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Progress in lentiviral vector-mediated gene therapy for
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Abstract:  Alzheimer’s disease (AD) and Parkinson’s disease (PD) are common neurodegenerative diseases in human. The
pathogenesis of AD and PD is complex, and the current drugs and surgical treatments have not successfully alleviated or
terminated the progression of the diseases. The lentiviral vector (LV) is a retroviral vector. In recent years, LV mediated gene
therapy has been a hotspot to study the mechanisms of human disease and clinical drug discovery. This review summarizes the
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recent progresses in the treatment of AD and PD by the application of LV, and offers a prospect for its application.
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NBG M LT, BRIER A . 5
SR . R A AR RN S5 A 2 R v B O D
B, ANIE] AR 2 Y AR HE ST R R A A ) N 4%
d, SRR TR rE A A sz B R AT L R
M, MEMMERIEE, GRNRRESR S TR
Tl PR, FIRE B LB TR i AR A
B JR % BRAE - (Alzheimer’s disease, AD). ifi
44%5E (Parkinson’s disease, PD) %M,

AD S e i UL — 268, AD 21U
11 413 R B B R TR R A0 P Ao R I b P Ak
RO Tau 25 FIRLR O 32 289 BURRAE () P 28R A 7
Mg . AD 32 B B B AT M T I
1. NI AEZELE, #xt AD K HLE A IR
PR . B VEMFEER IR . Tau 2RI
SRETEAMUES, B, EEEMGHN Y%
B4R (Food and Drug Administration, FDA)
St 4 #hHTI697 AD 25, (udE 3 AP AHGE
i A1 1) 700 A — R IESE M N-FBE-D- R A AR
(NMDA) Z&45EH 7B, Bk FR 258 Al LK
B AD WER, (HEARERLIL A% AD
R

PD j2—Mh& 4%, 180 H 5Bk p iR 1y
Peges® . PD i AE LA 7E SRR (Substantia
nigra, SN) ZUIRMEEE, SN 2 EERE#h 4 o0AE
PRI 5 /MA (Lewy bodies, LBs) J& PD fit) 3%
FFRAEE) a2 iR HE (a-synuclein, a-SYN)
JE LBs I FRE M, o-SYN Ui B RIA R ES
HMIEEYE, RASEEZ ORI T®, PD
IR R AR s RS . HH . #ik
PERZEN . RHATaSE, (A ] Re Ak RE R s |
i RN NS B =1 R e | ER e | Pl TN O S
e R 28 B R R R RN O J U PD
SRS PD (2 dh AR A F) . kiR PD
Al R PO, R EFER Y (WA
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Z W) IKJ7 PD, BRI RAE 3-5 E N REETR
B PD AEAFTRL, AR ECHRR
R (XRFRNAEAL, $68 B 25 A R0 B Ta]
ARG, CRER B IR 25 R B e A IR MR B B) M
“FFXRBME” (PD BFH R IUERINE . EH,
HRHATHEATIRIT 5, AE R R R R m B
%), HHWIMZ58 w4 D g2,

AD. PD 5 2t I 57 I 15 35080 1 I IR
YT AL B, A SE A CHR M (Genome-wide
associate study, GWAS) B AIBE MI&E RS
Yoo A DG HE IR, {H AN I R 3 e DR A W A 4 i
TGRS, HME RGN 5 W B 41 i S A AH
XKW, PD AU ARGLREM 280 . B RE bl
ZIouH K, M HS5HAZI0 . /N A K b 5%
J2 5T A R A 25 DIE 3R o [R] B A 22 R A T R 0 1 R
AN S, 5 B XA [A] ) 2 8 SR 2R 7 7 Tl
(24 ier M. R R 208 5 P IR T RE
% G A A, A G I A D T8 A 1 5 B o) R
Bl B kR, G YT IRCR SREAL,  Ho ik
Ff& (Blood brain barrier, BBB) BH1EZj43 A
kA2 240 (Central nervous system, CNS) #fl
IR SR FEVER, 25 W RIAE 38 B 245500 i
F 38 T o T80 i P B 20 SR DN AR
AR R BENA YT k52 BBB 5N Y HE 5
e, TR ENE YT B RT DL SE I R AT
R LM R SRR G IT I
HETB, ZEORN ek 5 i TC B0 P EE R
K, B B R L R gt TR PA Y
fRs B A IR - (Adenovirus, Ad) . fRAHC
5 7 (Adeno-associated virus, AAV) K 185 7
(Lentivirus, LV)M . Ad & —Fb & 4 50 XU 5%
DNA 75, HAMERE R HAE 112970 7-10 kb,
SR, Ad PRI B g IR, RORRR T
AR I PRS0 AAV 2R s R B G
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DNA Wi#E, A H SRRk, 2 HFEN
HNSEBEBIESE S RSP RO LV R T
BERHIEEE RNA fsE, vt mR%m
LV JEEomtE HILE Hae U2 kT AAV,

LV BRI ILH: 1) Bk, MERWEE
FREE IR RN RSO0 LI B G, LV BB H Y
SRR A B EA RN, BAR AAV I
e LR AT DA B s RS R AL, (Hiz iR
RREAETA S0 TR Re e Rk, (2) f2tne
J1o AAV HFMNEEER A EE 1 IR, HATRZ A
Ny 5 kb FISMEF BE, LV M T AAV HAA KK
1 f1 %55 fE 71 (8-9 kb)), (3) #IARI . LIKJE
Pk 1T R R 7 SR | OB R (1 (Vesicular stomatitis
virus surface glycoprotein, VSVG) Wil 118 5%
B AR T I AT AS 23 3 B 5 A vty 1) R i
MR AT RS, T AAV AR 12 FhASTR] A9 1
HR, TEARDR A AR )RR, 200 %
R I PR T 251 5 0 52 36 ) 5 SR AT 97 T e 18230

SCENERE, LV O HAG R R RR LR
feanmarfie 1249, N, 1855 E AD, PD A
S RE PN I SN/ i E23 % Y e P A Yt 3 o s
AR FILHIGIT AD. PD OB IR

1 BREIAEHRER

1.1 BmEHAREFE

125 BE B T 1 5 Sk R W R RNA SR #E K
RO RN R AR, R A A BB R
(Human immunodeficiency virus, HIV) 2% i
kPR R, M % B B R 2 (Felines
immunodeficiency virus, FIV)Z 55 652s i
J5E (Simian immunodeficiency virus, SIV)EZ7,
2 A % Bl B W B2 (Bovine  immunodeficiency
virus, BIV)®® Zg G asii i 5555 (Maedi-visna
virus, MVV)PIE R ARLEBF %

1.2 BREHEKNEH
VIR FH )12 1 HIV-1 B 3 2 M ]

% : 010-64807509

HHTHF & rY2E 3 RUBTRE RGN U BUR. R 58, (L4
Rev (Zmhis4fiBh & 1) . Gag (4w h% %5+ & 1)/Pol
(Snf B 52 I AHCHE) . Env (4t d (L 1)
i H A 2L D 8 3 AR B0 Bk 2R 45 KK AR
R R AN R AR AT REM:, H AR B4 B AL
SR 2L
1.3 1@mEHKRIEHA

LV F 8 o] 1 e S 1 2 8 8 32 S T
RN, VSVG R =HIkE M, 5
HZRREENRERZIK (LDLR) M%54 T L
eI N 71 B VSVG-LV ifasE, TrLd
TR B0, TP AR S A LV e B
VSVG-LV HA m R E R iz i Em ik, wl
UGG ST A . w28 0 A e 5 S i A a5
FURT, s e 0 2 11 A0 s 2 A iz
(A3 E I N G K O 7 Q2 SN [ S T 2
(Lymphocytic choriomeningitis virus, LCMV) ¥
HEEAEE LV a] SR BRI I o 20 i 0 B o
Zou et T, VSV M & B 4l %
(Chandipura virus glycoprotein, CNVG) A%} ¥
VSVG #; G 28 BEE AN ML E 7 35 BY s AF R
B (Rabies Virus, RabV) i i & 1 2 A&
2B IR ZIR (PTSNTR) ., 28 41 i 26 B 50 1
(NCAM) 1 41 58 78 2, ik I % 27 1&  (NAChR),
RabV-LV 0] @5kt a2 4n iy, B aess i
) 18 U A PR D 2 3 i 31 240 A% B4 35 1)
B B R N AE I 25 T R N
SYN SRR R, IR R P Rk
ARG HA R DU, Tz Tk
WAMISE, ZRGEFTHT LV S8 H BB R 4%
PR Pt B RAN SRS
FrAE I R S5 o R 3 28 R VR A

2 ERENSEREBT PD#E

21 PD TR
BT, WmKIRYT PD FEM 25967 f T
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RIBIT o ISP 3 PUIHREEES Y . 2R
RITFEesy . ZEMZIREER . kAL -B
A0 5R L < M kE B . LR B -O- Y BL B % il
(COMT) $ijiil 37) & 01238370 5 B s ks 245 9y 1 2 12
e AR SR AR R PD B BNIARIT 254, B4 ZFh
AR, £4%f PD R N T £ L e 2
JCARMEIETT . SRR 22 B KT B I B A1 ) s 2
FROE, ATEZ MR ME PD SEAR A BA 24
Py U2 Je e 22 LR ROIA T 1B K iE B iR
B k£ (Carbidopa) J& 41 E £ IR
MR, A2 EA R, SR 42U
W, T O SR RO P, R, B
FPD ke, INUEMEZ TR A7 RS TR RE 1 B4R
ARE SR e 2 BT AT R, s Stk s A
SEhERY, PD T ARIGIT EIEZ BT 25 i 1
A (Percutaneous endoscopic gastrostomy with jejunal
extension, PEG-J) #{tFLp At/ FHLE
CUmBERE , 207 i D IRAC e 2 LR L 2 1 B e
BRI A ] PDAER , (HIFABERE 26T IS
A8 Bl S AN S IE G A B0 I RS L R
#: (Deep brain stimulation, DBS) & i fixi v {4
JE 18] FARTEMG R TR A s ORI, 243% PD A&
Fis SRR G ARB SAEAR DA e A T B Y
HoAR, R, FARLFEPMWAE M (Cerebral spinal
fluid, CSF) ZEZ&. fiil N [ Al BE 3 B FR A 07
ML, NI LR CUESE . W6 ib .
K. BREER PD BUA 25 i6)T RAREIN ik
W BEI B APERIR, TARIGST T EAUH R
Joa AR 5 RS I R AE AR B, H AR IS ST E R
TEGFR R BGE . I, BEPRYT 12 &
2% . BHIEH 20 PD Bw R T 47 =X
22 PDHERETT

SLPNRYT PD BRI B IR A 2 R 2T
BB RE TR A 2 RO /2, IF R0z 3)
A o 8 5 T P AR T A8 B A L B
W i e sk 7 B TR RSIR (A s R P R
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i PREERAYT PD 325l 9 2 L& a9 15
P28 SR R - IR AL P 22 8 15 SR AN BRI T 2
LA S sk, #kk PD iz shEre kM4 ProSavin
T R IR AL (Tyrosine hydroxylase, TH).
GTP R fL/Kf#ME 1 (GTP cyclization hydrolase 1,

GCH1) M55 75 i A AL e i FR i (Aromatic acid
decarboxylase , AADC) J¥ 41| I 12 # B 2% 14,

X 3 RIS R A 2 B T s A i 1A, — a3
I PR 1/2 BT bR 28 SC36E B, ProSavin Xf PD £
Foekaen, JFHUEE Tiadhie ), HIFRAR
B £ B AT B R R KO, OXB-102 185
FAR S ProSavin ZLHAIAHRL, H 3 NAMEELH
AR, #E 1-F Jk-4- 2K 5k -1,2,3,6- DU S ik E
(1-methy-4-phenyl-1,2,3,6-tetrahydropyridine, MPTP)
Bk, Z W 545 ProSavin &, TEEUATE
5§56 A H G, BITIIG RIS R A LG ShEA
FHUGE, SR AR O B R EA TR

HRTIESE T — S T & B, BRI, ShsE:
FALME YR R DY O BE Rl 225 A (Trisialoganglioside-
GT1lb, GM1) EATZ A& fR4rVET, il f
21 I8 GD3 45§ (Ganglioside biosynthetic
enzyme GD3 synthase, GD3S) RE# Ain 4 i1 GM1
KAV, T B S 0 2 N A8 B A T )
GD3S %5 /& J& RNA (Short hairpin RNA, shRNA)
PHRIR , 45 SRR GD3S Al LAGRYF /NS
MPTP 25 25 AH5CH)R T . SO, I REidiz
R EEREIRI Persephin 211 (PSPN) 5 /i Jit
40 ff P M2 E FE AT (Glial cell line-derived
neurotrophic factor, GDNF) 4 E.f # 48 F#1E
. #7H PSPN ) LV k% g KRB 2 e
feget oo, A3 1 HfE, K 6- R Uk
(6-hydroxydopamine, 6-OHDA) {3 A & K A il iif
Wi EE 7 PD #5i%1, PSPN i b Bl 20 B2 i £ 1 i
RE AR 2 U BRI N, SURMR 2 12 i B AR ™ )
W TR, W PSPN Xf 6-OHDA %%/ PD H.
A2 ERYY, BifbE (H.S) & RS
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vl AR, R AR A DE B T -B- S
(Cystathionine-p-synthase, CBS) (flxi N & 1% H.S &
BCHE) )LV SRS YR B A M SORAA, 22 4 il
6-OHDA 5 BB AL e fi, b R 2 ke
e 2oL ER, UEW] CBS i FRiE X PD K H
A M 254 Y LV-GDNF i I T 2 Fh 3 1)
iR, GDNF i Rk Xf 2 E e RE i 2800 A B 1R
PRI LN VAT I B 1R B A
FIIGIT RCR DO ke PD 2405 PD B
10%™!, PINK1 (PTEN induced putative kinase 1).
B-F5 B ki 7 A8 W (B-glucocerebrosidase, GBA1).
LRRK2 (Leucine-rich repeat kinase 2) %%k [K 248
SR PD A AU R 0 R R H R A AL
AR, (A B RRGYTFHR AN S . H
HI, BR T HIA PD HA G4 SBtEslh, PD Y
It A2 IR T R PR : (1) R %0 PD #1119
o XL FR A ML, R A3 A AU o B — B A5
3 F L SRR B — ) EEEURALE . (2) IEIRAT
Y. ShYR A AT AN RRAR 4 i e i A2 PD &
T AL o () 1 AN T A B A T A 5 R A s M B
I PR 52 B 15 T2 7 38 T IPA IR, =]
SE R A W bR A5 W) SR (R AFAE A R . B
R FIEENAYT PD RIS s A
B, NIRRT T T R4 . [[E LV
R S oe s . EE ML . AR dom (7]
R ZA-HIEER, W ProSavin) ZE{E#, HA
RAFHiT 5.
3 fEmEN AR AD #R&
3.1 ADiZ¥TEIK

WRTATA , FDA HLHEF T6YT AD 25 REDR
GEPR R, AJCHERH IR B AD iR . B
TN 5 P IR AR B 1) %) (Cholinesterase
inhibitors, ChEls) # % A] fEB k™, B,
AD AR IEanC N gs . EARITE . AR
gy INHAT YT I S AT AR 40 R A AR 0 T

% : 010-64807509

(HFE25YE T AR, FRARRERRLLE AD 51 % fof
St . weIRtA,
3.2 AD®BYEEARTT

321 AP
B />l 1 (Beta-secretase, BACEL) J&/Kf#

TEMFERTIARZE 1 (Amyloid precursor protein, APP)
AN B-IERIFEEE T (Amyloid B-protein, AB) Ay
FR3HRE . % T BACEL 1674 AB Hi CHEEH],
fifi I LV ik %k BACEL-siRNA # 5 AD /N,
AL/ R S AR A B s /N BRI A T R Bl
B, SRTTATBETE R, M BACEL X% fuhn]
SR BN R AN R, A UESE R IRKF
AB XA IR A U AR Y. AR (BT
CAMP JZ W uH45 &1 (CAMP-response element
binding protein, CREB) AJ7&tE, LV it %Kik
CREB #%'3: APP/PS1/Tau /N, BEECSEHIAY )~
> FREAZ B hg o,
322 MZEEFRHEF

P 2275 % DN L 175 S S () 5 3 e 9
ZICIETE . ESE, 5 AD BUIRESC . Mkl
M2z & 3% [N 7 (Brain-derived neurotrophic
factor, BDNF) £ AD &k KRR, % Lv
11415 BDNF #4555 APP/NER, Al RIBl 242
wAZ . N g il 2 1% ik % (Synaptophysin,
Syn) HyZik, Bk s E iz oese P i
SLHG R, BDNF i 5 3E By A 8 1 JE oG AL
(SE B AN Rl TE A A 2 1 98020 X AD AH G i
Zolnl B R AR E PO, LV 10 %35 GDNF #ik
¥ APPIPS1/Tau /IR, S&rOIOGE A BIA%
S L, SIS A/ B A 2T R T RE AE X 58
4f, GDNF {34 o & M e i FE R U FD Tau 25
R 7284k, 2RI LI5S BDNF iR, ATRED)
[i] GDNF & 2e (i /e IR, — il ok 172 1)
WK AAV NS Z2 4 K IHF (Nerve growth
factor, NGF) #% '3 AD A HIMN LIS R A% . 45
RIEW], AAV-NGF BRI AE 241 A R L4,
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H. AAV-NGF AT LAMSR A Tau i ERAY#H 2850 M E
WAIZIURIE NGF, {H AD W BRI AR RA,
RBIR, IEIT LRI BRI B L 2 5
3.2.3 MWAHRAE

A RIEM R AD KR EEIRNZ —, /Mg
JR 2 2 AD S48 4 i DR i R R PR 00, e
2 e fish A& <2 4A 2 (Triggering receptor expressed on
myeloid cells 2, TREM2) 3 31 il /N 12 S5 240 i
A0 1 200 6 DL 198 7 A 3 B SR U0 o) R R
IS SRt riE e, £ APPIPST /MUK
M, LV /' TREM2 Wil Rikfed® Ap HITT
LM RIE . Moo ER, HHEREE
2SN HIIRE A3 . PTRERIALIE S TREM2 2
TR IR T /N AN A A Y s g
iZH LV A5 TREM2 7E P301S (Tau #53LH) /)N
BRI /NS o A0 B ok R, AR /N B s ] DA 458
RER, FReE T Tau o BERRER b K bl 28 o0 N
Gl B2k o X AP ORI AT RE S A0 A 22 RAE
I Tau BERRACAHCHEE (AR 1. A4
A FK 6) TEPEMSC, A, M2 /N 5 40 AR
YRR 4. AHRA R 10 BYRIEY] B
fn, 3278 TREM2 53 /0N B 5T 40 BT 1k T B2 e
A 4 28 SR PR 2 — L2
3.2.4 FALNIBAER

SEALAE T & AD RYEEZELE], b Nrf2
(NF-E2-related factor 2) n]iiid 5404 1k [ i ot
4 ARE (Antioxidant response element) AHH. 4
P AL A0, Kanninen ZF1H LV
1 ik Nrf2 5 ¢ APP/PSL /) U S8 o3 T /N2
[] 2 ] g 384
325 HWER

WA R R 28 o0 1E # AR BRI BE Y T 22
ML, Beclinl F:PH Ak BECNL JEH, J&
WFLSh Y2 5 AW SR, R A KA
FIEOE A WEAET . BRARTE 3 A R R AR GE A
HKEER ) SEb R E LV A Beclind 7EME 51X
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ik, BEIR T RMREE AR RN,

BT, BT LV et AD KR H K
BLUE T iR AR IRE, LV SR ERYT
AD FEEIGIRSEIANA A /NAER . 3R 1 88T
AR LV W T AD s Rl g S2 i gk

4 RE

HAii, AD 5 PD AJEHLEI T #1505 %
Ao LV A GYT PD WG RS B, 167 RCR
AW e 2 BAELYNaIT AR, BT LV
H &Lt g, Sk SHEEGT AD 5 PD R
B RN A —E e . [Hf5E e, LV
TN CD34 4L — TSR, B4 —Lk
SR B S BRI RE 1 B R AR TR, 184
CATE 2 iU Zady LR ubR, Aok
FLUTF 5T

(1) WAWF IR HELRHLE . AD Il R
Pt , ANZRZHEI ABIRERY) . ABEEHR
VRN . B OMINEE . Tau. ZRRiAARICIE . Ak
Wy WA 58 B ) 800G 3% K (Peroxisome  proliferator-
activated receptor, PPAR) %5, {H K Z XA
Je ADL BA e FAT, PD I 244 h oA A
/i Z m, BAT)JC VR A 2 T R 1 < I G B
% FIRBIG” . % AD. PD HLHIBHST SR
A, ATRERZPIOT ARG AR A

(2) BRVEYI R GRS, AR /N
FUE AD WS RYH A, H2/ NS AR
DUZH | PR e RS ST 555 7 T H
A5, I HANE S = ()N RO 9E 45 R ik = 7]
M, FEOZEAMEL SRS ADPY,
HAEr, -SSR EMHASTZ 6T 9K
(Induced pluripotent stem cells, iPSCs) &7 21y
BAIHTAE5E AD KBl {8 13 14 27 AL A
SR AT Bl A7 2D Bl 3D AR, (H R — B Y
[R5 A5 BRI A 22 Sl 2 IPSCs 7 AD BIFSE
Hh T I Pk = — 12
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F1 LVEREATT AD shi&EE
Table 1 LV-mediated gene therapy in AD models

Gene Expt;e;esmn Target/Mechanism Animal model Phenotypes Reference

Klotho OE Microglia autophagy APP/PS1 mouse Ameliorated cognitive deficit and [67]
AD-like pathology

NPY OE Neuroprotection APP mouse Reversed neurodegenerative pathology [68]
and behavioral deficits

ANP32A KD Histone acetylation  Tau mouse Ameliorated synaptic plasticity and [69]
memory ability

SHIP2 KD Tau APP/PS1/Tau mouse  Rescued tau hyperphosphorylation and [70]
memory impairments

EphB2 OE NMDA receptor APP/PS1 mouse Ameliorated impaired memory deficits [71]
and anxiety or depression-like behaviors

MCT4 KD Astrocyte APP/PS1 mouse Improved cognitive ability, reduced [72]
neuronal apoptosis and y-secretase
expression

SIT OE ER stress APP/PS1/Tau mouse  Enhanced the B-secretase expression and [73]
triggered neuroinflammation

BACE1-AS KD BACE1 SAMP8 mouse Improved the memory and learning [74]
behaviors, inhibited BACEL production,
and rescued tau hyperphosphorylation

NLRP1 KD ROS DEX mouse Alleviated neuronal degeneration [75]

GSK-3p KD Tau APP/PS1 mouse Ameliorated memory ability and rescued [76]
tau hyperphosphorylation

HDAC3 KD AB APP/PS1 mouse Attenuated spatial memory deficits and [77]
decreased AB levels

ABCA7 OE ApB, ER stress AP inject mouse Improved cognitive behavior and [78]

decreased A levels

NPY: neuropeptide Y; ANP32A: recombinant acidic nuclear phosphoprotein 32 family member A; SHIP2: Src homology 2
domain containing inositol polyphosphate; EphB2: Erythropoietin-producing hepatocyte receptor B2; MCT4: monocarboxylate
transporter 4; S1T: sarco-endoplasmic reticulum Ca?* ATPasel; BACE1-AS: BACE1 antisense transcript; NLRP1:
nucleotide-binding oligomerization domain-like receptor protein 1; DEX: Dexamethasone; GSK-3p: Glycogen synthase kinase
3B; HDACS: histone deacetylase 3; ABCAT7: ATP-binding cassette transporter A7.

(3) LV WY& ek Ik R AL .
CRISPR/Cas9 45 1) 3L PR g 5 ] LA i s 3 ki 5
LA DTER, 5 RNAI A H B b 2] p
LV-CRISPR/Cas9 R LT iz i T Z Flg i 15
R X —F R AE LRI B I R S 56 1 H A
B M. whge LMW, 55 40 M s 2 1
(Glia maturation factor, GMF) J&— Fifi¢ & 4
T, 7£ AD KK X w2 Bl Fakfbik
PEBEFRR T Cas9 Fil GMF-sgRNAs 1) LV # 541 i
/R GMF FiE &AL, HAET AAV A T3
D 2 LA R B Bk LY iRzt £
REGE G PR, (R B 2R A B 2L B 4y
(Chn G F5 454 25 1 R ) AT A 51 R AR e g% HE

% : 010-64807509

FF R M AT e B X LV B 1 G N AT LA
W IR 25 . B AR R s R G
BB IR R R . LV BRIRFE R e an iy, H
B A BEREAILAR AL R 4045 0] 6 2 3t Bl 3k IR 9 A5 5
FEE AR, AT RN A RS H A
B LE 2 R B AN AT X A R
PG ST IR, MR RE, 2
L RAYT 2 VA b g E e B RS e
oLV HASUEMRTEE, (E M IG5 95 1] i
iH. XTEEZ LV NERAIR AT B, 2
BEVTR T T AR AR 2 2 Fe A5 R 2 b B 11891

@) Evri&yw Hizkii. AD. PD By
FIGIT 5 X R BB BB 2 5 A BE L, ILA Ay

. cjb@im.ac.cn
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