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H E: FIiTKRASTFSE5MBLE T, T2 BIEE LM RERZHTENN. O &
HME LA EBES TR THH; @ ABCHBH LyoA Xik; O ABATH THERRKN
Ly49CmRNA 8 JEA15 F23; @ *H-TdR B A K& 5 F1 Xk MLR & Bo (H-2") /MRAL S
LT THEEME; © Ly4oC BEWTE A4k [1 5 T 41 faxt ELO611 4R A9 R 518 k. &
2. @ 7 mll4, ConA Fl Ionomycin FFE T i sh 5% 4 X 01 7] 6 %6 B 400 mIL-4 &) 5 3
TR & T 20 pg/mL 32 B F 833.33£28.73 pg/mL (P < 0.01); @ {R#FbAY T 2 T M B 40 i
Lyd9CmRNA Z5MEHERA (25.626.2)% (BB THRMERESH <3%). Lyd9A MEREN
(22.5£4.9)% (BATHROBERESI <5%). FCM B RBER. LydoC 7 [ 8 THME
KPR (20.8+4.3)%, HAP CDf WIELMHEMEEN (10.2£0.9)%. CDy HHAHREK
RH (17.8£1.3)%. I Ly49C LIk (5E6) T LLfH CSTBL/6H2-BALB/ 2 2 [a] #4 []
MLR FA30 /A MLR BYE RIS E B4R (21.5+3.4)%H (13.8+1.6)%. SE6 Hii&ffl C5TBL/6
BRI % T4t EI9611 BARAI A BIEMRE (47.2285)%. ZIA4EFHABHLIR TH
ARG B RAK Lyd9A, Lyd9C RIKMB, RFXAES MHCL 2 T4E, B TH THK
MEER S B

KR THM,; FOELRMEHERE; DR

HESES: 0813.5 LHEAIRIRME: A

A5 40 M I 1 324K (killer cell inhibitory receptors, KiRs) BILEXAMA—Fh 8L
KTE NK FER4 T ERMHEESEEH T, R KRE CRERREM [ KB
HHE, TR L4 Fik. BRSO RANBIHEEBRINNE, 1y o TERESA
[Flf MHC I 4> FECRG SR MHERS, MERGAREREL, HE T. NK 4111
BEYE, TEORAGEAKRETFSW, T TR AFERD. B, ROVEWN XS TE
REWMZ AR AT FETEEENRXL.

BESR T4HARIF) NK 40 —HA KIR Fik, B4, 2 L4 515/ The, T2 MR
5 Lyd9A 1 Ly49C & FHERANTR? HAEMMRAGRA AL TR IISEERR? A7
BIR F ABC ¥ AR FARITA Ly49CcDNA ZE 1% H B IR 4T R AL 2 S A 4 6% (ISHH, I situ
hybridization hitochemistry ) B /7%, il Ly49A $1JR \Ly49C mRNA FE/NRIE® T 4008 A H L
#) Th2.Tc2 40 JEF0 NK 4 A 23K, it KIR 2 F 25 T R E 40 M 5 4 30 il A0 S T 32 1 7]

* BE4WME: BERAARRFELHEHME (39870330)
KB 2000-09-18; 1EBMEN: BET (1964~), B, BLE; #ARNAL: REEELT
YRR AE T i 5%
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REAL ] . Ayt — 20 4k g BT RO 4546 T Y T 40 MG B 57 BB 480 40 000 T 32 42 (L BB S R 4K 3%
1A

1.1 & %

Eil% CSTBL/6MPH. (M T ILER KSR E), HiEK CB6F1, CSTBL/GH
x BALB/c™* (MTH—ERKEFEHY LR E), MROAMBHI (EL9611+,
B BE 22 R B M IR 2 BT 5 BT R4t ) .
1.2 fASHEMR
1.2.1 &% mIL4 (PharMingen 22 A} &), Ionomycin. ConA. rhiL-2 (33 Sigma 2\ &=
ft), Dig-Labeling Kit (Boehringer-Mannheim Production), /N Bl Ly49C 4% 5 ¥4 2| %) 3°-GTAG-
TAGGGAATATTACAGTC cDNA BB H 4] (d 4L DNA A REAR), p=4%%
HHEE, Ly49A BT Al (BALB/c $U CS7BL/6, % [E Yokoyama B IZH ), ¥4I B G
(A2, AMEEYRIT EEM L M%), ABCKit (Vector 2 A= H # & A Y B 3T i oK
BEMLRA), FEHM g6 ZH (Sigma 27 8H), Anti-Ly49C (5E6) McAb. R-PE anti-
Ly49C McAb, FITC anti-CD; (L3T4). FITC anti-CDg (LA 35 PharMingen 23 8 7= & ). *H-
MR BEAZE (1 mCi/mL, PEEFEFITRE, 5.
1.2.2 AAem# BREHE (HE™), 200 HEBREBRA TR,
1.3 HpEE
1.3.1 EF THEmE HREREEHEF AR S/RME THIE.
1.3.2 Yl THEmE (1) REARCHEN THERME; WEMMRKE R 1.0
x 10°/mL; BIA mIL-4 (1 000 w/mL). ionomycin (5 pg/mL). ConA (10 pg/mL) G4+ 6
NI, FE37 C. 9=5%C0, XM T1E3; 96 h G40 . BY Th2 1 Tc2 4 L .
1.3.3 NKI.I* @it # & BB CSTBL6 R 1 R, MG &MAM, wikm A o=
0.083% M AAL LB RIS MM MAR)S, F RPMI-1640 Bk 3 ¥k, WERMMUEE N 1.5 x 105/
mlL. E—KEBEREFMP 37 T 0=5% CO, AEHIER U WG (& 0= 10%/ME1MTH
Y RPMI-1640), WAERIF4IM, M0 hiL-2 (1 000 u/ml) /E4EEE3E3% 3 d; R RAM, F
FMEEESAM, A0 hIL-2 (1000 w/ml) 4kEE355% 5 d; WOIREMMBD Y9 NK1. 1Y 4000 . 35 B4l
15 NK1. 1 40 Ma20 B AT 3k 95% bl £
1.4 MERRFRRMHE

B ERFE (THAE. T2, T2 FMINK M) ST p=4% L BREFEE 4 h 5,
SBELORAVAR, TN 0=0.001%L BB EMH 4 h.

2 LIRITHE

2.1 ABC M Ly49A ikl :

0.01 mol/L PBS (pH 7.2) ¥t 3 x 10 min, WA Al ( HIEKBEEE ((V: V) K 1:5
000) EIB&PT 4 C. 48 h; 0.01 mol/L PBS ¥k 3 x 10 min, Il Bio-IgG (3 B M
BE ((V:V)#1:200) BBAP TR 3h, 0.01 mol/L PBS ¥ 3 x 10 min, #&/M ABC
245 (1:100, V: V) BREPTEBRKII2h, GDN ¥ (F&EHEILEE-DAB-T B G EL)
B&, FR30mn. T, BK. ZH, DPXHAFEMETUE, 20 E6E A,
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T 200 MR PR E 4. FNABRMERRBRAT AL ULE, Bz As R
RGBT HPFEL T,
2.2 Ly49C 4F mRNA RiEH R 5 Flo

(1) AT, FAp=4%ZRPBEEHBRBA 2h; p=0.01%2% RSB K4
2 1 h; 0.01 mol/L PBS ¥ 4 1K, K 5 min, PTW (& p=0.3% TritonX-100 #J 0.01 mol/
L PBS) ¥E4 ¥, BIK 15 min, MARGTHRE KRB (W& p = 50% Formamide. 5 x SSC.
100 pg/ul Porula-Yeast RNA. 100 pg/ul. wheat germ tRNA. 50 pg/pL Heparin, p = 0.1%
Tween-20) %3 1.5 h (39 CKE);

(2) 2R RSEAE . O MM A BE B0 20 pL R4 230 (SR IRE 1 pg/ml), B
41 CKEBFHFPIE 16 h; @ PBT. SMTFWE4R, BK 5min, ARAREE, 2REAR
HRAHEAM, SR 200 MM FHTESR,; O X RNA B {L 3 B Ly49CcDNA EH R
S EA=Poy::

(3) PBT, SMT & 4, BK 5mn, MhH. §k.
2.3 Th2, Tc2 AKX Ly49C BY FCM 34

(1) F10.01 mol/L PBS (& Ca**. Mg*) ¥E¥ 2K

(2) ITEEFL T & T4 (FEMABELE 90% A £), FH 0.01 mol/L PBS A% 40 fig ¥k
R 1 x 10°%/mL

(3) 4§ FCM AE OE R MA 1 mL 41 JER

(4) ¥ ERAMA®E G (1000 /min). B LE, AFMEHRITTRE. &%, 24
FNA PE-antiLy49C (1 pg/10° 4HfE) 1 FITC-CD, (5 pg/10° 40 M) = CDg (5 pg/10° 4HH4E),
25 C. KM T H £ 30 min

(5) i PBS Z E & F4 1 000 pL.

(6) EHLEM .
24 Lyf9CHFERBUANE THERMMMILAX FR
2.4.1 *H-TAR HXANERZ £ E MIR 7 B6 (H-2b) DAL BFLNE THE@mBHBA X
B BALB/c BUASZEME, BIRL4UAE, ARMMIKE R 1 x 10°%/mL. HARKE 25 pg/mL il
A MitC, 37 C, ¢=5% CO,, 30 min. ¥ FRMMUER 3 K, BRERRH MiC, 1EXHIH
M. EEHI& CS7BL/6 RAG4NMR, MR dif, WRERAMEEN 1 x 105/mL, 7E 96 fL
RBAR A, Sl 100 L C57BL/6 RAR4NAE, BIS M4 . 78 _EA&FL S A B84 i
100 L. BR3P ES. R RAMTNARE., MEARAL, YHAEME. HE3II R
fl. 37 C, ¢=5% CO,, ¥ 5d. MA H-TdR (1 pCi/cell), 16 h 5, WHEANFLITH AN
Mo, IOARMERS . W4 min BRobl.
2.4.2 SH-TAR #HANE®Z & MLR % B6 (H-2b) D RAFA T B THE Mg HE &
IR TR, AR MRATAE, BIRZ MiC 4b3
2.5 Ly49C FEEF/EMATL T & T 4R EL9611 LRI F {55
2.5.1 FRAIe BRI T A T e st ELI611 4850649 o4 51

(1) THER EL9611 LI B MR ORE T X% M BALB/cH-2d i), BIFa4ifa,
RAMMIREE N 1 x 108/mL. BWARWE 25 pg/mL A MiC, 7E37 C, ¢=5% CO, FZHTL
B 30 min. K ERAMTBER 3R, BEERARM MaC, 1ENEMM. AR RENEEALT
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BTHMIKER 1x10°%/mL, FEHEFBEPL -2 (1000 wml) 4k 36 hja, 7E 96 FLR L
Wrh, G100 (LIERSHRRLTE THK, BBUNHM. 7 FR4&TU P AR %
M 100 pL. MR IANES. FTREMBNHKE ., BHKRL, HAKENE, BRARXK
BBEE (1:10 20:1. 40:1, 60:1) AYRBE A, FHAWR I NTEIL. Lydo B BTAH M LydoC
RIAIREE R 10° 418 1pg. 37 C, ¢=5% CO,, HEFES d.

(2) MIT WZMMBESE (%) HER.

; (KHft A {H - BT A H)
%H@ﬁ?ﬁﬁ(%) = wémﬂﬁ A{E x 100%

3 45 R

3.1 Ly49A BIRIE

ZAMNE (R ARLERBERARE AL TLE) ShElt; BEREHAREL 0%
~5%ZIE; W THIM 4% ~9% ; NKI.1* SIMAE BRER 45% ~62%.
3.2 Ly49CmRNA §) %%

RNA B8 H L 3T BB Lyd9C R HF BRI BB AR, BEMWEHMBERE 1% ~3%; &
& THHEFRIE 3% ~8%; NKI.1"HMKREMERL 55% ~64% .
3.3 Th2, Tc2 #AREZRIE Lyd9C B FCM 534 &5 R

FA PE-Ly49C Hi ik AR B & Th2. T2 Bl B R B M EMAL THE (&
CD;{ . CD¢ 4ifE) ik Ly49C HIEH TS, 4 31.2%. F FITC-CD4 5 FITC-CD8 #iik
I PE-Ly49C #L ik XUAR MM 45 5 . CD; Th2 40 M Lyd9C* E g 9.69%, CDy Tc2 4 M
Lyd9C* %N 19.13% . LydoC* MRSk THIMEE R Tc2 4H.
3.4 L1y49C BHETEET{C T2 T YHARIGIHRE S1HDIR S

FE MLR 9, #i Ly49C 3 7L REHi 4k (SE6) BT A CS7BL/6 BUAY I % T 41 M xRl F S 44
BALB/c L T 40 Mt 52 i P REH12% (P = 0.02) (% 1). 7E 8@ MIR R, SE6 A LAf#H
C57BL/6 A9 T B T 4%t A #h 744k BALB/c Bl THHHEA R R WA R 2 E21% (P = 0.00)
(%2).

%1 B6 A T@iL BALAB/c & T @ & MIR *H-TdR #-X &

5 4 cpm T #/min pfi
contol 66.68 +3.05
C57BL/6 2933.67 + 161.50
BALB/c 2939.00 + 174.22
C57BL/6: BALB/c 6634.33 £ 243.64" 0.00
C57BL/6; BALB/c (SE6") 7410.33 £ 358.06* * *0.00.%0.02

« 5 CSTBL/6 14k, # 5 SE6 BANTAY CSTBL/6: BALB/c 41 Hodk

3.5 ¥ Ly49C (5F6) AR SHMERGEE
MER/ENES, L2 EBAENRE LI M TARNAREERLER. K
Ly49C AT LA B R B AR ETEE.
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%2 B6 & T#fehs BALB/c & T 48/ % MLR *H-TdR A\ %

4 # cpm i ¥{/min"! P
contol 66.68 +3.05
C57BL/6 3204.00 + 103.13
BALB/c 1230.00 + 60.36
(57BL/6: BALB/c 4431.33+ 114.38" 0.00
C5S7BL/6; BALB/c (SE6*) 5352.67+131.60° % "0.00, *0.00
* 5 CS7BL/6 41 LL4e; # 5 SE6 BHUTHY CSTBL/6. BALB/c 41 Lhk

4 ¥ W

CDy Th2. CD§ T2 AMAE N BB ATIREM THEHMK, HELFT . HBNIEF
M2t B BRI PHPE %88 (positive selection) FIEHPEEEE (negative selection) /5 3K78 MHC
SFREEEES . TR AT SHEREMM (APC) REM MHC I EKHEIEZ &I 54
&4, T2 M5 MHC T R FERZ SIS S WRIAABISRIE (MREIR) ML
BEHMACI KB ERE Y. HREAHR, RHEENE LRRIVEMEZMET, Th, T2
HWEHES S5HENEHMETE, SREMEEX-. B, ¥ FENEHTRST
%, ZEMR IS RBHAEBR I W =L T RAREFERX. RATA T2, T2 MHEFRE
Ly49A. Ly49C 7+ FRBHALZ PHEN, THARFBEAKNESRATEEE 3 T KIR-MHC I 2 F
N SEERMHFEEER. KRS FEABERECIH TARBETI AE “THNE” AR
B EEAE AN

KRS TFEERGHERLGER. FABMRAE. E¥HAT, KRWELETER
NK @M AE B S EHAMEENS . RIOTWERER, The, T2 41 M 7] [ B 3= % H #
KIR +F (Ly49A. Lyd9C), M H, RHIL/G Lyd9A. 1y49C RBEHHE . HIKAHEE,
AlEES T 4HMETE 1L ConA & Tonomycin Xt T 41 A EIE A X

Xt KIR 43 F7# T2, Th2 S RBWTR, AR THARARE T “RE” TR
RENE RN ZINH—A TR . RITER. © T2 M Th2 M MRBAL R T B4 &
MEMBIE (IL2. ConA %) WEHE, KR BREELR LR XMELHN — 1R HRA
W, XWHENTA THRAT LRI HMFEFEANNEZ —; © RAB/PRENE
S IL4FARAEELREWE, MERKCTE THRITUHSREMERERN. K
BEALHIR . Te2. Th2 4HMEZEH AR MHC [ HURK @id 4 5 RAM KR 4+ 7, HESBE
MRS S5 O T2, Th2 FMERTT LAEE 4 11 2840 M 7 #0 ] Tel. Thl 48 i 0 55
Rk, BE LAV KIR 7E Tel, Thl KRB AREMAM AR N, MAFIEE.

Defu i NK1.1+ T 147 57 HE B HB AN S RERAEEHN CVHD HEBE, ik
FHEFEFFERES NKI.1+ T MW 14, FETME Thl 494 EALFIB > IFN-y S BRH5
AFAXEI . KRATHL R LN, KIR 5 FEBR GVHD, # I 4E FI7R L 2 B
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Ly49A and Ly49C Expression and Their Functions
of Polarized Type Il T Cells in Mice

DUAN Lien-ning N , GUO Kun-yuan, PAN Xing-hua, DU Jiang, LI Shu-nong

Abstract. To explore the possible mechanism of killer cell inhibitory receptors (KIR) in immunosup-
pression and immunity tolerance of the polarized Th2 Tc2 cells. @ T cells of C57BL/6 mice were in-
duced to turn toward Th2, Tc2 cells (type II cells) by culture T cells with mIL-4, ionomycine and
ConA In vitro; @ T cells producing IL-4 were confimed by ELISA and FCM methods; ® Ly49A on
T cells were essayed by ABC method; @ Ly49CmRNA in type [ cells were detected by in situ hy-
bridization hitochemisty; & Prolierative activity of type Il cells in B6™?" mice was examined by mix
3H-TdR into DNA; ® Cytoxic activity of type I T cell ligated Ly49C were measured by detecting the
killingactivity on EL9611 cells. Stationary T lymphoxcytes can be induced to  turn toward class [I cy-
tokines producing cells after 4 days culturing with mlL-4 ConA and Jonomycin in vitro. The mIL-4 se-
creating level rises from 20 pg/mL to 833.33 +28.73 pg/mL. The rate of Ly49A mRNA and Ly49A
protein expressing cells in type I[ cells were (25.6£6.2)% and (22.5+4.9) % respectively (P <
3% and P < 5% respectively in stationion T cells) . The results of FCM inspecting show that the rate

* Department of Pathophysiology, Sun Yat-Sen Medical Science University, Guangzhou 510087, Chiua
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of Ly49C expressing cells in type II cells was (29.8 +4.3) %, among of which, the rates of CDg
and CD; cells were (10.2+0.9)% and (17.8 + 1.3) % respectively. The proliferative activity of T
cells ligated Ly49C in directional and bi-directional MLR between C57BL/6"? and C57BL/6"% were
elevated by (21.5+3.4)% and (13.8 + 1.6) % respectively after ligating Ly49A with. with mAb
SE6, Cytoxic activity of T cells in C57BL/6 mice was heightened by (47.2 + 8.5) % when Ly49C was
ligated by mAb 5E6. Conclusion; The Ly49A, Ly49C expressing increased in T cells while T cells
were induced into type Il cells by culture with IL-4 and T cell activating reagenis. Inhibitory signal
transfer pass ways of T cells have been established by KIR on T cells conjunct with MHC-I expressed
on target cells.

Keywords: T cell; killer cell inhibitory receptor; mice



