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[ Abstract]  Chronic lymphocytic leukemia ( CLL) remains the most common adult leukemia. The
recent progress on research of molecular and cellular genetics of CLL promotes the development of the
diagnosis, treatment and prognosis for CLL patients. IGVH gene mutation status is the most important
prognostic marker for CLL patients. Zeta-chain-associated protein kinase (ZAP-70) can be used as a
surrogate marker for IGVH mutation status. CD38 is a type [I transmembrane glycoprotein promoting B
cell activation and proliferation, which can improve the survival of CLL cells and enhance their
proliferation, so it also can be used as an independent prognostic indicator for CLL. Chromosome
aberrations are found in more than 80% of CLL cases. The most frequent abnormalities are losses of

chromosomal material, with deletions in band 13q14 being the most common. The most common gains of
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chromosomal material are trisomies 12q. Human leukocyte antigen G ( HLA-G) is a non-classical HLA-I
gene. Increased expression of HLA-G leads to the malignant progression of CLL, significantly shortens
survival , indicating HLA-G might serve as a prognostic marker in CLL. Toll-like receptors ( TLA) are
important component of natural immunity. The combination of TLR agonists and release chemotherapy,
monoclonal antibodies and tumor vaccines would bring a breakthrough for the treatment of CLL.
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Immunoglobulin variable region; Receptors, cell surface; Prognosis

[ J Zhejiang Univ ( Medical Sci) , 2010,39(3) :250-256. ]

18 M 2 4 ftE A AR ( chronic
lymphocytic leukemia, CLL) & A A L% H £
R, R—F REER R, H KR
RMBUE Mz REAY , HER,HTFHH
Mg fe# M R Rt CLL M2 i TRy R BiE
KFEARR T E XM FEmESERY . BF
R —HEBENS T HEHR, WA
REAR#HITEXENMRTRALURS5ZH
) ZAP-70 F1 CD38 fy3d JE ik kB
% ABTFH W CLL TG, A, XXX
e tRitty T 508, LU 1E % CLL B9 FUa A
RIBIT o

1 GRHERERTEXEEARE

EBHRMNAT LIRS, FARBERE
(somatic hypermutation , SHM ) X FHi{& & F1 5
KRAURICIZE B ARY = EREERE
Epe, SHM BR R A FRAKREA
(immunoglobulin,Ig) £ K, EFE X, REHKE
AEH# IR EE (IGVH) 5 i3 Afi13) B
20 b EL TR IR AR ST B IR A

RERECERTEXE2HMTERE(H)
EREWN V(AT EX)-D(BEX)J(E#X)
ENEAXRN, HBEHAZE BHFARRE
IGVH ER M9 45 B 404 ¥ %5 F o R R
B, HEAWRE IR, EHAFTARBRARE
IGVH I RBRAERELH B MMM BAARE:
A RO, RFR KSR B A, ¥ B R
A IGVH B H 4 & .0 B 418 IGVH X
HAEBRHRER A RERHATHE; ERF

DEEI B fiIRER I B RENRER
IGVH 3, IGVH £ R LG ERE 1 Z K
ERXRZFREHH B MM EHE, &0
IGVH %[5 i 22 AR 0 1 16 5 e 980 % J& B B9
—AERITES

WEHREY,IGVH B H =R AT
DA CLL fy B4 R . 48 IGVH £ H
MRS, AT CLL R4 K 2 #F A, —Fb
KW AREA IGVH B, 5 —Fh B L
IGVH &, MiiEHN G EE TR H. R, &
ARBRTHEEN CLL REEATEE XL
B—HHELEES, Chen % A F FH RT-PCR
HARZIH, AF 69.2% Ky CLL B EWH R R
IGVH,30.8% {4 5 % | $& 4% sk € &Y IGVH,
PR &K 3, CLL fif (i VH F BAF 76 1w
M, B RIAN VH RERKKKEZ: VH3
(47.7%) .VH4 (40%) ,VH1 (6.2% ), VH2
(4.6% ) %1 VH7 (1.5% ) ,ifi VHS 1 VH6 ZH
KEEARRE, XMWMEAETESZHE
T LT R I R AR R A A, X BRI VAT
FREWEURTEHHBFERX #—%
MRELZR, IGVH EH WY RERE S ZAP70
R CD38 B B EXEK, KEMHRERN, EA
BE2M% CLL AT i BUGEHRiE! .

2 Zeta $18% % & MM (ZAP70) f1 CD38
Rix

ZAP-70 #E{LF 2q11.2, 8 14 NI TF
AR, wBH—FFER 70 kD MBEEARER
BB (PTK), BP Zeta 45 M6 B B M',
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ZAP-70 2 Syk MR EM—BR, EES5TH
MZEESHREUKRBERR T 41515kt
B RNEARMECKIBEPHEEREN
fEM .. BFIMWSIAR,ZAP-70 FEIEH B 4
PARRE, HIEERNARRE, E—EREE
#K CLL #,ZAP-70 257 B iR S5
S, WIRT BCR MFSHE&Y, iIREER
ERBRHEAR L 2 I RA CLL, KB ZAP
“TOR KK AL AT LAFE K IGVH RAERE K
F5id. ZAP-70 fE R &7 IGVH & CLL )%
H#E R AR IGVH B CLL #9 5. 54 8",
ZAP-70 {3k 5 CLL M Ie IRAT R B IH %,
ZAP-70 [HtER) CLL EHEE R, FEEE,
B, Z g R AT AR B CLL f R R IR Y
HEREWEX S, ME, FEEMBEANHR
WIESLT ZAP-70 BIG IR E, 1Bt T — B4
1, B ZAP-70 B—FEEM S IGVH R R4
REFHEERHERE™ .

A CD38 43F 27 20 42 80 £ Hkh
Reinnerz % FI 88 5L RE LA RO 7 R 6 € R 1,
EHRTIOFEMAFAMNRFERRBEE,
CD38 & CLL i — M5 54 F. 584
MR AL KPR, —ARE B 41 M I& 4k A1 5
BT KBS EE, CD38 A LI % CLL 41\
B4R B, BT LB AT RAE R CLL
W WG . FEBRYRMLE CLL
BED,CD38 " Bk H RS = MAE W R I
ras, P BR7ERK BB CD38 MRKX TG
KXW EEER. A—%MRExR,CD38 7]
PIE N IGVH # R TR E &R HE,
A NAKTEE H IGVH B 2B RE MR
T,CD38 EARIFA AR CLL BEMHG
RAE ZHIE R, Wiestner 5 A I X 40 fg
UG AP, CD38" i CLL B2F L5 A
FEBW 47% ., CD38 fii | THEBEHE RER
IGVH ® CLL # ® %Kik, HE 7 CLL2 friE &
PR EEHYKMES. BEilk, Ll CD38 K
B% % CLL #1T0E AR ZAP-10 EH G
#rE",

3 REAKRE
BT LB EERBUSIRCH, B E

A RN Z AR KR, it 80% i CLL &
EREEROKBED , HERKREREY
BN ER, P 13q14 HREBHE R
(35% ), H IR B 11q22-23 # %k (9%)
17p13 FIBREE (8% ) 5 T Foc 5 LAY e €0 1 1% fin L
F 12q B =1k4E(23% ),

3.1 13ql4 MiBkE AR EEHREN,
13q kKRS CLL A XM B #H LYk H
REEEBRKBERN X 494 (13q14) ,HE
BREKEREWMYE L. —BHRRY, k&
XA e R Ry 13q14, AT RERE A E K A BN
ik, BHPR KR, RBL fiiF 13914 X, del
(13q14) 7] ¥ AR IZ B A BR K, A% RB1 &
CLL myfie M ., JERMFR X B, RBL
M S TEERARA R, B FEERLT,13q14 1
R AL RB1 & H M 4TS, D13S319 74 &
ERBE R K NALE ., DI3S319 fif F RB1 Ml
D13S325 2 [d], §EiL & #2 hr0 , LR sk ]
SEMpE, K ERAETRMERE, 85
CLL # ¥ #14k, Corcoran %R H{/ F 13q14
f RB1 ,6E4.5 D13S319 ,p92¢.D13S25 % £ Fp
BHA R del (13q14), R BULBR K E 4 5K
20% 35% 41% .36% F135% , LA D13S319 §t
RE(4 %) BF . HRERI, del(13q14) 8
HEWMWESER B AR, MR +12.11q
R 1Tp-HMBHEMEEE™, FUMAER CLL
BREROROETE,13q14 MR ETEN
HIFEABBR,

3.2 11q22 f9Bt%k IWCCLL %t 7 433 4
CLL BE MR, KB 391 f) 0] P44 (9 8 & op
A 37 Bl(9% ) FFLE 11q KI5 % . Fegan % AHY
MEER, g BB R R H LKkt
Z— AEREERKMH#EEY, Her-nandez %
A} 604 ] B 4RAIS YIS T YERRIHST T 44T
(HAfu$E 423 I8 R CLL 55#1) , KL 11q
KRBT RAREAREHREZ—, —#
KT s e o (R AF T B4R B, E MR B
REMEREEGASHERF, BE RN YA
EREZ—R11qMsk, FERELE 21 -25
XA Z (6], &% WAk R4 11922, 3 -
23.1 F®, Hartmut Dohner % A F F J& {31 2%
AR AR R, 11q Bk w5 H AL
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AR 22.3-23.1 K# L D1IS1778, D115927
1 D11S1893 , 53X 264y i b BYREIN 53 B R bF &
H-E4 MY 9K 2245 2 A (ataxia telangiectasia
mutated gene, ATM) ,RDX Fi FDXI , jX S 11 5
EAMBRARRAES CLL R W Rk %Y
#A%, Haferlach 2% 5| B o f0, (& B 47 43 47 F
JRAL %38 H5 R Xt 506 B CLL & & #1757 /5
R, A 60 fil BEFIE11q22.3 Wik, $H
B2 R, P 56 MIBETELE 1lq M
[l B FIR IR BR S, T 55 4 BB ERY 11922 Bt
KEATROEHATES M ERN, 7 60
BlEEP, HE 13 HEE(2LT%) GHEE—
B 1q ik RS HBRE LA 6
EHRE,

&% , Tsimberidou %™ B 37 % B, 11q Bt
KM CLL BEX T A B SR, BE 21
FEEER A HEUEE, T 11q22 K
B— M TR CLL B EREFENTG
¥rito
3.3 1Tp Wik & LERXEHGRICH,
17p Wk it H BB, 7 CLL &, 17pl3 fk
RKAH 5% ~T% B EREFERREN. A
25% ~40% W B H REESRRF R 17p 6t
R MR 5 T B R MR BIAE B RASRIE MG R
AR A EHEES, EEE,

Zenz EANWHRARKIL, KAH 4% ~37%
i CLL B H 4 TPS3 RE, XF 17p Gk
B CLL &3k i, TPS3 WGBTS MER TR
BRE, KEMFRRP,TPS3 K45 CLL
WS HBYIM %, TPS3 R EE LAY HE,
MEARE, 17p Btk 5 TPS3 H-7F . {UF TP53
2 RAUA 17p BRKRX 3 B EREGERAH
R R, B B A £, Rossi 42 gpFsk
WRA, A TPS3 BAEM CLL B4, Lt HA
BAH 17p13 WK, AFREAREEN, X
WA E— KA, TP53 MR # LR IR
CLLWEPZE,

F#,17p BRKH CLL B & &M Bt bsr
HER . XEEFEAENS—EERHE, &
HEmFEESHRES(IRF) ERBR P HRTE
TERAS AR ERRPLAR + 3B ML
(FC) G RBR , KBRS 17p R MR

BHEMAE, HXBENARPE 5% ~20%
IR ANME H BE 17p BIBRKR IR A% B & STk
STHIMIRTT RN R AR S X 17p SRR B
FERLEEBT 20% WEZABERT 17p
MR AR 4% B E TG AT SRR
FERIEE— W3 &, Constantine £ A ¥ CLL
BEM B TFHMNARRBIRIT TR, #1756
WM G R, EM B RPN CLL B HE Wi
TR B LR LRF BRI 45 At [Fad,
fufE B ES e, MR H R (ET %) BT
17p %% CLL BEHMXBAY, B, % CLL
BT BEFERE P, 17p MK (RHAER
TPS3 ) RERBREEZN - FRICZ
—o FTlA, M HFITHERAHR S NS R CLL #
WBIT KBS KT R E AR R,
3.4 RqM=KH REAEAERIMHER, 12
ShEak={kmE(+12) 7 CLL R %
R, Bilban % AR FI 5 B R %% 0 3L i
EEPCREAREH,UT 7 MEESE +12 #F4)
#H3% : HIPIR \MYF6 ,SLC2A6 ,CD9 (i3 £iXk),
CD200 . P2RY14 . RASGRP3 ({E £ i&), H o,
HIP1R \MYF6 .P2RY14 F1 CD200 ix 4 % H 5
+REEEFEBENRXK, ¥F CLL BEXR
%, HIPIR 2— N EEHUEMERA +12 5712
Y MYF6 e EH s8N B iRk, 3 +
12 B E, FEERENEREBMT
12 S4:fafk | (HIPIR MYF6) , %t iX S5 35 45 i)
SR BY TR + 12 BERZEERD,

+12 B iR CLL Bt BMTSHRiEZ
—, +12 AT N ZE, FHilt, +12 B2
A]{ER B-CLL i#—# 7 B {1 37 # 4%, X CLL
ROTS 2l A EE AR E ™,

4 AEBEBHEG

AEBAAMKPE G (human leukocyte
antigen G,HLA-G) Z2IEZ iy HLA-1 K EH,
CEENMMES AL HE MR, E—2h
P S, 51 PR 0 ks T I S
W, 4R HLA-G 78 CLL i fE R Bk
MZ B EHR., Nuckel £ K3, HLA-G £k
WEA S CLL MEME# R, AR AEFENH
B48% , X #7% HLA-G AT #E % CLL f9—/
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J5¥7iC. Giannopoulos %' IA 3, H.iE ZAP-70
1 CD38 ,HLA-G RERIEE A MAEM TG H B
B 1R E A B HLA-G 5 ZAP-70 & CD38 [
¥R, Erkci S B R & B, HLA-G 97
HEECLL BEWEBBREFEEEREN
X, (B 5 ZAP-70 F1 CD38 &4 X8, FrLd,
HLA-G 3 F CLL MG MERARTFERA
I

5 Toll #*%{k( Toll-like receptors, TLRs)

TLR BRARGEMEEZARBT  REE
AR R, IR 51 4K ( pattern recognition receptors,
PRR) Z— R — 285 24K, @ IR I 45
A H LA A R A 3G 4 F R X ( pathogen—
associated molecular patterns, PAMPs) j3 3 i 1%
EEEFER, HEFFERERISF (W
RUEAMNF) EE™ , TLR MUEXRGRE
P R EEEENPBEREINRE, RS RE
5% R UYL S, DA R — R B A A
X, HICRERRARFE 10 F TLR, B
AR ETFTRALZAR, BFERRAR.E
WA A B BB AT A ( 40 P 1 L0 B | o AR A 4
M) BRRMGAMAMBRAR, R, —&
TLR 7EPN B2 41 A . b R 40D (B oK ES 40 12 T bk
B PA RSB, BAK B 4T L
Wit B 4HMiZ & (BCR) , A—Fp%r & m XiR
B LR, BT LUE O R 8 TLR 3k R
H17, TLR #9315 % 46 % B 40 iR 5 & 5
TREBHEA.

#EXK , Rozkovd % A X+ TLRs 19 7£ B-CLL
HIFIATE B B HTE CLL iR AT TBF ST,
EBEA1#E B-CLL PHRIRBROA S HAEEHR
042 B 4HfE i R iA M {BL: TLR-1 \TLR-2 . TLR
-6 . TLR-7 1 TLR-9 7E _# F#A Rik; WA R
iy 2 B-CLL #: = TLR-4, TLRs # B-CLL j 3%
AR S H A 4EE TLR 3030 7l 4 52 5L % 11 4
%o Spaner % A X TLR #3157 #47 T RAH
RIBFFT, & B TLR B 3hwl4E#3&E A F CLL M8
7, B R CLL & — 8 e B SR i) b A, F ik
TLR, i H# 2 TLR-7 1 TLR9, TLR #3557 nJ
PUETRE AR AR AR R T 40
FEAGTE VE K (7] 4 o 75 B CLL iy 40 M8, L mT LA

1 1 53 B B 5 o B AR R R BE A A
W ; Fi, TLR-7 #1 TLR-9 #3073k n] & #0005
CLL 40 i 5 5 3 B, P= A — S A U 1 F, 10
IL-6 . TNF-a, AT 5 BRIPIE A0 AR, R EM R
B, % TLR-7 #1 TLRO M 3hAGI7 )5, &
MM T A IR R — T s
YBUBHEIRE T, Wik, TLR #3074 CLL
WA EMEEEENRAAETENEBER
i 20 400 ML %o 44 2 245 00 1 AU L o 3L S ik
57 AR R MRS G A RS
CLL MiRyr iR R 2™

% F BTk, IGVH MR R B LL K ZAP-T0
F1CD38 fyFik Y Am A (13q.11q & 17p
BIR%R) 5 CLL R4 R RFYIHX, & CLL
FEMD TGRS, HRAEH, HLA-G Toll
2Rt &7E CLL MR ST K UG I 8 3R
BERBEENAC, BIHEHRTIEANR.
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