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Construction of recombinant vector MHC- I -fluorescin tetramer and its eukaryotic

expression
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Abstract; Objective To construct an eukaryotic expression vector that expresses MHC- | - fluorescin tet-

ramer and then induce the protein to express and be purified in order to detect antigenic specificity T cell more
conveniently. Methods The eukaryotic expression vector of a fusion protein was constructed by linking the tar-
get gene fragment with the sequence of the sKb-ZsGreen-6 His Tag by molecular cloning technique, and then
the recombinant was transfected into 293FT to express the protein. Ni-affinity chromatography was used to purify
the objective protein from the transfected cell lysis. Flow cytometry was used to detect the existence of B3Z cells
pretreated with the mixture of our obtained protein, B2 microglobulin and peptide OVA (4 pg:4 wg:2.77 pgin
100 wl PBS). Results An eukaryotic expression vector of MHC- [ - fluorescin tetramer was constructed suc-
cessfully, and the protein was expressed in 293FT cells and purified. The mixture treated B3Z cells showed
The MHC- [ - fluorescin

tetramer is produced and purified. The tetramer is recognized by B3Z cells after bounding to 32 microglobulin

88.3% green fluorescence in compared with those untreated cells. Conclusion

and peptide OVA, and it can be used as a convenient method for detecting antigenic specificity T cells.
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B2-T Bk 11T BD Pharmingen 23] ; 2R 1R v Be St PCR
SIH A T A B OVA RN A I 4 B B A R X I 5 184
BRI B I 52 B0 T NEB . TaKaRa Fermentas /4 )5 T, 76
fitg i T NEB A 7] ; Ex Tag BTUIR A& R W T TaKaRa 2\ 7] ; Qiagen
Ni-NTA Superflow ¥R T Qiagen 23] ; Cocktail 25 [ B il 577
J4 T Roche /A W] s BCA 25 11k B i 5 &0 T3 = KA 5 kL
AN S K e T IR R & T Omega 23 7] 5 1640 3% 77 5 |
DMED @piFIEE 35 JL 0 F Invitrogen 2 ] 5 /N4 1L 15 WA T AR AR
W L /A 7 2 00 T HiyClone 47, 2 mol/IL CaCl, 3¢
W ;pH 1E 7.0 19 2 x HeBS V57 ; pH {H 7. 3 1Y Special Water, pH
{67.2 17 0. 01 mol/L PBS ¥, pH {f 8.0 f1y NPI-10 28 nfrifk .
NPI-20 £ #hifg \NP1-250 2% itk .

BD FACS Aria Ji=C4014 ( BD /A ]) , Bio-Rad 550 fifF#R{%
(Bio-Rad A#])
1.2 3ok
1.2.1 PCRBIYMEREHRMEIT  &IHEE BamH | -
BsrG I -GGG-Age 1 -Sac 1 -6 x His Stop code-Nhe 1 Y5 R ¥
iz, 741 1.5'-GATCCGGACTGTACAGGCGGTGGACCGGTCGAG-
GAGCTCATCATCACCATCACCATAG-3", %1 2:5'-CTAGCTAT-
GGTGATGGTGATGATGAGCTCCTCGACCGGTCCACCGCCTGTA-
CAGTCCG-3", #1311 X & BsrG 1-4 x GGGS-Age TR H L,
JF41 3:5-GTACAGGCGGTGGATCTGGCGGAGGTTCTGGAGGTG-
GCTCCGGCGGTGGATCA-3", J# %1 4.5'-CCGGTGATCCACCGCC-
GGAGCCACCTCCAGAACCTCCGCCAGATCCACCGCCT-3' . K
PCR 51 i1 i 28, 2 31 35 AL S I 4% Bl &3 b, 123 T LU
pET16b-KbdsRed A # , soluble Kb & H i) 7 B¢ 1) PCR 5|4
(b FWesrBI A BamH T #1 BsrG 1 B0 5) , JF 51 5:5'-
GCGTGTACAGGATGGAGGAGGCTCCCATCTC-3', J§ %1 6. 5'-
TCAGGATCCATGGGAGGCCCACACTCGC-3',
1.2.2  H¥FEIRFIARM K E J Fermentas BamH 1 Fl
Nhe | 3] pUCIBFUGWlinker Ji5 [MIC#RAK , # SER A% H IR Fr
BUFH 1 ATH) 2 3R kR 5 iR E AR % B 5 4k DHS o 35 5%
TE B I il B 5T BE ( pUcl8skblinker ) , ¥ pUcl8sKblinker M1
pDsRed-cl1 DI NEB /A w] Age 1/Sac 1 B X U1, [F Y&
pUcl8sKblinker Zf&Fl1 pDsRed-cl J Bt 3% e fk (it B g% |
42 Fokr (pUC18DsRed) , L pET16b-KbdsRed AR JF51 5 .
F5 6 Sk I F Bl 4T PCR, ¥ PCR ;=4 (sKb) I
pUC18DsRed 43 3|k NEB BamH [ /BsrG 1 3], [l sKb J
Bt A pUCI8DsRed 44, % 42 | #6605 6  $8 T4 . ol 2 00 hr
(pUC18sKbDsRed) If-3% G IE32 /N w1 . #% pUCI8KbDsRed
JKLLL NEB Age T/BsrG T SRV JE WS 14 SETRAZ TR v
BUPH 3 54 4 RKFE AT A ik BE R R TOR
(pUC18sKbhDsRedGGGS ) , #f pUC18sKbDsRedGGGS A1 pZsGreen-
cl JFiRiLL NEB Age I /Sac T XU§Y], [ pUC18sKbGGGS # {4k
M ZsGreen Ji Bt, 3% #:. %% k. 0 ¥E. K 3R #O4R Ok
( pUC18sKbZsGreenGGGS ), ¥ pUCI8sKbZsGreenGGGS il
FUGW J5iki Lk TAKARA BamH 1 /EcoR 1 XU J5 R sKbZs-
GreenGGGS Jy BUF FUGW #ifA, %42 b ik (B9 b4 i
7 (FU18sKbZsGreenGGGS) ,BamH [ /EcoR 1 Fiti{] %5
1.2.3  sKbZsGreenGGGS B4 1 1Y BELA%Z 1k £ 10 em X
10 cm 4 15351 L rh BE AP 40 4 x 10°293FT 41, 15 37 1 1%
145 0} 9% i 3 60%~70% 51 1 095 wl Special Water IHIIA 20 pg

Ay FU18sKbZsGreenGGGS 155 wl 2 mol/L ) CaCl,, F-ZZ18 0
A1 250 pl 2 x HeBS FfRIZIE 2 min, /N0 JIA S FE L, 12
7% 10 h JEH, AREERE SR 48 h & LI  IARANAAE T - 70 °C,
1.2.4 M FE44k SDS-PAGE At jk i3k e 45 e B Il
B4 NPI-10 \NPI-20 \NPI-250 Z& i , Bt NPI-10, 45 2 5576 14
BEHI cocktail DL 9: 1IRAr o LATKIR T B4 M0 , 38 75 L1 I
DR 3, BB & L& SDS-PAGE sk , Ho A ¥ AL IR 17
BEAUZHTSEAL : B Ni-NTA Superflow 208} 1 ml AR 5508
JEAG 2.5 ml — R SFa% , BB 2, LA 10 f5HE (R FL A NPI-10
Ve, AN ZL 3 %45 DL NPL20 NPI-250 4% 10 44 {4
U UE , TR NPI-20 1 %5 5o W RN NPT-250 (3% i, P35 20
L 10 AR R NPL-10 F1 20% 2 BESE L, 31 L4 20% 2,82 1 ml
BEEF4 CHRIF. IR 10 em KiBENT4E, J6)5 LA 2% NaHCO,
A1 1 mmol/L EDTA-Na, 23k J5 F SGE KW 3 1% , Je B iE 4%
K LR AL, e T BT PBS SRR,
4 °C BHT2 h J5E#e PBS BTt . BB A4S EUE B TAR
S LL PEG-8000 [ke#R 4 CHe4E 20 min, KRk 4a )5 & A
WA 1.5 ml EP & U VRRE L SR 28 5 K BCA K
FER A &, B 7R AR MEW S, BCA T BV , 45Uk B 5 4 B0 A v
SEFLANRE S FLYE W, L) Bio-Rad 550 BEAR{SCK I 28 14 FR ok i IS
BEARW 4 CHRAFH .
1.2.5 F4IIEAUEI ¥ sKbZsGreenGGGS 5 B2-fH Ik 7E
I .OVA kLA 4 pe 4 pg 2. 77 pg RAT 100 wl PBS #1,37 C
ARG E T 4 CIFER . ¥igft B3Z i EXTEUE K,
B9, L)L PBS $E PBS + 1% FCS TEJFHUA 5 x 10° 41 ig i) &
W, ¥ sKbZsGreenGGGS 5 B2-iEREHE H .OVA SR&5 &R 2 &
VIR WO AR AT, IR T 8 30 min, DL PBS + 1% FCS ¥
2 R 300 pl HEE S HEAT I A B AR I, IR ERGE S x 10°
A AR TRAE RS X IR A

2 HR

2.1 sKbZsGreenGGGS A A% & ik H Ak ey #y

sKb F Bt PCR 4145451 849 bp iy 1 Be (181 TA) , i 52
P4 B BERIR TR IT 515 pET16b-KbdsRed rH 56 X 38 11 751
SE4—3, 1M FUsKbZsGreenGGGS 4 BamH 1 /EcoR 1 fiff17445 5]
1 654 bp M BL(KI 1B)

1:DNA #2/(DL2000); 2. B # &35
A:sKb PCR =4 ;B: 81 % & & 4 it # FUsKbZsGreenGGGS
B 1 IREETHRAEX S 47 sKb PCR F=#)F1 & A FhL
FUsKbZsGreenGGGS Eg1J] =4

2.2  sKbZsGreenGGGS & 4% & A

FUsKbZsGreenGGGS 1 293FT 41 g v 335 J5 , 7£59 % W%
B R WK mE O FIE (B 2) o HEAEEH W 6 x His 4125,
DAL EFNZMr 4l {5 SDS-PAGE B Jik WL AH X 437 ot 54351 24
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2.3 AR b 4R

Hzs [t BRAL (B 4A) H#R, 28 MHC-JIR Y 3R {4 ( sKbZs-
Green-B2m-OVA K& 49)) AP )5 119 88. 3% [ B3Z N2 &
T e 7525 (K 4B) , sKbZsGreen-B2m-OVA K& & 8% OVA
RS T 40 B3Z U3,
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FITC-A FITC-A

A k5 sKbZsGreen-g2m-OVA R At R o= & xF R B3Z tm
f;B: 5 sKbZsGreen-B2m-OVA B E AW R m )& o B3Z Zafa
B4 mXAEmuansE R
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Tetramer 4 A S 58 2 715 K 12 7 v 20 B2 A 4
Ao HSE, Tetramer MU £ 13 2 P A7 7E R VERAT B
R B Al s T L, RN HUBE ST B — i I R
(iR Stk T 40, 9 T R AMNX BE B A, 19 Tetramer
Fo AR R B, BF 58 11347 T 1R 25 R v, 1
Leisner 25 Je3k £ W2 ALy MHC- T 4% ] TR 28R
AU — K MHC-JK U SR A, 2228 R 451 Bl 35 k-

HLA-A2 [} F Tetramer (¥ 24 3%, B i 25" fil & % 35
B2m-HLA-A2-BSP 26 ik T Tetramer & i Y 25 9%,
AL T Tetramer & B A5, {H X SE 25 472 4 X MHC
AR s , FLR Srat FRATEIR BB i HAT AR AR R
JNE R BB AT BT B — A B R A A e T 40 ) SR
LRy MHC- T 2 RAK S AT 245 648 5 B i P Ak,
(AAR G ICHE NG, F5 ] —Pr gy nT HEA TR, 34m
TR AR BR  BH A 9O HE AL, TR B, (B BT IR
CL e d %e , B a8 R o i B — I e R 3R
PrRESME T 40, AW E T FY EE sKb-ZsGreen gl &
FARBUAR, HBR N Iy 5 B2m FIHTERSS & 1/
MHC- [ Z3F R RIS 43 sKb, C i A 4k (45O A
(ZsGreen) , [Fl ZsGreen 35 i BVJE il DU SR AR 6 1, il
2 HAG R 5 R4S 3] sKb-£3 (0,756 ' 8 1 DU SR 4K, 1% 1Y
RIEIA 4 4> sKb, 7] 5 B2m /N R AR PR LSS
HIE S MHC-RK S A4, 6 00 A 7 A 7 D 2 467 4
SR T A0, =40 A U 25 SR UESE sKb-ZsGreen 5
B2m OVA JIRZ M S W AT 8 OVA R ek /N AL
o T 4 B3Z WBIIF45 6. M HAEREWEAS
alifk i B mT - MHC-JK DY SR 44 ) & B, ARG TR A% 352
ik, THH AR B IS S BB,
RSB R I F i bR, 42 PCR %55 \DNA il
FEAER RIS T 1 Fh MHC- 1 -4 (0,58 6% [ TU Rk
BB it B R A b S IR R T %
DUZR A, Ay B 5 (e bR R S PR T A 5 T A

S Xk

[1] Altman ] D, Moss P A, Goulder P J, et al. Phenotypic analysis of antigen-
specific T lymphocytes[ J]. Science, 1996, 274(5284) . 94 -96.

[2] Hobeika A C, Morse M A, Osada T, et al. Enumerating antigen-spe-
cific T-cell responses in peripheral blood: a comparison of peptide
MHC Tetramer, ELISpot, and intracellular cytokine analysis[ J]. J Im-
munother (1997), 2005, 28(1): 63 —72.

[3] Kokowski K, Harnack U, Dorn D, et al. Quantification of the CD8 +
T cell response against a mucin epitope in patients with breast cancer
[J]. Arch Immunol Ther Exp ( Warsz) , 2008, 56(2) ; 141 —145.

[4] Pinkse G G, Tysma O H, Bergen C A, et al. Autoreactive CD8 T cells
associated with beta cell destruction in type 1 diabetes[ J]. Proc Natl
Acad Sci U S A, 2005, 102(51) ; 18425 —18430.

[5] Leisner C, Loeth N, Lamberth K, et al. One-Pot, Mix-and-Read Pep-
tide-MHC Tetramers[ J]. PLoS ONE, 2008, 3(2) : el678.

(6] 41K, WHIF, skEFE. M-HLA-A2 Fil 5 8 1 0 7 2R A4 ( Tet-
ramer) IYBGE [ 1] PG KRAE24 4, 2007, 6(5) : 11 -15.

(7] f& 8L, BT, 2 &, % AT MESEE B2m-HLA-A2-BSP fl
BHEARBEARMNEE L HRE[T]. B RHECRE R B
R, 2006, 35(1): 1 -4.

(%4 R¥)



