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Several Indirect Methods for Analysis of CD4 Self-associa-
tion and its Function in Stable CD4-MHC-II Binding
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Abstract To examine the self-association of CD4 molecules and preliminary studies on its biological function by several indirect
methods. A series of CD4 chimeras were generated including truncated CD4 lacking the short cytoplasmic tail, deleted mutants-
D1/D2 devoid of D3 and D4 and D3/D4 devoid of D1 and D2 by PCR techniques, as well as another three CD4 chimeric genes
by fused human Fas cytoplasmic death domain to the downsiream of the above chimeras respectively. All these molecules were
subcloned into pEGFP-N1, forming the corresponding expression vectors. After introducing into HEK293 cells, gene-modified
cell morphological changes and target protein subcellular localization were observed and analyzed by a confocal microscopy.
Moreover, slable 293/CD4 clones were obtained by transfecting the truncated CD4 recombinant plasmid into the HEK293 cell line
and selected by G418, The fluocrescene intensity and rosette formation of different clones was each analyzed by a confocal micros-
copy and cell adhesive assays. It’s seen that CD4-Fas fusion gene could induce approximately 80% cell apoptosis of transfected
HEK293 cells, compared to FKBP12-Fas is about 30% and CD4 gene only is 7% . Furthermore, both D1/D2-Fas and D3/D4-
Fas chimeras could trigger nearly all transfected HEK293 cells to death. Cell adhesion assays showed that neither the DI/D2 nor
D3/D4 chimeras when expression in HEK293 cells binds to MHC class I * Raji B cells. Interestedly, there were twn type stable
clones among 293/CD4. Fluorescence intensity analysis displayed that one’ mean fluorescence intensity value is about twice of
the other while cell-cell binding examination showed that the former is capable of forming rosette with Raji cells but the latter. All
these results suggest that CD4 malecules most likely could exist as a dimer ur even an oligumer on tnsfected HEK293 cell sur-

face, which constitute a functional form for stable binding to MHC class I molecules.
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CHFR-BRHEERBEQ, RETHER
AR THEMARET. (D44 F5 MHC-TT 2
N TFZEBHE/EAE CD4 + THRAKBIEP
kX, HF MHEC-T X3 FFES58HEER
REUR—RIABRREHERNESE. CALT
WX AEE 47 [ FEHHK-D1,D2,D3 X D4,
FEXHHAXEHAE N EES Y5 C4 4 FH
MHC- [ 2641 & HIV G5 5 gpl20 M55 57,
mi D4 A5 CD4 HTFHEBR Bk, HAWRE
FAAF ZRASERLELN CD4 T A RES R
EHES MHC- I R F&E&. HEGA T A TE
AR R R R, KRR EERE
{77 5 X H AT R I, R e AR S B Y H A R R Gl
NAHEEREEE CD4 R _BENFE,IFX
AL CD4 TN BRI S EE ST T
HA 4235 1,551 CD4 - F LA R CD4 iR A&
TRE Fas REX KRR BAMEF S RERRH
T, TS 387 CD4 S FRGHER £ 8 S8k
RuL AR GRE R F R, R T EHHLE
HHEESXH A BN B FRAIE
H B CD4 4 F5 4 HEK293 40 B 17 07 %t A B AE
bR R TR S EsR B B E CD4 o F —ER &
FFEMATAESE ;3. 9487 CD4 T FLLR CDa Bk 3R
A SR8 HREK293 #4015 MHC- [ 25 4) 7+ FH
14 S Raji 2 5] B9 A5 [7) 6 FESECRE , 90 25 AiIR = B Ak
s ER CDe T A M EE IR
1 #Efor &k
1.1 ##

DH5« & . pEGFP-N1 % {& M HpB-ALL. Raji.
HEK293 0937 A i £ E {F1F . pC4FVIE ki
IR . PE-CD4 Ab(leu-32)W) H £ E BD 2%
Al. PCR ¥ TaKaRa 4% o] 69 55 fR H 87 & Promega 23
A Taqg B 513a A RIWIF W Bild T dss
B K& BUE R KIT . LipofectinAMINE 4 B Invitro-
gen 7y w) . BT FAY PR 1 88 \TRIZOL MCV ¥ J By
Wi E Biolab 2\ 7], 7 HE5IH B GIBCOL 24 7] .

1.2 RixHEpHEE

1.2.1 CD4-Fas BE S HBE R IERAMNHE. FIA
RT-PCR # i 2 9 M. HpB-ALL X U937 40 s &b $9 B
CD4 H 4R &R BRI [ (= 1.4kb) 1 Fas IR X &
B 175-304aa( ~387bp) , il 7 % 2 1E# /5 17 564% CD4
EHEAREEAE pCAFVIE HiEP )5 EHEET spe |
M Xba | BGEIAETE , SRIGHE Fas RE R B R M
HATRH Spe I D70, BRRL & T CD4 7> T RYES R

sTFESREREXER, 53R ABY K& PCR
FHRETHARN M EHNE. 85425 Ca B
P K CD4-Fas Bt -5 5 0 M FY B2 19 T 20 RO R S R T AR
75 e ZIA K pEGFP-N1
1.2.2 CD4 BERRERB G Fas HE RERIE M1
@#.45% 8 &5/4,P1.P2.P3 P4 .P5.P6.P7 & P8, LU
4R Sk pEGFP-N1/CD4-Fas 9 4% , #| & £ PCR
BRI 354 AT 1% CD4 B SRR 6L 9 D3D4 GRfg R
LK DID? BRI B &4 Fas EE MBS EHE., Hp
PL.P2§ 38 CD4 4FH DID2 HF(BEFE SR
T),P3.Pa F 1 CD4 43 TRIEE B X A Fas MI3E XY
RS HEE PS5 P6 T 1 CD4 S+ F RIS AKF P, M
P7 K P8 4758 CD4 43 F 49 D3D4 LI R ESBE X #5735 Fas
HFERM@AEE. 5504 PL.P2,.P3.P4 J& P5.
P6.P7.P8 WE S PCR 74 DID2-Fas B & 5 H
D3D4-Fas Bl & # A i A B pEGFP-N1 1. #] A
BamH]1 & EcoR | B FE ARG HEL HH pECFP-N1/
D1D2-Fas B pEGFP-N1/D3D4-Fas.,
1.3 HEK293/CD4 ¥ 7 41 F 5¢ BE ) 0% it

) N5 J {& 5% e 7 3k pEGFP-N1/CD4 5 4L i
HEK293 4 ( FH 1 52 k2 5 4 HEK293/CD4 ), [s) i %
% pECFP-N1 Jioki ) = & M (BHHE s BE FR A
HEK293/pEGFP-N1} . ¥ %752 % W LipofectinAMINE
A5 . #5HL 24 ~ 48h |5 ,400ug/mL G418 % 10 ~
15d , PRALHH B se RE AR EE 1T 3
1.4 CD4 5 FHIMMME SRR RIERED

¥FF HEK293/CD4 0 7% B T /NI A, 55 5 24h
EEEEFE,PBS +0.5% FCS + 0.1% NaN, 341 H 3
YK, 1M PE-CD4 Ab(20u1/1 x (0° 44 M) B fE#riC. 4C
5 & 15 ~ 30min, FEE M (6] 0T & % 3 e BOEH
ReEDHETME.
1.5 HMFMELE

80 HEK203/CD4 3558 40 7 B T 35mm B 3%
A 24h EFEREIFE 1 x 107 ~ 2 x 107 cell/mL
1640 B35 5 Raji 0. 37CHEH 1h, 1640 BEFRE T
AEEI-SKE, B BMSE TRERRLETNE
B A2 F kRS IR
1.6 CD4-Fas RAEFEBES HEK293 @AM AT
B

F F RS R {= 5k 4 7 2 43 514 pECFP-N1/CD4
pEGFP-N1/CD4-Fas A pEGFP-N1/FKBP12-Fas 2 4 I
fi FE L HEK293 4,24 ~ 36h |5 T8t BT
MEMME A, UAABNEREISEHMME N ET
A EERERTE. TEAR A WA=
2 [ {2 0 T B BB SR B S L R (R (|
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Mg AU + EHRTEENRETCHMMEE) .
1.7 CD4 RERLEERBE Fas & FiF S HEK293
4 R pY A TR

A FHAg o 1A %% 3 7 85 43 51 % pEGFP-N1/D1D2-
Fas & pEGFP-N1/D3D4-Fas T 4 i $L 5% 4 # HEK293
M, 24 ~ 36h J5 THREE B T MEHARIEE.
1.8 CDAREERTEEAABBEH S

LEH R 1.5
1.9 A/ HEK293/C4 BEREHN K AEERR
Bt 53 47

HF #O6 3 R A B S A 1 sE HEK293/CD4
P ERUE TR A5 30 NI, GO K 0R B S (E JE T
BV ¥HP N E ., REDFIHH TS Raji
MBI ITHEE B 37°C1h JT, 1640 B35 5 75 40 0 vk
3~5 0B E BT WA B BT A .

2 # R

21 BEARERHMEBUIELEE

S50 LL BamH 1 L EcoR 1 XY 8 21 # (& pEGFP-
N1/CD4 ., pEGFP-N1/CD4-Fas . pEGFP-N1/D1D2-Fas J
pEGFP-N1/D3D4-Fas, K X Y] T #7 1.4kb. 1.8kb.
1.1kb K 1.1kb K/NEY R B (B 1)

B o U

Fig.1 Restrictive enzyme digestion analyses

of recombinant plasmid
1:DL2000 marker; 2,3: pEGFP-N1/CD4 cut with BamHI and EcoRI; 4,
5: pEGFP-N1/CD4-Fas cut with BamHI and EcoRI;6: pEGFP-N1/D1D2-
Fas cut with BamHI and EcoRI; 7,8: pEGFP-N1/D3D4-Fas cut with
BamHI and EcoRI.

2.2 Cd SFRIBERERA
BOL I R A BB T A & 3 pEGFP-N1/CD4 #%
L) HEK293 4 il &R o e 2 M B A% 41 A L H 22

Jifd B85 43 A, HEK293/CD4 4 ifd 37 — 4 B PE-CD4 #i {4k
(Leu-3a)bric)s , MR R i 2 Bl — B4 750, X
BafaitSHe aRHMNREARAESE R E
HEIOE(E2).

B2 CD4 5r 7 # BRE &k  W
Fig.2 Detection of CD4 expression on cell
membrane surface by PE-CD4 Ab
A: HEK293/pEGFP-N1 cell stained by PE-CD4 Ab; B: HEK293/CD4
cell stained by PE-CD4 Ab.

2.3 HEK293/CD4 #iff1 5 Raji 4058 4 509 40 A 3¢ Bf

5] & B 608 T ol A B : HEK293/CD4 4 155 Raji
1] ifd FE R S 7Y ) B BR FE FF, B HEK293/CD4 41 i il
KEFMA 3 ~5 LI E Raji 4000, i =5 £ xf B8
HEK293/pEGFP-N1 4l il 5 Raji 4 i = (8] JC B3 1 30
W T B (B 3)

3 &

El 3 HEK293/CD4 #iffl 5 Raji 20 M 2 8] #4240 i 26 bt
Fig.3 Rosset formation between cells HEK293/CD4 and Raji
A: cell HEK293/pEGFP-NI and Raji; B: cell HEK293/CD4 and Raji.

2.4 CD4-Fas MEEEFF HEK293 Al A T
Rl

P B T Al & B, CD4-Fas Bl & 2 A Al i
T4 80% e S EE MMM FE T, T FKBP12-Fas {LBE 1%
FH30%HFREMMAMILT,CD4 HRHEAEFFY
Th% R AT (F 4), LRGFRERTK
fi1,CD4 4> F B 88 A 7I 58 75 40 M B =% I B R IR 8 —
B, i35 HEE 51 Fas WWE, #iE Fas 19
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(5B % B S 308 UL i) HEK293 40 UM JE 1=,

Bl 4 CD4-Fas B & 2% 5 19 HEK293 40 fg 4 T
Fig.4 Detection of apoptosis percent of HEK293

cells induced by CD4-Fas fusion gene

A: HEK293 transiently transfected by pEGFP-N1/FKBP12-Fas; B:

HEK293 transiently transfected by pEGFP-N1/CD4-Fas; C: HEK293

transiently transfected by pEGFP-N1/CD4.

2.5 C4 BRERTEEKBME Fas EEH S HEK293
MR A TR

PN s T Al F F: A8 2 DID2-Fas i
D3D4-Fas MG HHBWESBIL T £ L4
MFET- (B 5). XA ERATRR: CD4 73 T/
Hnl gL B B IE X fF 7R, 3 B HIE AL
“ RN E BN ST HEFTE T D4 & D1, CD4
Piik Leu-3a( HiJ5 # A1 4F X5 D1 ) B % BH bt BU 3 £ 2F
B B, T OKT4 (47T JB & i & % D3) A fiE BH Wt
HEK293/CD4 41 Ml 5 Raji 4il il 2 8] B 38 76 3F /9 12 Al
) i — A ] AT HRAE T X — 8.
2.6 HEK293/D1D2 % HEK293/D3D4 4 f 5 Raji
oA A 2 18] ) 3 B

58 B e T Al & Fl . 5 HEK293/CD4 4 il A

A

B

B5 CD4BRREERMA Fas RHFEFH
HEK293 4 fifd i 1=
Fig.5 Detection of apoptosis percent of HEK293 cells
induced by D1D2-Fas and D3D4-Fas fusion gene
HEK293 transiently transfected by pEGFP-N1/D1D2-Fas;
HEK293 transiently transfected by pEGFP-N1/D3D4-Fas.

A: B:

[, HEK293/D1D2 % HEK293/D3D4 41 i ¥ A G 5
Raji ZH B TE B BEAE 3R (B 6) . LB 45 R 7R, CD4
STEARTEE@SH D5 MHC-T 4 746 .H
XS R EKE T CcD4 4y Fill it H D4 JE A
[RlE — B 4k, gt Rid,CD4 4 F 5 MHC- 1 60 F
ZEMBELS, DI f D4 BR— A0,
2.7 HEK293/CD4 1.2 SHEREHRALEERR
B LB

Wk 1.2 SRR 30 AR, THIROF 96
AR, SRBENEICBREAN 2 S HER 2 F
(1 SR EYIENEEM~47.81, 2 5 ETY
WA ~21.85), BEAHAREMER LN,
EHERES S Raji 41 TE BLBCRIESS T 2 5w k&
HAGE(E 7). XAELRHE 5 EEATEE: CD4
4y F-7E 20 B R 2 T AS T LA SR A T AR A, if AT RE LA
R - REMEREE, HE - BAEAH CD4 7
FAREBEENS MHC-I X0 F4 4.

3 i #®
CD4rFR—-EHHEBEBRHERD, R TR
BOSEE THRE MR ER. fFAXZERS T, Bl

5 MHC-TT 84 TEZ ARG EEER T THMK
SHEREHMEZEINEML, X —F7E THKE

C

=3

= 0
B 6 HEK293/D1D2 & HEK293/D3D4 4 5

Raji £ ffd =2 18] () % B

Fig.6 Cell adhesion between HEK293/D1D2 or HEK293/D3D4 with Raji
A: cell HEK293/CD4 with Raji; B: cell HEK293/D1D2 with Raji; C: cell HEK293/D3D4 with Raji.

O PERZERMEDHARAATIKSHEEL http://journals. im. ac. cn



H BECHA AR -_RAKERCHEARRAREA SN AL IR WTE 947 243

A

+ i

(== : {
B 7 HEK293/CD4 1.2 SRAE IS Raji K2 A M
Fig.7 Cell adhesion between HEK293/CD4 number
1 and 2 clone with Raji
A: cell HEK293/CD4 number 1 clone with Raji; B: cell HEK293/CD4
number 2 clone with Raji.

B RPIEEXE, MENTARSSBHEEER
R R —RIE G Rt ime e, NdH
E¥E.CDA 3 FHRIXEEEH 4 1 g SR
(D1,D2,D3,D4), IEFX—-EMAE BT ERTT S
FHRECH PFERRY DI ENREHWBTES
5CD4 4 FM MHC-T %4 F & HIVEBERHE A
20 &, ME BN D3 & D4 5NN %
G FH_RUERERAL" S, BhaEpRE
IWHCD4 3T A EMEASFH_RARENE
B, —RAK Cba 5t F#— @D DI £HEKY
CDR3 R C-CHRERL" . FEEH, TR —5A
H.CD4 —RARERAGEIEN C4 4 F5
MHC-I XA FZRMEEAKNERNIEE C4 5
MHC-T K4 7S, —RERERAERY
(M THEBT TCR SEHREAE S FZHERIMEERM

REC, TR B T 40 ML ROA A 9 SURIE R R,

{ER2,8F CD4 & TR FIR - R EMAH
R, B R R M P8 A B b 7 B3t Kt i 4k
W, AERAS B =AML LR, ABEEFET
A Fo_RBUERMEE, FHEAFHEDE¥
e, EHR S MHC-TT X4 F2Z B B4 45 15 At
TTTHHSH. Bk, RITH CD4 4 F 5 RT-HX
EM Fas M3 X BEA, 5% e it HEK293 S &
B:CD4-Fas M-S R GE T 0% S Y 41 BR &Y 3E
oo 7 HEBR Fas 28 B 5 69 40 B 3 11 LA RS
PRI EE, B ATF BT FE 7 4% B FKBP12-Fas f
BHHEMCH EEHMNB(AIEREFH 095 HE
REMEAHET, MEENETH 7% 5 40405
BT ). TRERPFENERAR,CD4 5 THHE
RETHREREEERNE B4, AiH S5 H M
B Fas BUR B0 Fas WA TSR EH TS B
I HEK293 40 ML A9 %€ 1=, H WK, M4 M %
HEK293/CD4 %3 5€ 40 i 5¢ B (4 i 72 & B, HEK293/
CD4 MMFFEP K NMMBTRE, | 5 RRMIEBRE
HR2EBMAMFZ G ATHRERNITRER 1 BERE

RE# 5 Raji MM R BRIEIR, W 2 B RN EE,
EPTEEH-FEmMBITRA:CD4  FREAMBEER
AR TE AR 7, 38 o] BE DL R R — Bk 7B
AFEFAE-_RAEERW C4 HFARBEEN
5 MHC-T %4 F4 6. BIBEFREBOWTR, KA
A CD4 4 FREARIE —BALM 6 SEET D4,
AHERR D1 B —RALM R BEYE, A h DI M D4 75
ERLILSHE C-C'H, X C-C'HE CD4 4+ FF
RAR_RUEMSEHER., ATREX—&, RN
S RIMEET CD4 4+ F DID2 SFE T L & D3D4 ik BG
R -5 Fas B A F AN, 3 HEK293 4G &
B, AE R DID2-Fas if 2 D3D4-Fas @& 2 H B fig
FESRU PR R REMAROE T, EEH
FTHREAR:CD4 4T DID2 SREETEEH LI K D3D4 &
Ba U B R FE Y 9 HEK293 41 F8E 5 Raji 40 MJE
MR, LB 2R, CDs H TH B K REKGHE
DID2 SRPE R LA K D3D4 BREGEBY A A 6B 5 MHC-T1 26
NTEG. TR —FMBEAIRIE,1:.CD4 FFH
WREesE S H D4 & DI FBAL B 4k;2.c4 TR
REBEFEIHE DI 5 MHC-T KA FE& &, HiX
BHEERKE T CD4 o+ Fillat 2 D4 B A 8 —
ik, WaREH,CD4 4+ F5 MHC-TT X4 F 2 A H
BESS, LD A D4R,
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