foll £ 96.6% 7} Gl17]ol| <&sla B3} 34%7} S/G2/M
7191 Wk el 48|17 Foll= 80%7} G171, 20% S/G2/M7]
Z Gl7]oA S, G2, M7| & A|EF7]7} ZA13d= 4 CD99
o wlo] FAsl Zashe Ae & 4 AATHFig. 6.
(3) Rapamycing 0|8t G1/S7| HO0|H F1}: Ra-
pamycin® 2 G1/S7] Ao]& JAAAE u] CD92| His}
£ A 24374 b dEZ oA &43 A
£ E Vel E IL-2 receptord] WHal-go] 13.8%% A A
9] 153%¢°l wv]&l W37} 93z CD99¥} propium iodide2)
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PI
0.0 1.9
’ 15.3% ’
A. PHA(-)
q_,,-g_;,.;u__r_}&?_w
¢ A\k 53.3 ) 44.8
T T T I T T
10° 10’ 10 10° 10 10° 10" 10°  10° 10
IL-2 receptor CD99
PI
55 1.4
l 76.0% l
B. PHA(+)
IL-2(+) T
9
i QM#\‘{\ : i
i z 18.8
e, 3
Fou o3 ‘
0 Ty T2 '3 4 0 IR T2 3 4
10 10 10 10 10 10 10 10 10 10
IL-2 receptor CD99

Fig. 4. Expression of interleukin-2(IL-2) receptor & CD99/propium iodide (PI) on the peripheral blood lymphocyte activated with
phytohemaglutinin (PHA) and IL-2. Expression of IL-2 receptor was markedly increased after activation. In 2-color FACS, PI
was increased, while CD99 expression was decreased after activation.

2-color A EE Aol = CDIYPIS] U}l okatoll ZFo]7} 9l
o} 22} PHAR #4348t 79 rapamycin A2 & &
IL-2 receptor®] ¥l 85.7% % A A2 76.0%} < W
3F glo] A& FA A=A, 2-color Al EEA ol 4]
S/IG2/M7] 22| Aol 10.9%F rapamycing X gls}7] A
16.9%0l] nv]slo] 7+4sl9l o} Ak G1/S Aol A g v}
£ 7] olH ek el CD99S] Wl 84%E &
AsA ZhaskSdch(Fig. 7).

@) L= Bz Cpy9 L RF0H ME 22 AF:
Magnetic beadE o] &3}o] CD99 #+& §-Fof wla} H=Z L
£ 2l G1/S Holo] 5242 <A Rbe} CDK-2
9] ZA)E Western bloto. & #Helst A3y} CD99 HIlo| I
A ¢k [ EZFol| A= Rbe} CDK-27} As] JE= A ¢h
HhH CD997F sl g ZFellA]= Rb7} 4%, CDK-2&
cheko 2 WA 9THFg. 9)

dgeg %A AEd BYen YZTE YARA
F CD99 R §el whel BRI SGUMIol Bofel
+ cyclin B®} CD998] ZEA)-F+5E5 thA] Western bloto. &
sholsl W A3} YT F CDY9 Wlo] gl AellA]
+ cyclin B7} &8l CD99+= Q1% #] ¢ol S/G2/M 7]
2 Wol& 245 YETol e DN ko] glolA

A AT o Jlon FA3} gl ZFF CDY9 Wilo] =
© WEZFE cyclin B7F EA8HA] 9Fo} G17]9] 243} =
E7% D99 WHe] WA AS & & giek BAEA
e FZTE di7l GO/Glell Qlex® CDI9= Y Hd
WA cyclin B ZA08}A] ¢, o] & CD997} Hhl 5]z
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Fig. 5. Chronologic changes of CD99 expression after activation of peripheral lymphocyte

highest level at 6hr and rapidly reduced after 24 hr.
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Fig. 6. Chronologic changes of propium iodide (PI) histogram in activated peripheral lymphocyte. Proportion of S/G2/M phase increased

from 3.4% (24 hr) to 20% (48 hr).
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Fig. 7. Expression of IL-2 receptor and CD99/PI on the peripheral blood lymphocyte treated with rapamycin to block G1/S transition.
Expression of IL-2 receptor was increased after activation even with rapamycin. In 2-color FACS, CD99 expression markedly
decreased, while PI slightly increased due to incomplete G1/S blocking.
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Fig. 8. Western blotting of peripheral blood lymphocyte separated
by CD99 expression to detect retinoblastoma gene (Rb)
and CDK-2. Rb and CDK-2 could be identified in CD99 +
lymphocyte only.
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Fig. 9. Western blotting of activated peripheral blood lymphocyte
(A.PBL) separated by CD99 expression to detect cyclin B
and CD99 protein. In activated lymphocyte, cyclin B was
identified in CD99 — lymphocyte only.
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