A E¥ 452014 £ 7 A% 35 %% 148 Int ] Lab Med,July 2014, Vol. 35,No. 14

+ 1903 -

pression profile of human bocavirus[ J]. Virology,2010,403(2) ;
145-154.

[16] Cecchini S,Negrete A, Virag T,et al. Evidence of prior exposure
to human bocavirus as determined by a retrospective serological
study of 404 serum samples from adults in the United States[]].
Clin Vaccine Immunol,2009,16(5) :597-604.

[17] Shirkoohi R,Endo R, Ishiguro N, et al. Antibodies against struc-
tural and nonstructural proteins of human bocavirus in human se-
ra[ J]. Clin Vaccine Immunol,2010,17(1):190-193.

[18] Kantola K, Hedman L, Allander T.,et al. Serodiagnosis of human
bocavirus infection[J]. Clin Infect Dis,2008,46(4) :540-546.

[19] Brieu N, Gay B, Segondy M, et al. Electron microscopy observa-
tion of human bocavirus (HBoV) in nasopharyngeal samples from
HBoV-infected children[]J].J Clin Microbiol,2007,45(10) :3419-
3420.

[20] Gurda BL, Parent KN, Bladek H, et al. Human bocavirus capsid
structure:insights into the structural repertoire of the parvoviri-
dae[J].J Virol,2010,84(12) :5880-5889.

[21] Kantola K, Hedman L, Arthur J,et al. Seroepidemiology of human
bocaviruses 1-4[J]. J Infect Dis,2011,204(9):1403-1412.

[22] BR Ay . 2 1045 ANFLRRRTE 16 8005 7 R UKL 1 &
Te ot s SRR BF e ) ). A6 244 - 2009, 25(4) £ 245-250.

[23] Kahn JS, Kesebir D, Cotmore SF, et al. Seroepidemiology of hu-
man bocavirus defined using recombinant virus-like particles[J]. ]
Infect Dis,2008,198(1) :41-50.

[24]) HHE. M4 &5 AW -RGEE VP2 I O 09 5 AR K K il
SR IN T 1 i SE LT ). AR S I 5 I IR 7 4R e &, 2012, 26
(1):18-21.

[25] Lin F,Guan W, Cheng F,et al. ELISAs using human bocavirus

VP2 virus-like particles for detection of antibodies against HBoV

[17.] Virol Methods,2008,149(1) :110-117.

[26] Guido M, Zizza A,Bredl S, et al. Seroepidemiology of human bo-
cavirus in Apulia,Italy[J]. Clin Microbiol Infect,2012,18(4) :74-
76.

[27] Hustedt JW, Christie C, Hustedt MM, et al. Seroepidemiology of
human bocavirus infection in Jamaica[ ] ]. PLoS One,2012,7(5)
e38206.

[28] Endo R,Ishiguro N, Kikuta H, et al. Seroepidemiology of human
bocavirus in Hokkaido prefecture, Japan[ J]. ] Clin Microbiol,
2007,45(10) :3218-3223.

[29] Kapoor A, Simmonds P, Slikas E, et al. Human bocaviruses are
highly diverse, dispersed, recombination prone, and prevalent in
enteric infections[ J]. J Infect Dis,2010,201(11):1633-1643.

[30] Lindner J,Zehentmeier S, Franssila R, et al. CD4+ T helper cell
responses against human bocavirus viral protein 2 virus like parti-
cles in healthy adults[J]. ] Infect Dis,2008,198(11):1677-1684.

[31] Kumar A, Filippone C, Lahtinen A, et al. Comparison of Th-cell
immunity against human bocavirus and parvovirus B19; prolifera-
tion and cytokine responses are similar in magnitude but more
closely interrelated with human bocavirus[ J]. Scand J Immunol,
2011,73(2):135-140.

[32] Chung JY,Han TH,Kim JS,et al. Thl and Th2 cytokine levels in
nasopharyngeal aspirates from children with human bocavirus
bronchiolitis[J]. ] Clin Virol,2008,43(2):223-235.

[33] Bernstein DI, Sahly HME, Keitel WA, et al. Safety and immuno-
genicity of a candidate parvovirus B19 vaccine[ J]. Vaccine, 2011,

29(43) :7357-7363.

Wi H 3 :2014-01-25)

REENBEEESRRERFPIARER

AR R E8E TR
G AR 2B 30 M T3 N s E AR IS E SRR, 4 AL ) N 434020)

KPR : LR ROBER; ABFLEMAR; KR

DOI:10. 3969/j. issn. 1673-4130. 2014. 14. 037

GREEABKEE v THEANDIFEF T G5 W
LMP2 . LMP10,LMP7 %3 h7 i 5 1 B 44 19 B1.p2.65 I o
BRI L H 9% 26 AR 76 MHC-T 28 43 40 B 42 2 & 4% L 40 it A
SN RETEEM YR ERFH R EA SR
PR h KR E EEAEH
1 ZEEABERGESREREAREG
1.1 ZZE-HEAMIKRSEUPS) UPS 1z % (Ub) 2 1%
L (ED 2 R85 A B3 (E2) 72 R % 80 (E3) & H | & 2 H
Y CGEABOM MR . 2t E1.E2.E3 — & 31 § 19 4 1k 1k
RN EMEALZZMIERZ R RN EAL AR G2
R IR EAE GRS 265 & A MBI Ry E QAR
H B AR A O DR AR o Am VE AR B A4 — A~ 20S A0 UKL I
A~ 19S &1 OB 2 AR AR 4 F B i 2 000X 107, 208 #0
WKL o FRAN B BRZH A #% al-Tol-7R1-7R1-7 I HE Ak B 45 4k

PEFE A R ) T AR 90 B O, 32 22 DA G MRS O T F 5

CERERIRES : A

XEHS :1673-4130(2014)14-1903-03

FEM . o W H B IR 7 T 20S A0 R B AP BB L R AESETT R
FIAE T PR 95 208 UKL ) 25 438 o A iF A AZ 0 JB0RL 9 38 1 2
B HA . BIALT 208 B0 UKL Y N ER . & A & RS
PR 5 DA b 2 1 B K B

1.2 G EABE BHEEABESSBARETE 3 ARM
T K S A L e A RLLR2 I RS B B BB AR
It BB AE (PGPH-L) | i 45 1 i #F (T-1) 71 BE 8¢ 2L R & B A%
(CT-L) M 40 ) K ik R M 2 55 12 . 0 1 2 366 1R 0 o /K & 5%
R B 1 FTR . TFN-y S5 T i R4 F i 2 ik (LMP)
Fik U LMP2,LMP10 1 LMP7) , [5] i #) %] B1.B2 #1 85 3
%, LMP2 .LMP10 1 LMP7 %5 20S 4% .0 ok iy p1.
B2 I B5 B, 4 BT B B AT T RE IR M0 e % AR R A
LMP2 . LMP10 FI LMP7 X4 %I%x K Bli.p2i F1 851, WA 2 fiF
RET,



« 1904 - LT A 4 [F

FARF20UFTHAEIDEE 148 Int ] Lab Med,July 2014, Vol. 35,No. 14

B2 &%

2 BREEABMGHNEREZEINAE

2.1 MHC I #4FHFEEE  NIFEMEEAERE P2z £t
J5 % 268 T A BEAR B % DK B B B2 8~ 10 A~ S L R 4k A&
A e PR o 3 i O R i R 2 A R M B K (B R L AR T
W 5 MHC- T 264y T 45 & . Bl 5 5% 32 25 200 0 168 35 T8 . 0% 400 e
BERR MR CDS™ T 20 M KU, G T 40 M 37 95 1Y 40 i e %
B, W R W, MHC- | 2640 F Ir i S it sk A T 40 iy
GO AR AN Z K. B AR R 2L IR R ]
EL KT 200 i 7y T DA 2 L B SR ZE B 0T TFN-y 35 5 ) ik
5 LMP2, LMP10 1 LMP7 % % 1 B /& 7 84 £ i 323K,
LMP2,LMP10 #l LMP7 # {56 F T 41 % W e 2 8 o B
PRET Vi B TR R A R bR AR R R Y BE AR
BEVEME . AATTHEE LMP2 LMP10 Fl LMP7 it 5% (4 %% 25 R /)N B
W OR BT B 2R R . LMP2 . LMP10 Fl LMP7 XU 2% 85 4 it
2 ke R i I /N B S 6 9 — 25 3iF B e g B 1 IR TE PR R 2 oh
B A . R TR ECL A B 4 A M B R B (LCMIV) gk e
o 6 PR B /I B MEHLC 7 5 2 67 B T A R 2> 50 267 dRile
P b A R T TS R 928 AR 1 R 1R 1 o 4R 2 U R g 2R
AR 38 9 B P R AT T IR ARNIRY  LMP2 (R 45 A
B 5B AR L — B AR MHC- 1 2845 F R T 1R/ i JE )
PESUIETR s LMPT A5 (19 UM 7K 8t 3l 3 2 3 0 13 1 A6 6 0 43 41
SR TE 0 & B B T AL SR K i A

2.2 HEHEAMAERSE Th 454k  Kalim %07 6 58 &
B, LMP7 A5 V¥ 90 ) Th 40 i 2 4k 9 £ A . o 5840 )
LMP7 BAME Th17 4087 A= FIE 3 Treg 40 M & & 1 8L
hak. LMPT7 ik BT Th17 40 STATS BiBR 1k . 38 3 98
PE T 4l th SMAD B8R . LMP7 #1500 2> STATI B
FR Ak Thl 4% & . LMP7 8z 14/ R 3 39 09 7 & A
V5 R T S T B S B U A [ B A SR e
VR R 1 I R M A0 I, X B 3 R R R TeG b R
TR 4 B dE The 400 7l 9 Th2 41y 2> . i Treg Al Thl
AR Z 5T,

3 REEAMGSESRRMERR

3.1 REEAMIREAR S RREEER P ER BT R
T A B B TR 2 A M B B 5 b LMP2 B PRAUR B — 1~
LA RV 5E 60 1 (RS EMR 5% A M A &% . LMP7 3%

W2 &bt A — A 2808 ML BV 2 40 8 T 40 i 7= A4
B 5 R R A 145 oy ML S R B AR O A A BT . LMP
1) 22 A5 VEAS A 26 i e st 355 03 A AR 1 25 R tE B S AR Z 1 e
FEA MR A B WG SR, T 32 T = e X 2 KR
K R (RA L LMP7 3 rs17587 ) GG JL PR 781 4 % 0 &5
T IR

AR R L IE1F 2 B B R M . T R 45 A
(SS) . £ K AL AE (MS) RA 55 (8 34 1fil 15 2% & sh P 45 AL b 11
kL A NN AR A v ) | I R Y 1 e TN e
M2 G0 SRR R IR AL S R AR b LMP2 ., LMP10 il
LMP7 %4y mRNA ik LA, (HAEEH KT L, AZ81%Hm
Mg Bk LMP2 ik FiEM Y, EHANZES %N 5 e
UG MR IR v TR 45 B R B IR b LMP7 33K 1
W ER RN R R AR IR S TR 45 G 1E % YA D&, Mishto
UL LMP2 3 4 60HH 2848 AT 4E 28 MS 1Y 7 & . FH %0 0%
HALGE B R MSH A4 4 LMP2 (R AT R . Xk
W3R S 2 R 7E A B e e M i R h A
fEH .

G 355 AR [ A WV B0 67 B TR 22 25 4 T il AR LK A IS IR B I
e SRR B A A X IR ke D Ak R R AR A ) TR
A AT 52 1) B G SR 1 B SRR . — SRt A PR R
WEAYS LMP7 3L o8 MK, BFE K3, K47 LR
5 L /INCT A0 B M 2T 000 R R BB 4% % 5 A AU B AR £ A (JMP)
BEN LMP7 35 A5 ¢, 224C>T (p. Thr75Met) 4508
HEM 75 AL SR AR AL N ARG A T LMP7 1) 8 M i
9 = A h o AT BOH Rl 2 AR VS R AIR L 2 T MHC- T
KATFHER R 37 . CANDLE Z24fF 5 LMP7 3[R 2825 4]
P
3.2 GEEAMKMEIRGS B S REEERNIRT AR
BB AE Bl YA R v B P R o R T R BB S R Y
PAE S W 48 R R 0 R A EUHG P A HE AR S e T
R AT, B X BT T G AR Y S R
¥ 58 N 50l — A5 $0 3) — R AR AT i g 9 28 1 B R AL 2
TR 4 PR-957(ONX 0914) , HRF il 2 A AE T H 410 i fo 93
ARG A AN B0 G B ARG RCR LT A [ R R T 5 1 A
HEZR AR,

R 5 o e AR T ORI N 2 R R O B B g R R
W IRIT IR T R . BRI — R & X S
1A 25 7 LMP7 40030 RP-957 , 1] LA 35 1 30 3k G 78 76 (9
A% O 2 LMPT 36 P U 48 M X 7 1 7 A SE 22 5% 95 114
JE o AR AT/ R RA Sh s R b B SRR T . BB RE AR
H PR F TNF-o,IL-1p F1 IL-6 %5 JE P mRNA 3 3% 7K 5F Fil I
TEPUARAKEPY . LMP7 38 13 3 1 2 Fhosk 7 40 A 35 4 300 il B
W7 T 240 A A B A A0 AR T g . LMIP 410 ] BELIKT 3K 8y THL7 4 2
AN B AN TL-17 ;A PR-957 JiF % 5 1 Bt 46 I 0 )
ANB di A 32 700 42t 191/ 10, T JH: L 09 — 2 3 58 % 2 4 1) 590 4n
Muchamuel 175 551 4 2807 B 57 42 249 35 21 B K it 32 500
R KIS T s i O B (R e B PR 30 R 7E RA 2K B 5 o
3R IT IR I DR R

G B LA 5 REZ A 5B =B R HAEHL R
R VRS ST R SRR R N T ERC 2B EM.
RADEIE s o LB IRTE B S s s E I R A B
TS TT R R S Pk 1 0% 2 A AR 00 E A T i g T



El e E #2074 2014 £ 7 F % 35 %% 14 3 Int ] Lab Med,July 2014, Vol. 35,No. 14 e 1905 -
i 5. (13] Foe. 2, MR, %« B 4 IX DUIE A B PSMBS., PSMBY K
- \ TAP2 R Z 35 0E 5 KRB R R A RBEBF 5T [T ], A= 25
5% 3k 223 .2013,30(2) : 222-226.

[1] Strieter ER,and Korasick DA. Unraveling the complexity of ubiq- [14] Egerer T, Martinez-Gamboa L, Dankof A et al. Tissue-specific up-reg-
uitin signaling[J]. ACS Chem Biol,2012,7(1) ;52-63. ulation of the proteasome subunit beta5i (LMP7) in Sjogren’s syn-

[2] Groll M,Ditzel L, Lowe J,et al. Structure of 20S proteasome from drome[ J]. Arthritis Rheum, 2006.,54(5) : 1501-1508.
yeast at 2.4 A resolution[]]. Nature, 1997386 (6624) ;463-471. [15] Krause S, Kuckelkorn U, Dorner T, et al. Immunoproteasome

[3] Tanaka K. The proteasome: from basic mechanisms to emerging subunit LMP2 expression is deregulated in Sjogren’s syndrome
roles[J 7. Keio ] Med,2013,62(1):1-12. but not in other autoimmune disorders[J]. Ann Rheum Dis,

[4] Rock KL, York IA,Saric T,et al. Protein degradation and the gen- 2006.65(8):1021-1027.
eration of MHC class I-presented peptides[]J]. Adv Immunol, (161 222, 8 ER 8 &A% 5F. e o B WG R A6 7E TR & 5 IE i It
2002.,80(1):1-70. *E/J%‘:Z []] “|"E—“§ ¥ ﬂ' ¥ lﬁ%*ﬁ 2011,33(2):146-150.

[5] Basler M,Kirk CJ.Groettrup M. The immunoproteasome in anti- [17] Mishto M, Bellavista E, Ligorio C, et al. Immunoproteasome
gen processing and other immunological functions[ J]. Curr Opin LMP2 60HH variant alters MBP epitope generation and reduces
Immunol,2013,25(1) : 74-80. the risk to develop multiple sclerosis in Italian female population

[6] Akiyama K, Yokota K, Kagawa S,et al. cDNA cloning and inter- [JJ. PLoS One,2010,5(2) :9287.
feron gamma down-regulation of proteasomal subunits X and Y [18] Agarwal AK,Xing C,DeMartino GN, et al. PSMBS8 encoding the
[J]. Science,1994,265(5176) :1231-1234. beta5i proteasome subunit is mutated in joint contractures, muscle

[7] Aki M, Shimbara N, Takashina M, ct al. Interferon-gamma in- atrophy, microcytic anemia, and panniculitis-induced lipodystro-
duces different subunit organizations and functional diversity of phy syndrome[J]. Am J Hum Genet,2010,87(6) :866-872.
proteasomes| ] ]. J Biochem.1994.,115(2) ;257-269. [19] Torrelo A, Patel S, Colmenero I, et al. Chronic atypical neutro-

[8] Kincaid EZ,Che JW,York I, et al. Mice completely lacking immu- philic dermatosis with lipodystrophy and elevated temperature
noproteasomes show major changes in antigen presentation[ ] ]. (CANDLE) syndrome[J]. ] Am Acad Dermatol, 2010, 62 (3)
Nat Immunol,2012,13(2) ;129-135. 489-495.

[9] Huber EM, Basler M, Schwab R, et al. Immuno- and constitutive [20] Ahmed AS,LiJ. Ahmed M. et al. Attenuation of pain and inflam-
proteasome crystal structures reveal differences in substrate and mation in adjuvant-induced arthritis by the proteasome inhibitor
inhibitor specificity[J]. Cell,2012,148(4) ; 727-738. MG132[]J]. Arthritis Rheum,2010,62(7) :2160-2169.

[10] Kalim KW, Basler M, Kirk CJ, et al. Immunoproteasome subunit [21] Muchamuel T,Basler M, Aujay MA et al. A selective inhibitor of
LMP?7 deficiency and inhibition suppresses Thl and Th17 but en- the immunoproteasome subunit LMP7 blocks cytokine production
hances regulatory T cell differentiation[J]. ] Immunol, 2012, 189 and attenuates progression of experimental arthritis[J]. Nat Med,
(8).4182-4193. 2009,15(7) . 781-787.

[11] Volkov A, Hagner S, Loser S, et al. beta5i subunit deficiency of [22] Singh AV, Bandi M, Aujay MA, et al. PR-924.a selective inhibitor
the immunoproteasome leads to reduced Th2 response in OVA in- of the immunoproteasome subunit LMP-7,blocks multiple myelo-
duced acute asthmalJ]. PLoS One,2013,8(4) ; c60565. ma cell growth both in vitro and in vivo[ J]. Br ] Haematol,2011,

[12] Vargas-Alarcon G,Gamboa R, Vergara Y,et al. LMP2 and LMP7 152(2) : 155-163.
gene polymorphism in Mexican populations: Mestizos and Amer-
indians[J]. Genes Immun,2002,3(6) ;:373-377. s B 3 :2014-01-12)

. 7 . .
—— = — —— ' 'I‘i HIJ ,;l;. L *
SEMANRSAITENERENTARER
IER iRk FA
(BEMREWE R E I’m/ﬁﬁ'—ﬁi % 174 B i+, 484 B 17 361003)
KPR AIZAHHA; Bmk; KR
DOI:10. 3969/j. issn. 1673-4130. 2014. 14. 038 NERFRIRAL A NEHS:1673-4130(2014)14-1905-03

& ARSI KRBT 2 THRA T AERSEW
—APEIR I PR . T A R A AR SR 1 R 2 4 A RE T .
HIE T Al RIS B UL + o0 52 2% . B2 R S AT B 2 T
2L 2 28y AT R (E R 0 M 0V T Y R B P R Y

% AT E . E TR AT E (3502220134024) ; 4 5 E 2R AR R H 0 H (13QNP047)

AWK 56 T T E 5T

IR, 7E3X

WATERR .

1 HERFIHE
] & AN T R 2

X SCE R AT 5 N B S AN Sl AT T B O T

FAPEAT S mAE R B . s T R Al

fEHE A EIEIL 5 B0, EZ A



