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The Development of Medical Genetics Specialty and its Impacts on Health Care

FHT

(7> T A AL 2 ML I A 2 S 06 =, HR & Kt B s Be i AR 22 &, AL, VK AE M 06520)
Peining Li, PhD, FACMG
Molecular Cytogenetics and Genomics Laboratory,
Department of Genetics, Yale School of Medicine New Haven, CT 06520

Abstract

The accumulated knowledge of human medical genetics and the increased demands for the diagnosis, prevention and
treatment of genetic diseases led to the birth of a new medical specialty—medical genetics. Since 1980s, the American
Board of Medical Genetics has developed the training programs and the American College of Medical Genetics has
established many policies, guidelines and standards. In this report, firstly, the organization of medical genetics training
programs, the educational credentials and the core competencies for trainees and the status quo of certified specialists
in medical genetics are outlined. Then, the process of making medical genetics policies, guidelines and standards and
the current administrative management of diagnostic genetics laboratories are briefly introduced. Furthermore, the
impacts of medical genetics specialty on the diagnosis, prevention and treatment of genetic diseases, the translational
research for genetic and genomic medicine and personalized medicine, and promoting genetics education for other
non-genetics medical professionals and improving genetics literacy for general public are summarized. The
development of medical genetics specialty in the United States has been a successful model for building a strategic
and perspective new medical field on the basis of research and educational progresses. It severs as a value reference
not only for the further direction of medical genetics in China but also for the development of knowledge-based
economy in the information era.
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(CME, Continuing Medical Education, MOC,

2 ) R R L AN A A E R R,
3 ) P AL A AL R A AR BR T R 48 P K AT
B DR AR -

o I PR 388 A% 12 W7 SI2 565 = 110 U A 32 B R KR AT L
FER S M8 3 AR AL [RAT Lok A A =34y
M. 2 E A A AR S E (United States
Department of Health and Human Services){t: 1988 4=
il € T K S B E g #k 2 1IE % (CLIA, Clinical
Laboratory Improvement Amendments) , 1% % 3& il T
e 1 DA 36 1 B b 7 2 A1 R B A W PR S 2 Al
WAL W SLIG = A AT CLIA SR A B Ak ie (iR
PRIRSSHE IS, B CLIA $URAszG = al LI E
FIFRFr B ARBENIGIR . £ H AN A DMRSHTE
() = 97 PR 55 A = 97 #h B Ik 25 o0 (The Centers for
Medicare & Medicaid Services) 3T By #h B[] #55
R A A AIG RS A E - 55 B A A



YRR (FDA, The Food and Drug Administration) 3=
BN T B A A ORI AR TR 2 W
(AN AR B A AR o 25 8 3 A1) 47 3 s B s e
W AR S SEI0 RN 22 A i I RS PR TT
P, CLIA FIMI PR — SR RO BRIz B &
WM. Tl 3E E B2 (CAP, College of
American Pathologists, www.cap.orq)f 57 414145 %5 Jii

()T M R A7 ke S it o 2 rh A IS e 2 PR R e 2 VL

TESEREAR 5 A A7 RS 795 B P A A L A,

S8 5 A ZBUAF LE (R BB S I 5 I 25 A

Pz g o AN EE A2 2 0 1 B AR 2 W I H A I
JoR A R, A SR A IR A T B = Ok
ST IR AR b PRSI DL P fik A 7] S 56 5 12 W 1 HE

B, RS SLI = AATR T AME IER 2, FIAER

o B 2 o A RS Wi T H n] DR Rl < e bn i
(AR AR, BN, 3 BB o i I T 51 L

FE2H O3 At B B A A SR B 1A% 07 0 kDR 2 % DL

BRI A&V R e, REEMATEZNEL].

=, BEE#EMERAENER
B= 2 1A% T B PR €202 S X 1A% A5 2

T3 AT RAZ i R 38 A% O BT L 22 R R
A S TR L 408 L A S AR N ¥ T AR T T 5
BO N R 381 A2 7 40 5 SR e A7 AE T B Al — A
S i FL R IR EREN %Y AR R 6= SN LG '
St BRI AR MR B AL AL, 2H BRI A 20 S R 4
AT B o 5L 2R 3 A% 50 T FH 50T o e € 0 5 (R 2
LRE LRI B0 R, T4 40 1 PR 88 1 2 3 RS 2
JSLH T VF 2 AR 2 . 232K YRIT T Rtk
ANFG VPG A5 BRI SCTE r tho R 22 % W m
L SRR BRI R B R A RS 1
WAL fE S P Z AT 1T FUIF R FA B IR . 8% L
CZ BB AT W, LR B AR ) B2
L7 G RE 12 Wi T ) B EEL GRS 0 o

A AN RIS 2 T b T A SR BL, V2 it
&7 5 (N BUR HUERATS 5 253t — 20 I SE Rk F 72 K 1] B
R 2 AL I3 (36 77 AT J5 3BT 15 i PR 1ok 56
Ee EFTATERSAL R, IR AL T 018 SR s i
BRT GRS TR 1R (B 2) , XA
IR W 388 A AN DRI 21 R 2 Ay 22 i FL M EE 1
EHHBEGe AR . O MO A

8 —
1 . Clinical Genetics
1
7- 1
1
1
1
- 1
1
@ : Hematology Oncology
% - 1
g 5t 4 : Endocrinology
1
2_ 4=} % . Gastroenterology
w o - .: Cardiology
8 { ) 1 Neurology
N N _
@ p : Psychi
ychiatry
o
2 © Public health
1
Surgery
© |
1+ 1
1
1
1 1 1 1 1
100 200 300 400 500
H Index

K 2.

A BREERT 2011-2012 SRR, IRPRE &I TR R R Y

CREEIES

ASE LR H 488 O MER ST T AL AT % L (Adapted from The SCImago Journal & Country
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PRSI AR G o v I8 B R DR 2H 2 R AR R AR 4
ARAE B AR 12 Wb i B F 5 Ak T R I IR BB YK T
WEITIE L, A2 W S5 5 ] DLARHHE 2 1 R0 R 2
WHIE[10-12]« FERCARITIH, BAE WS = 24
b7 PR30 I PP Ak 3 UE T BOR SR A R 2 W i B AR . A
I R 77 T, AR5 A AR SR T 9] PRI A ZR B AR 1) 23 A DA SR
R 151 ) RE I Fe m] LS4 < BEpR AU RN Y (kR
SR LA TR0 i e B R AR R g [13] o (R gt A% (2= il
A2 W Z B F0 R AR AT VB « R AR v Y
il PR AL IR ST B Bl BN, 25 40 ik DR A [ PR bR
Y /F (The International Standards for Cytogenomic
Arrays Consortium, https://www.iscaconsortium.org/)
I RE £ N A ¥ /F (Cancer Genomic Consortium,
http://www.cancergenomics.org/) K& RIS 5T
5 [ [ 257 10 A% 2 2 TR 270 A e DR 9 R A 74 114 7D
HE (7, 14]. B FIIER 2 R SR HL T DLEOR DK S
DA E B= 22 R B n ()87 B R = B R A e i X B
F R EAL LB T A WIR N, 2R 5 E 1)
AW, DLRTRB G T T B AT, AT
AT 5 46 9 4 = 5 B R TT PR Al 2R G4 38 A5 T gk 31 DA
TR 3= MR TT RS, 8L AR R 4 = 2
[k F N 2 R S IIX — HE R ER 5 20 FR L 1% s g
fitho

=. BREREASBWARMARSE SEFHEZA
H

I 5 3 AR 35 R 2B 25 2 4D 7 Y N 308 A% 92 95 1 12
B TR BN N I8 A% G IR R R (g TR, 4 kst
FEE b = 25 AR N ORI AR A 2 AR AR 15 H
FWEE, A DALY (WHO) B3 _E A KisHE
H Chttp://www.who.int/genomics/en/ ) 4L T Bi1%
PR 5 AN PRt R G055 8., FEH BhastfE Ll
e, 2Bk, ARDAERWARAEE TSR
TR R BCR S E TS 0L, LA R B BE, VA
FRE 255 0] BRIRBUM ] TV 2 TH IR S5k
DAHESEAE R S R R - lin, SEE TAE S A RS
T A LA ) L2 T A% 05 ¥ 1 2 DR 2 i WO I R
AURHE AR e BE A SE R LR EE [15] - &M
AL DA E T 5 FRR R R R
AT o i, b BB ) B A N R 4
TR A A 4 2 4 S WoR TARATEGH T TN S 78

W A MBS TR EE Z/ER- [16] . £H
I 5% 8t 1% 5 22 F1 N 2K 38t /% 2% 2 (ASHG, American
Society of Human Genetics, www.ashg.org) /2 5l M
INEFB R AR R E, b KA LA
IERA G, FRTE SO R ERA, TR, &
FETHREZ LA M G 2 G
s

56 R AR A% TH I ) R AT R 2

5 ] 38 4% R 25k DR 4 = 25 P T I 1) R Bk A A T
AN TR L N RIREFE, DUl 2 I R AR %5
FEEAL BT 75 . MR AE 2012 SEAGEE T4 R E,
HeETROIER, WrER LRI AR R — AR
SN I E 5N 14, 164+ 7,654 .5, 568 12, 834
T I A 38 4% [ U ) g 223, 000, %8F- A\ B BEAA (1
FIRR B FAG RN e R A S 5 ) O 4008 3%-5%, I
A IR PR 388 A 22 AN mT Bl 2 i 2 N R H K g 1)
CITTRES, MhAh, TR R I8 A0 P HT 2 W A
BEBAE IR, InE T A RES I AR
R G, e e 3 R R DR 2 B AR RN AR I PR
N B LR AR AR R A B TR, SRE R A%
o B R 2 IR TG R 773 2 1) Ll
AT

I EA SRR Z M, Bt &ES R R 2
WAL R BT (170 o PR PR 238 A% 2 R A AN
W75 T DA BRI R EE L, fEh BB 2 7 5C
HURIH) tp AR B 22 AR 22 S LT 1986 47 [ X B2 2t
o B R ST SN XM [ 22 A% 22 v DA LA
o R B Bt b g AR 38 % 12 I R 55 th A2 DR 4
INI17-19],  SRTBR S8 A% 78 [ 5 A BEAF D AL i)
LRzt Rl, M=z BT LB A N A RS, ik
FEUT W BER RG] 5 (75 R A2 R G
AL G 4 2o P52 PR kAL AR AS BRASEA Bl R N
JIT A 3R SR B HR AT RE X R T R G i ™ E ) R
(17, 19] i, feils B 58 6 it 24 s B B R A TR 2E
B & DL AT O 45 BT A e BEAT TS 617 12 Wt
T bR ZR B = AN 4% R O P 34 o 1 R AR 2
[ I AT B o 4% E 3 B B 2 308 i B R B PR 13
BRI IR R AR R, DU I I 97 B2 238
I I H BAR S @A [20], (HHREZ LR}
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F R 20 0 e 2 W B iR T IR
B R

1. Genoptix PEZZSEH=, Witenw], R/KHFE, fnMl 92008
2. MMERIRY:, fae A ar R g, N

WE

fitidee 2 EH A AR OB R, BT a0 RS W T B ST, ORI
R ERIH . LR, B mEEIE R AL R HoR IR, Sl R A R R L T
BE—2B AR, BETT LR 12 W R YT B TR IRED « i R IR L 2 B AR G R EGFR,
ALK, MET, KRAS, ROS1, RET, FGFR1, XX e o (1) 1% 2 B S0 i 551 E 117 18 FH -T-AH 0% A 3R
J7, T 2 1T R VI 1) 70 IR AR SEIS YR TR B o AR ST B A 411 1R R A S il s N HR 1 0 A
s RAHCHRFE S H AT A R AT B A OG0 - Il 76 7 1 I U R B 1) 7)o 32 — AN I
A, St MBS RRMIF N R 2 AF R RN B IR E S W R B R A . RIR IR VAT )
iy ok 2 A A — A LB AR -

Impact of genomics and next-generation equencing at molecular diagnosis and treatments of lung cancer.
Abstract

Lung cancer is one of the most common cancers in the world and the leading cause of cancer-related death due
to lack of diagnostic methods for early-stage disease and efficient treatments for advanced-stage disease. In
recent years, scientific and technologic progress in genomics and next-generation sequencing has accelerated
the pace of discoveries in molecular pathogenesis of lung cancer that drive significant improvement in
diagnoses and treatments in patients with lung cancer. Several genes such as EGFR, ALK, MET, KRAS, ROS1,
RET, and FGFR1 are identified to have close relationship with lung cancer. Some tyrosine kinase inhibitors
(TKIs) targeting these gene alterations have been approved by FDA for patients with lung cancer and more
TKIs are in clinical trials. This review briefly summarizes the distribution of these gene alterations in patients
with lung cancer, patients’ clinical characteristics, their detecting methods, and related TKIs. As expected,
more gene alterations associated with lung cancer will be discovered and more TKIs will be available clinically,
which will lead to more options for personalized treatment paradigms and improve patients’ outcome. This
new era of personalized medicine not only provides opportunities but also create a challenge to scientists in
biomedical sciences, researchers in Pharmaceutics, pathologists, and oncologists.

Key words

lung cancer, gene alterations, molecular diagnosis, tyrosine kinase inhibitors, target therapy.

IEX
E R R T ar s iR, 78 MR T AR,
Jiligee f2 H AT A R B AE. 2006 % 2010 {E il I PE T RAE P M TP Z1 e 62 (1) - 2008
FERG IR R, EIEE, R ME R R SRR A N RSN [ AR BB A B B, il
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TG e RO o B o B R S8 T SR A
2012 F A [ iR BALE R ION, BEHEE R
(12— 20 b BRI T5 Y I EE, il 9 3 S
PR RKE T, BHAERLES 2 .

o3 B 2 L i 23 g /0N 2 L it g A AR
/N e /IR R I8 DK 24 ok B A T )
I3 Z\AB)NAT il ot 2 AN G P g v ) e
HOLEALRSEAY o iR N RISET e, H g
JE DR Ao /A S LIS W O 7, AR
g3 il g o5 N AE BB 1A A BT B AL T A R
SRFFARVIBRIS AL, 5N, &S HALTT BT 2%
RNERAE.

JLAER, B A vl B IR 41 0 f A e B oA
TR R, N e 1 43 BUm L R
TR, W5 FER BRI 12 W 4 B
FORTTPEA T BRI (3) o JE I X i 5
K2 BRI 7, B A T — e 5 filoies R A J R AR K
(96 BE (A, 31X S 3 A ) 58 4 (mutation) « il &
(fusion) . ER E Fk (rearrangement) 5 250 48 il rp
NS 5 R I RE SRS, 4R R T R S 1)
WAL, SO AN A KR . X R AR S5
it (2 T By TT A TG A R, AR TR
FiliJe s N (A MR 16 9T S HEST o« B RTGIR L
BERN WL KA EGFR (3 J2 4 i 26 K K152 44)
ALK (A2 Pk 2SR i) - KRAS. MET. RET.
FGFR Jt ROS1. ARIL{&] /20— LA X Se gk
CRILE filigea 12 W7 S a7 75 T 0t o

1. EGFR 1 ALK K gl

EGFR J& 5 b 5 40 i A= K 2% DIAH 5% 1) 52 4
RN, FERRE R R AR R i R EEA . ALK
Bk DR AR AR AE TR AR M OK A M otk 2
(Anaplastic large cell lymphoma, ALCL)F1 4 P41
J% (inflammatory pseudotumor) . i #RF 7T & IR
X 1) 38 e A AE T Bt s N 2 o i Fe B,
LRt R NP EGFR ZERI R L2 T 5, 4
GlA 37. B%RH 13. 0%: ARMRIHE 2 TR,
Sl 50. 8%A1 9. 0%; RN % T3 EH
Ao e 29, 1%F1 9. 5% (4) . B WE

12

AR 19 MAME R AN 21 AN
BT RRAE LS8R (5) - K& 2% 2 7% MR/
Yt N ALK SER B HE, AR
JHE A ALK FER E ARy, 534006 3
FER N ALK DR E R T Bt (6)
2013 4, the College of American Pathologists,
International Association for the Study of Lung
Cancer, Association for Molecular Pathology B4
KT EGFR A ALK 7> FAIFE R, fma T8
&G EGFR BL ALK 62 R S 1) 77 (tyrosine
kinase inhibitor, TKI)#EJ7 (target therapy) i) fifi & I3
N Jit e g N8R 1 A EGFR B ALK 43 T3
Wy 0T T AARHIIBR I b A, TR s
FE, BT R e e A e B RO AR AT 2L 245
B, RS B SRl Y ) ST e
ANIE FH T Jo s et R e, B anali iR b R e
AN L BN i O R G e . X T
AINERERAR A, TR MR E 2 15 2 e A
REmRARRE &, AN AP 5 70 TA I o
For I J5 s AN % e BB [RIRE IR 8 SRR, X T
A AR RIFA I, A L 75 23 A s il
PR ARSI E T (DY ) N, R T R
(—, =, =DM, ATARE B PR sk ie =
AT E (7)o BTEA, fESRER S, SR B 5
FRER A KB 1 78 5 15 2 Mg 25 e R
HHEBRWEIR L f7 g (8) » EGFR RAFEEF] PCR
B 7V RA I, T ALK R EHEFRZR FISH (1)
T

FEBAW ALY, EGFR K 5451 ALK
FE R EHEAF LR ThRe BT (mutually exclusive) #iL
G, ISR R A o — AR, 55— A
FHAREI . ARPE A N 2, B BLEG A,
JFILGAT FRIE S o XA B F IR AL 9) .

Hel FDA #tifE ATl ia T EGFR —
TKI A Erlotinib 1 afatinib , W& &M T67%
FE VR /N0 B il (1) 5 — 2k 24, afatinib 225 —
R TKI, 5 EGFR ANtk &i 6. W 24
Xf EGFR 25 19 #ME TSR RAZFIEE 21 A8
T 555878 (L858R) » IEAEIR AR K TKI 45
Pelitininb, Canertininb, AZD8931, PF299,



Neratinib £% (10) .

Crizotinib &£ £ E % —NFH T ALK Z: X #E
HEBA P i A ALK —TKI, 2ERRI RAE R —
RiaIT 5. HATIEEIRAREH B ALK-TKI A4
LDK378 ~ Alectinib A2 AP26113(11) »

2. KRAS il MET 5 EGFR-TKI HiFift

KRAS & EGFR 15 51k g —A &
BRI, BTEAR 2 1) R AR ke A R ke B AR
.o KA 30% iR Fl 5% R E R mf
KRAS R74%, KRAS [1)RA: F 87T EGFR ¥
T 1) RAS-MAPK {55 108 U Fr s 4k, AT
X} EGFR-TKI F=AHu i o B LI A 58 AR J2 5 i
T 12 F1 13 (5%, 1K B 5 AR WL W IO Mg 28
H(12) o ImARSES = FEH PCR Hi ARG M X
BE AR, B AR VE 2 35 [ i PR S 56 =5 IR I
FAR, AH R PR b — BN 52 75 717 35 A5 2 (wild
type)EGFR [ fitiflde i A, H KRAS KA 5%
H KRAS R ZEMH 2 T3 EGFR-TKI AA K
BT . I, fERH EGFR SRR A,
Rl KRAS RASX T84 TKI 6T R EHSH
WEEA EL. BARFERE EGFR 1 KRAS %
AR AT REPEIRAG, (HIRImPRIGTT MEER I, X Fh
AT TKIVGYT IR W1 R HiPE (13)

MET 2 [Al 4w 05 JHF 40 M AE K R 7 1) 32 44
(HGF 324k) , MET & [K9 1478 fifi e 1) S0 ik
il EEAEN . MET R 82 i
EGFR-TKI HitEf 55— MR, KL4H 192 7%
(AE/NE i A MET 2EHE$Y 8. 1T EGFR
KA MET J: R A2 B R FF, MET 2K
182 EGFR-TKI I3RS HiLIEIL 2 de novo it
MH RS (14) » H AT K2 50k RS2 =
F FISH SR MET (UL 1 . 33 4h, #1250t
REW, BEEAERT MET W5l 52 i sl e 44 (4
ST 2R AN, K, EGFR AT MET P TKI
A B FH AT REBE A R4 (13)

e EGFR—TKI HiuE iy 5 A — Fh L 2
T790M EGFR R4, XANRATLLE L858R

gooooobze1s00C0000 oo

ARIEAE, BT DL AN RAZ 0] B A2 SR I R BT A — €
SRV TR ot T AE A O T8 Py IX P R AR I
JEAMMEEIR D, FrE X TKL (R LHTT 300F %
K Z WM o AEX 5 BT ) R S it &
HLEM (15) .

EGFR 15 ‘5 1& Sl % it He B A 1) 2
5, Htin HER2. BRAF. PI3K. LKB1. SHP2 %%,
BT PIBK 24k, HERRIIREHF, Frilgk
SRt e SR R BT T EGFR—

TKIpTE, AT BT 3 3B 24 ki

3. ROS1

ROS1 s&— N S2 R B I S B , 2 JR B 3%
ZRG R — 5 (16) . fEEE, K4H 2%
FAE/NE it ROST JEEHE, KL,
a7 ROS1 & (A = HEf R /N s 19 N 5
A ALK JE D5 S HE AR/ i e s N B A
5] I PRI, 38 8 2 Lo M IR TR 5
BRIk, 3 AT Be A AR [ BRI BUm L EE . (R
ALK JER EHE—HE, X TH#5774 ROST JE A B
Kt N\, Crizotinib A [F#f 52 ) FueE/E
TR PR L5 % H A7 2 2L FISH J5ikAa i
ROS1 JE[RI HHE, X Pl 7 vk 42 B Al i 3%
& HE 76 (17) « KT ROSL 15 5% 3@ %,
HATHIERIAZ, Felext H T iErE 545
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WE

9 JEAT 24 22 (Fluorescence in situ hybridization, FISH) /& —fh s bk . 24 b (A% IR R AT 2o
HAR, BEALIH DNA BRI IRAR . ST B8R S 7 Rg A AR R A A, FISH 78 i 1 1 1A i
AR B . R ATt RS i B R 2 —, RIS A B TRE EE e
HFRNAEFRE. A E T IR W FISH FoAR RN S mOR— 28 2 (O fe g 1, R 5
FEFTRCF (9 FISH $R%E . REAE LA FISH H A THI I 1 7l &

Abstract

Fluorescence in situ hybridization (FISH) is a technique used to identify and localize specific DNA sequences
in cells or tissues. It can detect extremely small genetic alterations with very high specificity. Since genetic
mutation plays an important role in tumorigenesis, FISH has become a useful tool for the early detection of
cancer. Lung cancer is the leading cause of cancer deaths worldwide. The prognosis for these patients is
strongly correlated to the stage of the disease at the time of diagnosis. In this paper, we introduced some early
detection methods for lung cancer, especially the usage of FISH.
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Role of ADAMTS in Arthritis
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MWE

SI1RMMUEASSRFNBEREAMESEE AR (adisintegrin and metalloproteinase with
trombospondin motifs, ADAMTS)Z & — 258 1) Zn2 K& B B AR, 11 ZEETHA
SR TCEMESI IR . A 1997 4ERILEE —A ADAMTSs FKig kit LLK, 124 ikt 19 4
ADAMTS R A R IR . X Ee 5 FBEAEAMA R & o I A2 ORI 5k I 25 A 3 78 b 0 4% 25 SR B IR0 1
IXEERFE SR A RN SRR MR R AR, WARIE. PR, ST R ARSIk RE AL
ALEER T ADAMTSS FI 45 19 e FAE 5 98 IR

Abstract

The a disintegrin and metalloproteinase with trombospondin motifs (ADAMTS) family is a new Zn?*
dependent metalloproteinase family, which widely exists in mammal and invertebrate animals. ADAMTS
family was first identified in 1997, since that time the ADAMTS family has grown to include 19 members.
These enzymes are known to play an important role in development, angiogenesis and coagulation.
Dysregulation and mutation of these enzymes have been implicated in many disease processes, such as
inflammation, tumor, arthritis and atherosclerosis. This review summarizes the structure of ADAMTS and the
role of ADAMTS in arthritis.
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AR FRFIIERTRIBERMORE, Rz ar, marsi et T ADAMTS Siferh Sy
PAEERT, DOCTRIER R PR g gy mongeming T RKHIER. (AE
TR, BRGRROSERAT S PV sy g5 ¢ o LB HURLE A 52 % T R
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AREER G T ORI A 2R 4 R AR A
ADAMTS K&t : ADAMTS-4, -5, -7 J¢-12
I ZE A THRE -

ADAMTS K%

ADAMTS F S5 i 51 K 22 AT il M R il I
TERAEAE, T B AR A8 5 sUAl P24 2 Fh

signal

peptide disintegrin-like

SRR, —HCRiE, ADAMTS KIS MEHEE S
Bk, TSI, &R E ORI, IR
ikl thoe TSP HEFA, FIER S EL5 1
5, (A bg B4 MR C oty (1) B AR 40 H 1t TSP
HEPH) 2 (B 1) . RE ADAMTS HIfiEALE 1)
W5 R4 B E AR (matrix metalloproteinases,

TSP-1 TSP-like

/ repeats \

cysteine-rich

omain \ / domain

d
N spacer | spacer 2 C
ADAMTS-7/12

COMP/GEP-binding

domain
ADAMTS-4
ADAMTS-5

K 1. ADAMTS-4, -5, -7 f1-12 (&= B

MMPs) FIE AL XA FRIR S549, {H2 MMPs Jf
ANH& ADAMTS FKIGHARRI SiM%e s, FEH,
5 MMPs #iEL, ADAMTS [)JEMHE A X 3242 o
ADAMTS FKJE R 51 C ¥ ff] TSP 78R 45621
WA B A BB E A, HE R H T
i 0 (ADAMTS-4) #| 14 (ADAMTS-20) .
ADAMTS-4 ¥4 C uift) TSP EE P51, Cilil
C ity (1) &) B &5 A Sk R A A T R o 5 o K%
# ADAMTS FEA A& N s hn T, BIERE
SRR S5 893805 B0 11T ADAMTS-13 JUIAJ A
TE BT 25 A6 3 K 98 A7 76 19 26 10 T B W0 -
ADAMTS AT LA C i 1, BIE) S 8] b 45 14
B, XA T T ADAMTS [JRYIEE T 1A
ERA T EENEM.

ADAMTS FXJ i A 3 T AT T 25 M R Th R 1)
ARAERE 2 A TUAS R 3, | EHE ADAMTS-1,

30 ADAMTS

-4, -5, -8, -15, -9 f1-20, Il B{UFE ADAMTS-
2, -3,-14, 1l BAHE ADAMTS-13, IV By
AN EERFAABLY) ADAMTS K 3%, £14% ADAMTS-
17 A1-19, ADAMTS-16 f1-18, ADAMTS-7 Fil-
12, LLJ. ADAMTS-6 #1-10.

ADAMTS—4 F1-5

FEEZHE (aggrecan) & 55 HCE Y B AL
g5 FEAERI ST AN 52 I il Ry R v i T KA
PEMIVER o 85 1 2 Wi f W e A od s s
FEAEH, BT — N RENE S, HASH
Wb B R E . EHZEEHEZ N2

(glycosaminoglycan, GAG) fll4#, 1fi GAG fig
LRGN B JEAE K AAAE I L T S 32 B A
FH 4.



2B I B AR AR ST 2 K AR N e
W FE R R PG S {E ] - ADAMTS-1, -4, -5,
-8, -9, -15, -16, -18 W AVIE|E [ L hE. SR
ADAMTS-1, -8, -9, -15, -16 MI-18 HIEH%
PEBG VS PEIER K, Kk, ADAMTS-4 fil-5 j%
NT EEREAZHER. ADAMTS-4 feisiEid
o C i 1) ()RR 45 K4 3k 5 4 M v R ) AR i R
HLE S . T ADAMTS-4 2258 C it 28 K i hn
TAEH, i 74KDa K/MNEIAKE AN T A
60KDa Al 50KDa K/NPFEMA, [FIRHTHE T
ADAMTS-4 MfEEEmMdG. mH, &K
ADAMTS-4 7£ Glul480-Gly481 fi fi )& 5K 1 £
B, 10 LS B R RIARLE GIud73-Alad74 £ 15 Y] #
EAZHE. ADAMTS-4 (115 [ £ BB S TEK
TR RS T EA 2N GAG EE, FiuF
R, ADAMTS-4 1~ 2 iR = S 45 M 380 Fn/
ol 5] [ 25 Fy I RE % [) GAG A H.454 . ADAMTS-
4 S EERAMEAEH WS ADAMTS-4
R 2 BRI M, 1 B AFEE A RE A 20
¥In] 5 ADAMTS-4C i 9 1) [ 45 #3800 EAF
XA EEARBESEAZHE NS
ADAMTS-4 254, AT, ADAMTS-4 [} fERS
I H TSP HE 7458 A 2 HEH GAG 45
&, T HIXFEE ST ADAMTS-4 [ H £ b
B PRV 1 S DA AT B

ADAMTS-4 il ADAMTS-5 F]fE Glus™-
Alad™ DL HAh PUAN i VI B B 2 08, T HoAR
ARSI G 2 B AE HAh DU AN 7 s DI B R B T
Glud7-Alad™ £ S EIRCR, SR, 18 Glus™-
Ala374 (7 5T IR T 26T 28 1993 BE R A2 R Je B
RE L, RA AT A 5E BV 1) 3k 2k AT DL S B AN

BRI, B 5 5 1 e BEAE R Th BE -

T H., FESEAL U 8 1 2 B A DB 92 5K
RAIFENVER — DRSS, [, FEH 05 R0
N B B P L 5 5 Y Ay R D T AR
MR A2 B T8 Glud3-Alad™ 47 st BA VI
PO (10 58 R AZ U /N B R B 95 R JORE 1k
DRIty 8 N S E 2 AE S I P SR Y i i
JEE [ 7 A R/ B L KR DBl

BT B B IL-1 A TNF- a 4bER, 7=
A KR B 20 BX[R] ADAMTS-4 F1-5 £ §:47)
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EIFT = A BRI A o IR B AE IE S 5y
g AR, T H BRI . fE
WP E M F#% T ADAMTS-4 F1-5 (1]
o R BLX g B BRIE KT

JUE RS2 8] ADAMTS-4 REA 2%
HEZPE, ADAMTS-4 Rt R/ R IEAREAL 8
2 05 52 2k o SR1M, ADAMTS-5 fidi K/ B
REMS ORIF S 32 I IR 48, JRER ST it . DRI,
ADAMTS-5 AR /N R OCTT 26 A A 5CTT
PERETA. mH, EARA, IL-1a fEEE R
Fitm ADAMTS-5 ML, MAREE ZHR 5
ADAMTS-4 [k .

JSE ADAMTS-5 5/ iR OSTT RGBT R AR
RIEW RIESE FEAEH, RmoF 5K %
ADAMTS-4 75N R & IEE EEEH . Bl
Wi, ADAMTS-5 [ K RAZFEASRER2 M 91T
P10 5 s N BECE A R e R B & IL-1 B
B TNF- a kb3, B K15 5 ADAMTS-4 [
15, [FIRAYER I = ADAMTS-5 fIERik. [A
i, —SRFRFEY G ADAMTS-4 {EH T %
FEhREIE. U SRR,
ADAMTS-4 FI-5 fE NH KT REH B RKER
5, 1 H. ADAMTS-4 F1-5 78 1E 3 A8 575 K 1
WEFPHRESHEOZEREME. B,
ADAMTS-5 TE/NROCHT R REHEEAEM, 1M
ADAMTS-4 5% ADAMTS-4 FI-5 7 A K5 %
HHOR A5 R BEMEVE A 6,

ADAMTS-4 Retig i — e M7 FT i S,
i 1L-1, TNF-a, OSM, TGF-B %, iXLu4mffy
AT Refe sk g EYH ADAMTS-4 [1)5R1L .
FREBEMZ, XEHERNTFHARIES
ADAMTS-5 [fIRIA. TE NKBE MRS, IL-1a
1 OSM F:[FI/E A AT LA$E = ADAMTS-4 [F3R1X,
MAE IL-1 a BM/ER Nt nl LAsE s ADAMTS-5
Mk, XFEH ADAMTS-4 Al ADAMTS-5
BEA R RE S @ . 5 FRSE AR — 20
&, ENEEAT, ADAMTS-4 {135k a4
TNF- a BHETFAIEE IL-1 B HriRprsm], mix se
Hl77% ADAMTS-5 HIRIE A M 7,
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ADAMTS-4 F1-5 (13 Pt 4 HoAth py Y5 44 A
FHrATT, 1 PACE-4 & A BT & P i
G H o W T — B RT R S AR LS, BRSBTS
ADAMTS-4 Fl1-5. ifif PACE-4 ANFE {518
HhRIL e,

Syndecan-4 J& K B 73 1 B & 21 5 AL 45
5 [ (heparan sulfate proteoglycan, HSPG) X Ji%,
AEfL AT ADAMTS-5 175 . Syndecan-4 A LA
HiF@ETEOR-EQRMAEEN, SEE@ds
i MAPK {5 5B E& 17 MMP-3 F& Bk E0E
ADAMTS-5. 7 Syndecan-4 pii & K/ B A & B,
MMP-3 ik ~F%, Jf FBHET MMP-3 [1i% Rk
i %k ADAMTS-4 F1-5 (35, (HZ A5
FHLH AN . [E5E & 1/2, Syndecan-4 il
F R/ B RE B8 DR AP B S DS T BT, AR R IR b
Syndecan-4 1 ADAMTS-5 X 15 4 ()9 Bt
T2 B A L BRSO,

ADAMTS-4 F1-5 L BA HALIIEE, AbA]
A AT BN AR B 20 (biglcan) o XUBE
HEOZHETLYS VI BIREMEIER, HrEd
S VI B JFE 28 AR . XU R B 1 2 0
Bae g 7= 4 A ILAE B DR 1T A PN 28 IR M 51T R
NIRRT, SR, XA RIUE S A DR
HEVEIIRA R IRTE 2 10,

ADAMTS-7 F1-12

ADAMTS-7 F1-12 = iilt =z B 25 # A 8L
i) ADAMTS KGR . HiEE#RE ADAMTS-

7 F1-12 TERT5 R R b k5 EERER

WFFE R B, ADAMTS-7 F1-12 15 KB ST 4
NI R RIERETH S, MAEERTTR
I NI SCHTHCE L AU ADAMTS-12 3Rk &
ETE . BN HE BB TR F, TNF- o F
IL-1 B ¥t T %1% S ADAMTS-7 Fil-12 HEik,
RIS, IR LA K775 NG LT 4 BR20 g
REEFE S ADAMTS-12 [F3£55, KR 15
T ADAMTS 315 BA 4H 2 A ks S e

ADAMTS-7 Fl-12 fE#CE KB ki
EHVEFH, ADAMTS-7 Fl1-12 S5 1 3 8l I ] ple 2

A FERCE R B A IS EORTTROR R

32 ADAMTS

ARG ADAMTS-7 F1-12 AJ LLAE Ay HR 55 i
% M % £ ik parathyroid hormone related
peptide, PTHrP) {55 I8EI1 R+, i
PERCE A AR . ADAMTS-7 F1-12 £ ZEAE IR G
AR AR )3 A= 2 B 4 R T A K AR A
HHIE, TAE PTHIP @mKRBI ARG LT
KA E] ADAMTS-7 f1-12 f)Rik. WiH., 7
B A it ik ADAMTS-7 F1-12, #eE kit
TR ELIkR Y (Col 11 AT Sox9) FlH kxR &
Y1 (Col XD MBI BN, AHS )4E, PTHrP
MREBEERS. SHMHE - Z, Mk
ADAMTS-7 FI-12 [FJRILRS, PTHrP Ri& %,
Mk E ADAMTS-7 F-12 )&k 50 LK E
PTHrP [{EA . {HBEERIZ, ADAMTS-7 fil-
12 A ] R4 4 Ak B AR T e AT
s 1L,

E #4812 45 (brachydactyly type E, BDE) &
— o G i R AR, AU S, FEE R
BHE RN EEIRIKEIL . 7£ BDE i A5t
R, FHHH R R, HPTHP LR
Wiy ¥ ADAMTS-7 F1-12 [RiLEE N,
—BWF R I, 7F BDE 9% N oL I BCE g
BE AR EMRIB I RA T B E ., X L
WEHER B, ADAMTS-7 F1-12 Xt F AR E® K&
HABEEE 12,

JRAT R )8 B DA B 1 A AR 4 P 1
JREE AN, T ADAMTS-7 Fi1-12 GEWS 4w
KT HEEILFEN (cartilage oligomeric matrix
protein , COMP) . COMP &—> 524KDa “k/)
() AR I 2 S IR IR R B, R g
M AN () — it . A2 COMP LR R AR &
i G AR S S A S AR N LR O, I R
PEBRKEAR, BEREREAEE. BIEN
WFL KB, COMP wf DLl it ¥ B & 1 32 14

(integrin receptor) K~ #E 4 M R B, [
AT DU S0 AME R B, 1X
RRE, AL, dHEE AR EER,
Sk Fe e A AN R T 13,

ADAMTS-7 Fl-12 5575 KA MR =Z
JIABATTET LA AR COMP. E3045 275 e, 1



FESR LA K9 NI e el A 21 COMP T, i
FLAEH ST 98 RS R 1 9617 28 98 N IR T 3K
B AT I A & B, ADAMTS-7 F1-12 (7K1 2.2
ThiEi. R4 GST pull-down F1 62 FE I g S2 i %
i, ADAMTS-7 #1-12 7] LLE #2454 COMP. Tfij
H, B ADAMTS-7 #1-12 />S4 ) COMP
J T 5 E ST 2 AN Rl 21 COMP Wi AH
o B X HEBE AT RN TR, I
ADAMTS-7 MI-12 e Eduig S, v DUR
fil] 1L-1 A1 TNF- a Frif5s 5 COMP HIfEfE. 5
HOAH— 30002, B N A AT R A S TR
TN S L] ADAMTS-7 F1-12 1] SIRNA,

T] LA 3 PRI COMP [P [ o [RII, HFFFeR B,

ADAMTS-7 fiI-12 5 COMP JLFIAL T N K#H
A o 20 o 2 i B FL AR M s . EARE R Z, B
Sk ADAMTS-7 A1-12 H A M LK 4+,

&) A

1

05 Lﬁ«—*«——»mm_- I

ComMpP
fragments

aggrecan

COMP

ADAMTS-7 A felEfER 20, M ADAMTS-
12 1] DA PR AR R (4 2 4 1416,

R, a2 BEERE A (alpha-2-
macroglobulin , a2M) T LL{EN ADAMTS-7 i
-12 A, eI COMP B)[EME. [EIRT,
kL I RT A (Progranulin, PGRN) A% i
AN R AL SR 405 ADAMTS-7 Fi1-12, M £
" COMP %3z % fif. BARMUL, —J71, PGRN
RE % 310 1) 2R PR 20 B I 1 TNF- « 35 3 1
ADAMTS-7 #1-12 §7/=4:, 5 —J5TH, PGRN #g
g J8 o B R - 8RO i 2 (A BPE R T A
ADAMTS-7 F1-12 [f] COMP Z [8]fIAH HEL R .
ADAMTS-7 f-12, 1% H#, COMP, PGRN,
azM Fl TNF-a Z [aJE R 7 — AN BAE R I T
PEMIZS, FEAE ST JOm B AR TR RIEIEH (B 2)

17,18
o

aggrecan fragments

&
—&D

GEP granulins

B 2. fERT R e, ADAMTS-7 f1-12, HE £ 4, COMP, PGRN, a:M #i
TNF-a Z [ HEAERREHE

BOIEWFFR, 7EE R W E T R,
ADAMTS-7 [d] TNF-a FE % T — AN IE A 18 58
B, REERTRORERE. EFREIHR
BT RIS, ADAMTS-7 [KZ2ik KRtk
Joa (1) 33 e T v o A 3R A i 2 SR S i 3R
15 ADAMTS-7, RILTEZNSE/N R, PN Bl 4E
IR, FAEZE/NRILE R T R R .
TEF ARG FIE T /N R A R I, i RIA

gooooobze1s00C0000 oo

ADAMTS-7 FI/NREBILH ST 2, &K
TSR, T knockdown ADAMTS-7 J5fig
B8 a2 O T R TR IR R A, I ELYBAES 1B T 2 1
K IE. ADAMTS-7 fefis i TNF-o DA HAh 5
ORI RAHR M &R E AR RIA, [, TNF-
o I LTS NF-xB 15 5@ %755 ADAMTS-7 (1)
Fis (F3) 19, 20.
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NFxB tTNF

O
OOO\A

ADAMTS-7

OA progression

o0 ©
® O\ COMP degradation /

IR AR &
OV g
=
3: ADAMTS-7 [A] TNF- a 758 571 4 IR A 1 e il 15 s s = A
RE PR o TR L 22 000 3R R R (P R AT RE o

o CERRA IR NI, TR PE RSN
ADAMTS-4,-5,-7,-12 el SHCEAMI Ao aAMTS il 7 i s Ml v 36745 4
SO, PSSR MIANER R e

Iy (IR AR, AT BORCH (10 58 Bk K AT RE I
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MWE

BT AL (T helper type 17, Th17) & —FEiic KBTI AL, Loyl H4n /2517 (IL-
17) NHRFAE, FERLAAR B A8 3 1R B G AN A o078 SR Ak R R R R P T 2B . A, TEZ R E S5
PRSI (15 RO FE T, Th1740 Mt 78 2456 F B A 0 o {HU, JRAS 2 BT A M ThL7 40 7 2 BUm 1,
FORMEThTA0 AR I AL TR EIL-2300 0 S o BT FEIL-2352 4K (IL-23R) #£3% ( N7, Bl
I LI FOHE B PO R 5 S B 1 (Serum Glucocorticoid Kinase 1, SGK1) #&i% SFIL-23R15 5
BRI S . TR ALY (NaCh 7] LA S SGKAR A4, IRt R i o 7 il
K& Chigh salt diet, HSD) Kif S SGKLET 4if 1L WU M Th1740 st o e 3k B & Fas KB

AIREME.

IR, HSD#A S W] 15 & i v i BUR PEThATA B 1 74k, R2E B B Rk g . X%k

W], HSDW e H & B PR RAT R R 2 — . EIRXREZRER T, FATHRHSGKL , — R B
P, WA S AR ThL 740 A 70 e T e 2F B G 3 A FRe 1) — A B AL 4T

R

TheH A, L35 FURE R R 15 S I R L (SGK L), H & %, SLibk B & e Vel a8 % (EAE)

LM AFE R, RE T E KR
REEMACE AR T 8FUEE, B2 H 5%
PRI R AT IR R T o B 5 S R
AR A A AR Fe B R R A% AN FRBE R 3R S Y
ik, I ER O 2 e, aImmR,
YEERDKT, RO AN IE B[] R i,
REECRHIFAR, LR BRMIE R4S, AL
AR P 5 [ 258 B G e VR0 R0 R 10T R
AR BUE, @R TREE T S EURTE
THRRRKI 740 B3 389 T3 5508 B S e (K K e
e € 9 B B G BEVESR K 575 — A AT RERI IR
fil KR 2 [2, 3] EARERIZ, HH =R ER
HALE, SRS pR A b AR R AN s & dh A
PrigftRe, SEUNKRA R, X5HA S

G 5 1 R AR ARAT % DI AE 5G4, 5]

TR KF b, SO E S N T AT
FEAEAR RGN R T3R5 5 5 B %, T Foxp3
FEPE RS R T4 (Tregs) AT By 1E [ & S i
YHAVR AT R AES, 7]. TGF-B 2 Tregs/ =4 1 — A
KL T, MIL-61EA—ANERRY, JAEA
R R s S A SR E G, T
TGF-Bi% 3 I Foxp3*Tregsi =4z, st i S
RAEThI740 M K 7= A2 [8] . Rk, DLRT s 2= e
S H B % R R EThI7 40 AT & 5 & %
P 1k 2335 45 U Foxp3+if T HET 4y =42
[ AFEE MG R[6, 9], Ja L m 9T /R Th17
4 H P B0 AR T E AT Tk M AN RS M [20-

1 Thl7



121 [RI b, 40 PR R A 45 IR 2% ) ke s 5 2L
PEThL74H SLE Gy S B ok B2 Hh R s » il R IR
RT3 SR I ThA7 40 ML 1 5 5 oAk, I AR 7T
G g2 PR I 5 R AR T 5 — PR TE 1 3R
BN [2, 3]-

1. Thi7THEHIES

% Fh BN BRI N SR B BIE L LR A,
Th174ua, 1EA 8 IR R VET 40 A 2
—, 5ZMBE 5 Rk EE A RIEM K2, 12-15].
P& SNThL7 40 ff (91 46 53 At =2 i i TGF-B L FIIL-6

(I RINER 175 55 S5 R - RORyt ) 22 1 5K S B [,

16-18]. Th174HMA AT 73 WAIL-17A,  [E]IF 7]
PLG3 b — S HARAR MU R 1, RHEIL-17F, IL-21H0
IL-22, TfjiX S6#0AE Tha7 4 i T4 4 i [A -7
[12, 19-21].

CDA* T v BAVE R, 7EAN [F) 40 fa IR 7 5%
Wi R A] AT 040 [22] . BRI, Th17400
A Treg4ll B 76 A& A 43 AL 72 A A5 — AN L A 3
TGF-B15d ] LA S Foxp3MIRORYt £k, 4R
T 24 5 1L-6 [F] B A7 ZE 15 L T AT {2 13 RORyt
FKik, [FIEEPIFoxp3MIifs FKIA[6]. Hk, #
JEL R R A RERIL-6/74, Thi74iiE
Treg 4 i 2 18] 1)~ 4 w2 17 Th7 240 il 1) 77 19 #%
Bl ThA74H M FITreg g 2 1] (1) ~F- 1 5 g3 H 1)
T YA JCICAR G, T I AR PR A S 2 X E
CD103*# ZAR 41 A 43 W4 I TGF-B 1 A A B 1B Tl A=
ik FMIL-LNL-61%h 78, (H2, I N IThl7?
4 B 55 2HL 2R 9 E 08 A A9 Qa7 Bk A R A5 A A
FITh17Z0 M vl Ge 2 A [F Y, BIThi740 M nl e B
B F2EA, T SR R R () Thi 740 i 2 75
J2 AN [R) 40 23 553 40 i IR 7 3R 55 75 3 20 A T
[P35 B — 20 A AR SE o

Z I 7 ) BHTGF-BLEEThI74I L da R B
LR RIEEEERAMEAT, 9, 16]. RN TGF-p1
S5 B R T S B Th 740 M B0 i/ [16], 11

R FRIATGF-BLN AT BETh17 48 M (1) 7346 [7, 9].

SR, B BORE 78 B s ThA 74 i 3 AR A 5 4k —
FIAKI T TGF-BLIY A% . WA AICDAT TH i
AIFEIL-1B, IL-6FHIL-233L [RIAF7E BT 3 K 1k

gooooobze1s00C0000 oo

N —MThI740 08 . 5 HTGF-BLAIL-615 T 14
BLTh1740 AR L, XA ThI740 X% S/ B
G G2 i 1 B LA TR K BOm £ [26] o 7E U 2E
fith b, FRATTHE— 2543 M 7 Th740 B 534k T 75 I 1)
M. BATRIL, o JEEThL7 40 i) 7= A 75 2
TGF-B3IMANZETGF-p1, TGF-B3AI L Th1741 i
BURSFIEMI R B[27].  FL b, IL-1B FIL-6XF
W14 T T 240 i 1) 8 T 30 43 9 9 R PE TG
B3, TGF-B3fEA—Fl B 7 WA+, Wb i 4
Thi74u /=4 . Sk — B Thi740 5
AAE S A L R A 2R AL, TGF-B3 1k 2k Bl fH
b 8 T 00 1) ThaL 7 248 > e 3 T 552 e EAE 1) K e
[27]. Bk, DA A e bR B A [R] 48 i R - 2R 58
SN E T RERI ThAT4 M. FRSZ, E/NRAIA
Sk v C 20 € AR RPN R SR Y Th17 48 .
— R A PR AEIL-17 51010, X E B g 2 AR EURE
PER, TR PR IL-17AIFN-y, R E SR
PRI ZH 2 96 s R [28) . A4 FH A Ak 2
A4, Hirota ZENEW, Th1740M07e 18 M 98 0
BIANEAERL T2 Hh AT [F] IS 43 WA IFN-yFHIL-17, Bl
oA P A IFN-y I ThAZH i [29] . E0wtEThl?
4 i 1) L BERRAE 2 — 2R3 T-bet ) R1%, BIfH7E
EAVE S N ThIgE /S, 5 n] B T-beti) ik .
{H2, HESERE NSV A RE LR 211X
FER L, R BIThI 740 404k 1 ] 58 M Bk 2
R, A JEARSEAL, A SURERM, g
TIEIFIThI740 75 3 1) R AEH 2

2. Thi74apad sefia e

A ThI74H I 704 A A R i@ i, 1198 2
28 R BLIL-23%F ThL7 4 i 1) 37 384 A 4 47 LA B e ik
I IL-23R I A K A% 5 Th17 40 1 309 14
L SRR IAE F3, 11] . 1L-2372 FHp19Fp40pi A~
VB, R ) R TR AR . p L9 (Rl R R /N BROGT
EAEN A B Ror 58 2R B, Thi740 i 7E
PLOFE Rl 2R /N L R AR #1482 2 48 (CNS) H 5 H
TEW /10, 30, 31]. WALEBRT A BN, 1L
23RN Z AN L TIRZ AN (SNPs) ity 45
s (UC) , W REH (CD) , £ R
(MS) , 58 B R 28 AR 17 8 1) R 95 FH 5% [32-
36]. MAHAI/KF FokiE,  IL-2315F 5 @i IL-23R
AT RN IE AR, b U s 8 1 T 4 P 3R T
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IL-23REI/KF . WAL T AR IAIL-23R, 1]
FE ThA7 (1) 43 4k i 72 oF RORyt I 5 5 AT 2 3k 1L-
23RMIRIL . 1EH & RPEMEZ W, WEAE, 4l
RFAREIFEFHIRT % (CIA) H, IL-23RIFH
S 5 Tha7 40 Mo i A& 5 1 R0 S0 P 25 UM R[4,
37,38]. IL-23RiEk /N R UM HEAERE /2 % 2]

SR, X 5 ThL740MI7ECNS AR 24 11]

FIH AL, IL-23RMATTERSE R T T 2 1t
o BARA WA R IL-6FIL-21 R0 LISTAT3IK
s (1) 7 ki FIL-23RAGF & [21, 39], 1HE
Ty — W AR R, —ASET R I Th 740 i 1) %
K Te-Maf FHcZETA i B IL-23R I\ ikt
& B EAEH[40,41]. UEAh, HOHTRORyGE: Flll 7
FIEESS H, RORytAI 45 A 1L-23RJA 5T, EL#%
BOFRIL23r L Rl A [3, 42, 43]. Blt, fETh17
IR E AR, ZERETSETIL-
23R\ FIE, IR FIL-23E 5. HAT, % F1L-23
R 1 Th7 B0 VE (145 = 38 B I F 90 1E 76 38 T
(I i o FRATT S5 5 R FH 5 20 PR I e s AR )
SR, WiE T SGKLZIL-23R15 514 55
BN — A R B, — % S, SGK1E—
AN 4% b 2 4hi8iE  (Epithelial Sodium Channel,
ENaC) [ SR AL BB » ALZERM T — 3K &
PR S AN FISGK L5 Th 74 i 43 4k A B I A
Kotk

3. THMRBELTEFNa KEH

i IR -4 49 2 7B 18 (voltage-gated sodium
channel, VGSC) HM/NIEH K, —NEALE
CNSAHEF— /N T ISCNABII £ [44, 45] . #
RIEVGSCE ZRIE T I Mery4ifi, (H27ERLLL
GaRE AL B VGSCHIZRIL[46]. 5140, 7 Hi iz
RESRS, WRT 480k n] R£EVGSC. ik
PR, ETCREUEMIEN T, THMETH
[FIVGSCHE S 4 HL P ShCa? I =c #3311 i ik
CD4* TH I K B[47,48]. WFFR KB, VGSCHI
FIEX T e CDAT T PH IR B 5 I s H
e R REEN . MVGSCHIFH], T2 K EE
FONTH IR AN, 18 7 SCNSAKE [Rl i ik T 2
FIAKE TR, ZRRESHNHICDA* TH ML SE(E
5 [44] AL DS A, S PR ST AL 4E A,
VGSCHIWE AT 175 T Nat i, ik 5 11 25 4 4k A

B 2 51 T (1) B -4 45 - 3 1 s T 5 3
i i Ca®* {8 £ . {22, VGSCHITCRZ [a] A A
SEUATA EAE AR, DA EA4ERECaZ 5 5 it i
AT AL, B 75 ZEdE— P I AT A .
R, @I X VGSCH#ECa2 5 = I 4> AL 1
WEFL, K235 BhBRATTRE 47 M EERE T 41 e i & 118
FRARE e 1

4. NaBESETh1740E 4%

JfL AR Nat ik BE P R 5B 0E e, B AR AR KA
£ b S B4R [ 5K S AKAR . ENaCR] 4% il Na*
eIz, IR 5T A I HE R K S . PR
ENaC T4 3 AL A4 P P 358 P ARURI I F 18 45
B ERIX —ThREE CE K R i DL R PRI, 2R
G AR R T IRUE, B4R, B LI
W 5 38 5 AE R g 4t K e [49]

SR, Sl I A E s T AR, B
AMNatth B2 520 Th1 740 B 1t b AN n i H &
G 5 PR I XU [2, 3] AE/NBRAT A I T4l A
Na*7£ JL 2% FH IR BE 29 9140mM, - S5 bR ) 21 A
Re TR Nat (R FE AL . FEARAMSESE o, Natik
J5E 38 FE HE N 40mM, Bt RE (2 iE Th17 4 e 1) 4344 [50,
51]. BEAHBIE, MTF/AAROTHM, E2ER
IONATATT AR AR B PR - IS 0, Bl mT LS
STh17HI553 A, fRore, 1117a, N17f, 1123r 13
K. BEWLERR BN A B B A A T4 3k N Tha7
4Hfu[2, 3] HEENZ, AN MNEER, HSDEE
3 E A TP AR A RS (CNS) H I Th1740
J, FAE R ThL740 M N 510 B B % 5 2 K
PR (MS) /N A B EAE ) A0 N

HSDXTEAE A 17 B 1A 2 2 50, 1X AT
RSk [ T it v 3 6 ThL 740 f B 42 5, t ]
RE 2 BT 30 i 18 v B 0 (R 252 [52]). . H A
T DA A i T T A B % N 2 A A AR R R 52 e [52-
55]. il d, A 7R B4 B i 220K B (segmented
filamentous bacteria, SFB) fE4& P 7% S Th1741
Mu[52], 1AL B JE I R 5 5 Treg 4 M [56] . i B
B 5 B B g% A ORI — N IETE A WTIR A
W RE . BEFKI, o (germ free, GF)
N EAEEA SRR HRGTVE, X BAIT 41 i 1
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FIGTEEA W . Sy —J7 1, SFBHIIIA, W]
fHGF/NRIEAEAL, Th1740AR% H 3 n[53].
T R A R S A T A A T R T 5
PEPEZR K R SE T RE . B, H B
HH [ — o 8 2R ' S A = A 6- R TS| 5 3,
2-b]*H M (6-formyl-indolo [3, 2-b] carbazole,
FICZ) , H#RRA TS & IESZ4 (aryl hydrocarbon
receptor, AHR) FIIRIERELAR, CgliE e et o 2
Fom L R IR ER 4B Cintraepithelial lymphocytes,
IEL) B ImE R . LA TR, K
BRI IMFICZA /N BR45 B 4 1) R J& B R4 2%
P57 S5 T ER A £ tne] 5200 i 1 B B DL K Bl
Ja i AE A Th 740 B BH 7, B AE 21K R
KIEE RN IG5 B B G2 593 AH 5%
PEROFAA .

5. Thi74ifa - 4LKINa (55

AT AR 70 3R BINa A 3 (1 Th1 740 B £k 1)
5T B 5 S R FNFATS R & [ i p38
DL SGKIMI R, HHrSGK1XTENaCH) i /2 1R
FEE[51, 58] PEHRIE, p38/MAPKAHE L EN 2
FH 24 g AP Na i B 25022 51 B 9k 714846 [51, 59] .
B 5 , 3535 MU S I NFATS AT DLl I s
T SGK LA 5 IX Fh i Ak i FE[58] » LART SRk T
H NFAT5 #1 SGK1 #§ /& P38 1) '~ Ui J& ¥ -
Kleinewietfeld %5 A\ i i £ FH £k 2% #1351 FIRNA
T AKIL, p38, NFATSFISGK1=47ENa*
B HIThLI740 i A R 0 B

H—J7, SGKITEH FME S HIfERLE
AR T 1S 2 T B 5 (PRI [3] - E A 1 Tl
FR AL X ENaC (1935 1 /& 28 5% L H[49]. SGK1&Z&
ENaCHIVE MR EE TR —. ER—ME
S S o, Al @R L A P R A U L
ENaCI¥1 1A RIS MK N s Nar iz fir . 4 Az
(PS8, RTThL74H M 1) e L s /R I I IL-2315
5 A B T 5 5 SGK LR IA[3]. SGKLFRAIIT
ML AEThL7 204k IR A AT R B, HE AR
IL-23f 5200~ ,  Th1740 i iR se A B 1 A8
b o HEE BT R R IL-23 52 (R B I T 41 Al
FISGK LB I TH M ZEIL-23 /031 R, B4
HHARIEFA—NREHES, KPSGKIAMIL-23R

gooooobze1s00C0000 oo

E5IEEE B M IR G E . AATIL-2315 5
WHTThL740 M A HLE, B 7 #0815 IL-23R 7T
P FSTATIRIEZ AF, #B AR BH[11]. A
FIWEFCUERT, SGK1ZIL-2315 58 S M 1) 5
Ah—ANRERELZ, R DA R R 3 IL-2315
SRR ThL7 A0 () 22 180

AL, SGKLTE L 4t F AU A1 43 AL AH C (145
SR B R AR B8 T AGCHE
M e, 5 AKtFIE[49, 60]. JEidPISKEPDK
FE AL [ SGKLRE W 0 2 A R ilF i 515 S I8+,
AFEMTORMIFoxol. AN[EHFFR 4 RIR T XLk
R AETH MR E R AP AR . ik, 3R
AT T — A EE MRS R o, g RER
CDA*TYHMI |, B3 T IL-174F, Ifng, Tbx21, 112 Al
119 [ 1 40 1T LLd i SGK1AINa *R I 45[3].

5 SGK L1 %5 Th17 40 B 4 16 75 ZEIL-23 1)
S —3, SGKLHRFE TN/ WAIL-17 23 T
— PR HIL-23 9 /> [3]. SGKLER FE /N 5 Xt
EAE ) &% B AP, HSDZAREHE 5 SGK1
SRR/ R E B B M R R[] 45 B TR,
SGK1T[fENNa* 5 T il & i — A 245
S,

6. 4iES5RERHE

Thi74nffa T Fifs e O8] TIRZ IR
R . AHE PR AEASER Zo T Thi74uREtk i,
AR e MR R S E B, XS EA 2
P57 . IATIRIREFT RN, HSD AT LME NS S Th740
IMCAMIE B B Tz MR R AR R R I — AN RS

O, ZRIVENRESCEMANSIE I, b5
NFAT5/TOnEBP {5 5{idk SGK1 MIFRIA[BL]. FisiE
JEni#5 325 SGK1 FSIEEEE p38 MAPK 15,
CDA'T 2 IX —15 510 )G ] e B Redz il
Th17 ZHREERAY, DRtk $25 1 mdMiasT s SGK1 1]
LR Th7 40/ aT el

Th174HHEXTIL-23 ) R FRARCRESE ke 1 Thl7
RRMIEOTE. Thi74fe(E 55 SHIL-23, Nat Al
SGKLZ [AIFIFHIeME CUEd 11, 30]. #AT, Thi74f
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PESRENE SRR, KPR (IL-2341
Na*) 2 [BJ BRI ANERE, IR E 5 Ie R
REZ IR ThAT AN 5 B SRR I 7L )
PR

STV PERAARTITAII AR, AR
AR, REFIA,  HSD A REISGK U740
AT E B e, IX AR RN B 5 et
TARRTTIRAE T — N EREA BRI £l FELLE 3%
P SN, PR I X LU IR fi A PR 3R 22 93T
B B e vEom i) ETHRAT R — 285
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FRARE BTN . U, MIERTE4IR (Miroglia) S RAELE AD KRAE K&+ 1fERH 5
JUREM AR MOGE, JFHE T — & BORF SRR o« /N2 IR0 I 240 HL V7% A 3 1 Hh AR A 22 2R G 4 Al
IR U5 A AP VERT AR ER FTROUTAR LK tau 3 A OO FEERR AL, B B2 JCIBAL JETS, TEROA
FIBERGRIRIOR , RUIIPL RAELE AD AR S R A o BhAh, APOE4 2k [A A HE A4 AH 5% )
RAEDMAF M 1 AR

|
B R IRUFERIG . PR RIE . /NS RGN . JOREIMA
Abstract

Alzheimer's Disease (AD) is the most common neurodegenerative disease characterized by a progressive loss
of cognitive ability and memory. With the failure of clinical trials of Ap amyloid-based drugs, the A
hypothesis of AD pathogenesis has been challenged. In recent years, microglia-mediated neuroinflammation
in the pathogenesis of AD has attracted extensive attentions in the field of neuroscience. The inflammatory
microenvironment caused by microglia activation in the central nervous system can induce the deposition of
AP amyloid and the hyperphosphorylation of tau protein, eventually leading to neuronal degeneration and death,
cognitive impairment and dementia. These findings indicate that neuroinflammation may play an important
role in the pathogenesis of AD. In addition, APOE4 and mitochondria-associated activation of NLRP3
inflammasome also play important roles in the development of this disorder.
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_ _ SAIR A A SR TT BT B Al 1 21 2030

R R PR HEBRIP  (Alzheimer's Disease, AD) AR5 6570 Ti A, iM% 2050 4E4E 85 A Ath

2 A RO IR B B AT MR RN e AD i, AIRSAE] 11 1

(neurodegenerative disease) , T ERINIEAT B, AD L2 T N KA R, IS R
PEICAZ IR A RN D REFERG - K2 T0%I1) & -4 AL f g 12,

PR B E A AD 5lkS, EERAT 65 HLLE
MZHEN, 85 DL LIZFENS U3 fEE AD. AD B i 4 2R N e B S ) I A U
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Fo AB DU BT Jeis i EE R, et
PHE T LR N AE O BE ) tau (Microtubule-
Associated Protein Tau, MAPT) [#)id FE g1k,
BT AT 4 i gl W& ukRe. 1IBIHIE
o, MR s 2. tEBERTE LL AP AR
IF] (R 20 W PR S 3 B 2 R W, AD I B0 AL ER

WIRFERE — R 1k 5, " HEHIRHE] T AD 25901 4%

I PRI 2 W AR -

AR,  {EMERHE R &R AT Y
FF, NEEE TR (Microglia) 76 AD &4
K F P AR FH I 5| 2 R O, N i
S 35 X BRI PR 22 R G A% IO B 5
ZIRATIES Z MR R H 28 2 B EA 3. A
SCH LR T I VR E RIES AD AU
BT T .

AP IR T 4 L SR S AR

NP I JOT A Y A B B AE TP AR AP R RGN
I EWEAH HRE e A, B AR T, A
22 5 A EL A R A A 40 I B R AL, AR T
ALK 4 MER ., [, g
B2 53 4 M8 DA A AR A 22 R 4, i) A i 4 24
PP B8 — T 2k 45 o A5 i 1 B8 M T 8 ) 1
N ZINHREE R 5T 4 M AT PR T A AR A R R AR
FTKELRE (Amoeboid) , HUE G, FGEIEH
FR B ERAL, DIRETEAL . SRAT R RABE R 41
PIREPE, P las 2 TEIER A B
J& & 1 (Matrix Metalloproteinase, MMP) ik .
A FH DA S 40 B R R A A R0 BT

JINRH 22 53 S5 40T D 4D Wk T R A 7 1 i £ 21
WA ERSNEE R JET- AR . AR
FERR A R TR RN 22 52 BE 1) 71 R 55 7 T R 4% o 32
PR, S8 W 28 Fiph 28 Je e AR 47 58, 4R,
NP T IR AR A T A SR R A 2 MR R L
Jo3 4 B A AN R AR 5, 4 IL-18, TNF-
o 1L-6 %5, iFERMEZIRIER N, W& It
AFMER, B ERME ST 5.
BeAh, 7EHAb X fh 2 R G A B, o
&R (PD) , WIZE4iMZEEE (ALS)
AL KR (MS) , i XL (Stroke) 259 A

gooooobze1s00C0000 oo

I35 4L 2995 3 A5 0 A A R T AL R A 22 i
SRR IR 1

W], fEAZIRAT VRS (n AD Al PD
%) BEPRME RGH, — MR T AL
iz [ TSPO (18kDa Translocator Protein) 3£
IE7KF- BT iy, RIS B /N 22 i Jo 240 e B
W% 12, [FEFEAE AD N T RN R B,
XN R 4R TSPO 131k 5 NMDA %%
IR A B AT — 8 18, TSPO FELRRifR oM i
55 W i 14 [ 25 7@ i (Voltage-Dependent
Anion Channel, VDAC) Al M4 4% 4 iz g
(AND) HEHABEAREY), 52 M4
VisERE, BN, TSPO nffEA S HH &8 i i
2GRS N (%12, 25K REER L4
K EE AR Y. TR RS, TSPO
F BN AR, NE IR 40 i sZ
SIS SIES . TSPO 22 ik 7K 3o T
5, HuErHE s A2 A AN EET TSPO 1R
i 4L 2R P 98 0 RS PR AR SR M AR b 7S A R
Ft, FIF TS P RIS Z AR i TSPO FHC A4 i t22c]
(R)-PK11195 fERIEH-FWiZHH# (PET) &5
7, KA TSPO [HZRIE/KF, HTFIRKR
PO 423 P )R 48 9ORE IR BT 160 IX SR % I
PR3N AD IR A2 R R 5 /N 48 e Joit 4
JVE A 3 1) 98 R e B 2 DA 2K

IPERR R AT REREL I K AD FERZR

BAAMARIES AD Mt RIECEH) 2
WA, (HHARE G R —ELE AD AR BB T

HPLR B A KIBERS (Mild Cognitive Impairment,
MCD JJri AR AER Z BT ) 10~20 4, mitHIL A
VERRE TR T BRIR 2 AR B, I n]iE s D Re i
WEFLIRKGEE (functional MRI, fMRD) #E4TH 712
Wi 17, IXURRF IR MZ TN tau (K B RERR AL
RAETTRE S B AR VEMFEE TR 210 24
i, I H AR 2 s

IEFHBR T, PHRMLE RGN AR RS
# N5 B E (Apolipoprotein E, APOE) #4{JJ4H
. APOE EEH/NEZ A4, G
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AR AR 45A, DMEEEEEE (LDL) KIE
RBELEHR RG B EME ARG 8. Laura
Spinney £ 2014 4E 6 H 5 H&AKKTE (Nature) %%
B R —BIFe TR, ToIe R L i T E 2
i RA L #R K B, APOE4 s&2—/~ AD &
AR LA, AHEL AB T &, BRI AE/EN—1 AD
P2 . T AR HPFZ AD HY—MREARE 2.

BEORE PR R AR VE By FE B B BB
Solanezumab(Lilly 2\ =] )1 Bapineuzumab(Pfizer
&Janssen Al A &) K N I AT 8, @it
F 3 o b B e 1) TFB, EARRENS W IIE R
BEEMApEE AD B35 (145 APOE4 J& [K #54H #
e ) WA AB vEm PR AT, (=
FEFFARE R R B A A2 58 J1iB Ak, T8V
Bl tau d IS EEREIR AL . BRE LT 4ELS T )R
IR ZE TCIRAT PEARPE . BT 20, IX EEIlfs R A AL
50X AD 1) AR WEMFEEAE UK T B
KPR, X AR AT 7T AU 3 tau
g Bk, T H tau R 3 2R ARk ] Rl B
T AB VEM R E TR

TR FOR L, /NAREE i 5 40 L AE #h 28T
tau AR T HREEZRTIES, 35
AD MIRA R . B BB RS M2 SR IR T X —
Tl /NP 22 i o 40 B RE 57 M Fractalkine &L IA 1
A& (Microglial-Specific Fractalkine Receptor,
CX3CR1) HIHWF7E. Kiran Bhaskar & H: [ 5¢
KIN, CX3CRL i/ (CX3CR1T) /M pHE
R RAE LPS VAL S5, REWgiEId TLR4 A IL-
1 {5 5 #0% p38 MAPK i@ #%, 5K ™ HE i tau
FEAL TR RAT N2 i, IX R AR IR A 2
51T CX3CRL Xz e iRy 4EH 2.

Fractalkine (CX3CL1) #&—#fthi##Z ti=
AR IR T, LR — 1 52 A /NP 22 i 5T 44T
FH ) CX3CR1, CX3CL1-CX3CR1 {55 /2
LS5/ R AT R R RS 2.
WL, CX3CLL & —Fl LA #h & e R4 15
551, HZ4k CX3CRL SHpguB T
TR VIMIDE, 75 AD S48 IR AT M09 3 IR
W R IR B BRI PERRK 2. B W St —25
HESE CX3CR1 /N4 i Joi 40 B i Ak 25 DA
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TRy AE 2 AP L2 IRAT R AN 45 17 kS 21 fR
PR 2027, BRI, AATTIATN, /NP 5T 4 ot
M2 TTR] BEFRAT F e PRI AR e B AR D, i
I RAEN S AD 88500 A AL I B R A fe
LR, X /N 22 J2 it 240 £ i 2L 23 P T E P AT
T C AP LB A R FURI IR T I m2—

RAEMEES AD

PIE /M AT AFAE T 905 40 B A ) A 2R )
TZAREEY), AR AT NIRRT AR
(ROS) KAk fIE AR A (BFE AB &
SEBERIER 5y IR 76N 2 al s SR, i
P4 IL-1B A1 IL-18 25 JRER T 28, 78 FhAX Aol
GRGH, /NP TN P JRE AMAR I35 AL 2
Sl RMEJAER AD B N K. AD HE M4
I AR VENFEER [ RERS IS & 4R B8 [/
IR AN A ) NLRP3 B i /MA, B4 &
PEAUM D 7 1L-1B, 33E 1 X 40 22 703 Fl s 27 fr 4
ZEMEAEH 2. BEEERM, IL-1B 5 tau FIBEIR1L
B HEIER R R 303 I L-1p I /N AR A,
IL-1B MIRFvEId Rk BARREBE[RMK 3 Hi® AD
B /N SR BE I A2 B, H 35 1 T 2 4F
B ] ] /N0 22 o 4 ) B e A AL FR B, R AL
BINT tau & A MR GKE, SEm R T /N R
AD R FE 32, [, 7 NLRP3 miifk i AD 7
(NLRP37, APP*, PSEN1*) /N 4 &% 3, NLRP3
BRI AT DL PR IL-1 774, WbZ# AD
NBR AR VENIREER A TE RN AL DTN, B03% AD
FRUN R A S AN ZRE S 8. XK P NLRP3
RIEMEPIEERES ST AD MRELR AR

LRRLk S0 SR

BARIE AD HIBHRER, AP & AE B
W 2GR AT S FITHREE A E G 3, HAE,
ERFTER B, 2V /IMAI S5 2Rk Th RE A2k
iRk B (Mitophagy) 25 DI 5% 3598, fEFs ER
AT, NLRP3 ENIFHIZE, T4 MAMATERGS
Ji» NLRP3 & # B4R B i% i =[], 5 4ehifk e
fro TH, i@t VDAC fd Lo i it
J, NLRP3 28 M /IMA 176 A0k 2= 52 240 ),



ROS M= A &g 36, XERWPLRAS T
NLRP3 ¢ 14 /MR FIEAL o

BATRT IR A AL, NLRP3 48 S /INMA 3%
AT e 5 TSPO A %; b4k, FRATH IR —Hf
AAA* ATP K fiftliig 2 5l (Thorase) 37 4 iF B
SRR RIEASDIRE . P4 TCORI AR £ IR AT 14
PRI (4 T AR R 3R o I ER I I 1% Be it 5
Refp it — D IR R WA RO 5 M EBIT R Z
[ PR EER 2R o

NSRS

PR JAE 5 AD 2 [8] FTH 20 ¥ 728 1 48 7T
H2, WF] < JORE 5 MR oA 5 1 R A A2 B —
CRCE, AT 13 4451, 13-18) , 7E“AD Mk
(A0 R ORI, /NP I 4 B P VE
WARE FRRNHE AL

NIH A 5811 %] (BRAIN 2025) LA K [
o Rk 2 A R 1S BB AT S 5 R A
BT IR AL T — N AT BT AR L. SN AL
BRI | R T B DA S b 2 BL 2 R
BB EL, N AD IR HLEI R IR T 8
ARARRE, 3T JRIE R AD 2590458 557 & N 1%
AU A SR T E A

(2% 3CHR]
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IgA 'BmistfE it Rt e

Advance in the genetics study of IgA nephropathy
REFE FY

R 2 R s — BB R ML %R, 510080
Yu Xueqing LiMing
Department of Nephrology, The First Affiliated Hospital, Sun Yat-sen University; Key Laboratory
of Nephrology, Ministry of Health, Guangzhou,Guangdong,510080, China.

WE

IgA B9 (IGAN) & Atk T a8 DL B R R /NER B  , JUHAER [, IgAN &5 T BTl B s i 1)
40%LL . EEBARY, BAEHEZETE IgAN RImpLH i EZIEM . I 30 KRR, 1gAN BHE 6t
FHAR TARKM R, R ES T, 3G B DR (1) ST 3 BT DA B I 4 SR M 1) 4 525 DR 28 SR B A T E 9
(GWAS) . Juli& GWAS R4 L K ZH VG R A & B IgAN (1) 5 L], 85 T 2 /i R4 B v 75 Tk
PR = AR R, N s IgAN BB LISt T BB MR, 2 BAL S At 7 A 1 — A
()RR o [RIE S 6T GWAS AR M & 3055 AR S5 J T RESEE IR AH SC LS B IAN 2 , B At A2 T /5 GWAS
WEFL, ELFEXT GWAS BH IR L4240, GWAS 58l (1) Meta 04T, RSN 785 7 3E4T 55 WA 7 1 A
T, UL 5y A P (RS 4 67 LR B 1gAN IR ZE IR 25 . IgAN 8% 240 FUIRAR N TT R, 14878 1gAN
P AL, FFRE— PR 1gAN FESVEIG T 7 V5 K T PR AR A, SR N TS FA TT R BE
EDbRL, B EERER TR ORI PR SE AN E -

R

IgA 'Bp, ERERACETIETT, ZESER, R FREZ SN, Bae i, FEEEL, 48NS,
J5 GWAS Ff 5%

Abstract

IgA nephropathy (IgAN) is the most common primary glomerulonephritis among patients undergoing renal
biopsy, and accounts for more than 40% of total renal biopsy; several lines of evidence support the importance
of genetic risk factors on the pathogenesis of IgAN. In the past three decades, the genetic studies of IgAN have
been in great progress, including linkage study and candidate gene association study. Recent years, the rise of
genome wide association study (GWAS) provides the new tactics of genetics study, which avoids the bias of
constructing hypothesis in previous association studies, and provided an important theoretical basis for
revealing the pathogenesis of IQAN. With regard to the limitation of GWAS in the difficulty in discovering the
rare variants and possible omissions related genetic information, post-GWAS study was put forward, including
data mining of GWAS data, Meta analysis of GWAS data, Exome array in discovering the rare variants and
fine mapping of the susceptibility loci to discover the possible causal genes. The in-depth development of IgAN
genetics study has important scientific significance and practical value for revealing the genetic pathogenesis
of IgAN and further exploring new targets of IgAN intervention.
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IgA  nephropathy, = Genome  wide

association

study  (GWAS),  susceptibility  gene,

singlenucleotidepolymorphism (SNP), fine mapping, imputation, exome array, post-GWAS study

—. BRAHER
1LIgA B3 (IgAN) ik

IgA 5% C(IgA nephropathy, 1gAN) 1% [
Jean Berger B4 T 1968 4F & V4 3 VR4 A
L2 A A R B DL ) DR RV N BRI o T
RN /NERIBIR 1) 25-50%2. £, IgAN |5 T
FA B ISR 4000L 1 3. 1gAN (155 BEAFAE /2
DL IgA BTN L 1gA STRUR £ g sk & E
FAMATE B /NER R XA (80 B /NERB A5
FEDURR, B /INER 58 R4 i 1 AE A0 3 I SR A 3R
T BRFAE 45, HoIn R R 3 B8 I AR 1 AR

i PR BGF S8 T LR, ATAEA A FIREEE R F R
e s R DB, el R IPIROE G R o7

IgAN PR R BRI Z FE, SERBEEA—, A
TR ZE IR, RIRES /A —, A B AR
WA RYEMIR, BIRe& A e, mMAH 15%~
40%11) B I A R B 4R B % (end stage
kidney diseases, ESKD, JRFFE) 5,

2. IgAN FATIR 2RI I

IgAN 1) iR R N 4, A R
BRI A B ZE R, AN P Am 2]
S T RRPASE E, AR RN A AR AR
HO I IR R R AR A 22 5, TR, S
IgAN A T 2ok, e ANBE A %
RS R S TR T MR, X
Al RE A2 T U 2 MU e (1 — N R AL, (H
AR CMARRE AT =R 158, JbAh, 7E IgAN 47
TERR R R R N, TR RRIILES . vEE D&
5 1] 2 350 45 X 2R AT B A DT A T T R I, KR
7 1gAN (familial IgA nephropathy, FIgAN) 5 Ff
A IgAN ] 10% ~15%°.

3.BAEERAE 19AN KmHLAE] h KI1E A

IgAN 955 R I ZE 1 s R AN T3 i
(IAS TR A% S 5 SR 1 A5 R i FE [R] i 7 28 A% [A]
RAE IgAN KRB E EAEH] . K2 Heaik
Hs 1IgAN JE T Z IR RN, w2t
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AR ST R 2 A BAE I 4E 3R ©F 1t
FUA AN A AN 58 4 A0 5 B e € A I kst
& 630, FE— SRR E Y FIQAN R 7T ik
Bl: 1gAN BEH—ZEJE 1gAN R F N
NBER 16.4 f%, —eRE I RIs 8 N B
1) 2.4 f% 6, 3T 20 H5K 1gAL FESREAL 0 — EH
N IgAN EIRAILE] ) — AN %O BT 1018,
A FT R IR AL 7 5 1 1gAL (7= At 2 IR
TR RMIER, B2 dw e amk Rt S
s BESEAL T R R R R G B A
R, HAh S AL ORISR R 2= 1 S R A 2L A
7B I R A R R 10,

BT AL R AL IgAN TR INER, — &
FIBR S F AL S A TR A AW R L 2
BEFITE .

. IgAN #fEZFH IR

HATXT 1gAN g &0t o0, FEZA L
IgAN 5% 22 N HIF 5006 5 100 3% B 3 A R0 DASOR Pk
IgAN YR FE%F R RBR IR 7, b G it
2 TR {5 14 Jk R G BRAF 76 4 ik R 2 G Bk
W9t

1. ES T

TR o M 10 Do B R G ek A TE SRR R A st
FEbr EMEFRP M EREAR, THEHE A HE
BRI A PR B, AT 7 12 3R TR 0 28 (R 7
et AR FIAT B . STIgANSR RBEATEB T 2
ENBURBERM R E ik —. HEiA 3N
FIQANIE AT 4= 35 [R 24H 7 81 40 A (R A 9 & R4 E
RILT 21T fE 5 IgAN G ¢ 1) 207 X 8] (B 6
6022-23, 426-21, 17q12-22F12q36%)1214, {H#
2 HAT, EIXE R X (A B, %A KPS 1gAN
AR B L R Je Gy IR A LA, T Re
FEH TIgANH 2 BL R 5 44 i, FEELRI
TR PR A X PR X, RIS, IgANTE A% (1) 57 o 4
PRI T Bom R PR e L. HAh, TEAFE &
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Abstract

Human brain banking is a systematic scientific endeavor specialized in the collection, storage,
assessment and dissemination of human brain tissues for scientific research of human brain functions and
diseases. Human brain banking has been well established in western countries and has made critical
contributions to the understanding of brain functions and disorders. The first International Workshop on
Human Brain Banking in China was held in Changsha and Beijing on April 19-26, 2014, jointly organized by
the Chinese Academy of Medical Sciences, Peking Union Medical College and Central South University
XiangYa School of Medicine. During the workshop, domestic participants reached consent to startup a
‘Chinese Consortium of human brain banking’, and planned to co-draft a Chinese version of ‘Standard
Operation Protocol in Human Brain Banking’. The establishment of a nationwide network of standardized
human brain banks will provide much needed resources for the improvement of basic and clinical neuroscience
research of human brains in China.
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QOE, a new bioinformatics data mining software
e B A
(J7ARAB) MR 7 BERER A2 K TAEWE S 510515)

Kaiyuan Ji, Wenli Ma, Wenling Zheng
(Institute of Genetic Engineering, South Medical University, Guangzhou, 510515, china)

RE

B S R BRI R E, G BEGE R EOE K. WA S 42 8 50 O AR YR 25 B
A 2T R 17 81, Qlucore Omics Explorer(QOE) & — FGHt K AEWE B My, Ay T Pesd 7 #r 3
ik FEBLE . SE PCR LA DNA HIEALEE Z R M) 50#E . A< 3CX) Qlucore Omics Explorer
(QOE) LA TR I s fill 7 H, BFEHMAE 5, BRI R, oS, WIS, &5
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RegE
QOE, 4WME R, FEKFIX

Abstract

With the advancement of gene microarray, there is an exponential increase in bioinformatics data. To explore
the bioinformatics data and get meaningful analysis become urgent in biomedical studies now. Qlucore Omics
Explorer is a new software for analyzing gene expression, microarray, real-time PCR, and DNA methylation
as well as other kinds of bioinformatics data. We review the basic function and characteristics of Qlucore
Omics Explorer, including the background, the import and export of data, the window of software, application
of software, as well as the future perspectives of the applications of the Qlucore Omics Explorer.

Keywords

Qlucore Omics Explorer, bioinformatics, gene expression
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Abstract

Soft tissue tumors are a group of heterogeneity neoplastic tumors. Among them, the majority of tumor is benign.
The incidence of the malignant soft tissue tumors or sarcomas is approximately 1% of malignancies of human
being. Due to the rarity of the tumor, complicity of tumor classification system, difficulty of diagnostics, unique
treatment options with different modality in comparison with other malignant tumors, there is a great potential
of mismanagement for the patients. ~ The general surgeons and primary care physicians usually lack specialty
training and knowledge of soft tissue tumors. The article is focused on the most common soft tissue tumors
and a common approach of diagnosis and clinical management for sarcoma patients.
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Gene Therapy for Duchenne Muscular Dystrophy (DMD)

F¥K (Bing Wang) , MD, PhD.
Associate Professor, University of Pittsburgh School of Medicine, Pittsburgh, PA, USA

Abstract

Muscle-directed gene therapy for genetic muscle diseases such as Duchenne muscular dystrophy (DMD) can
be performed by the recombinant adeno-associated viral (rAAV) vector delivery system to achieve long-term
therapeutic gene replacement and function amelioration in all affected muscles.

Key words

gene therapy, AAV vector, dystrophin gene, and Duchenne muscular dystrophy

FEIRIEAT PEWLAE A R £5-6%E (Duchenne
Muscular Dystrophy, DMD) &4 {H F e i W, 3
SEPER B AR LA 24685, B 3500 44 55 2
A1 NEW . H T 1 &L L (Dystrophin Gene)
AT X g tafkd (Xp21) , e EiE it
EBR L R SR . " R R B
FEULA A A e 1E 5 7= 4= —MpFR A Dystrophin
LAY R AR, Y s s s
NI, 51 R BAT R, FEUEE =G IRTE T
F—J7TH, BSR4 A SR/ Dystrophin, X
FEAM A SNR L 4EAR 15 T8 ) B SS, 2K
(1A J2 J5 12 St 5 JUL PR) 44T 2 P08 7= 2B ML £
FEHEERRMBIA, 51ENAEE (Muscle
Creatine Kinase, MCK) #Mii, FHSIHLA T 40
Ff R 4 B A R 4 i 5 AR UL R 534 ()0
B R EUS M RORE, H, A SFEAYR
SET-. DMD & —fafE 5 % /A IR,
HBHINE . BFRAT NN BOBR A, AR
LPVE FEAS RUE B & 2 52 BT A - F i L, DL
O FERIEIR L, DMD 8 — i T IR
SO IIRERELTAET., AR RIS 35 %
U R R R T (R RTT A
ARSI RET] D ARSI CRLFEIFIRAL
WRID o SRIT, B RTE B 1T 2B RIRTT
T %, HEHLE) DMD HIRGEYT 75k CBLFER Rl

gooooobze1s00C0000 oo

PHEED RCRHAEH A R BLLEXT DMD JUEFRA R
SAE A B0 R 8] DL R B D2 AR LA L BB #E . B
AT (1 PR 106 AT 32 e L AE AN W ) AT T T » T
13 RNA T IR @UE FRAN RAE XA A 2 PR
RATREN . BVFEE THEZ G, fEEEBINAIT R
FRIB T R HIRTT 2 M4 R Z5Y)
97—

5 2R E B A, B B T A2 A
W R (1 e o ST R N 2R R R A 1) 58 4 1
BT LR RIBREE . fie WL AR VR, IR
T3 B A e I 0 5 ERLVA 97 O BIF 76 R KR AE TG
T7 RIE R AEHEN— SRR ARAT K 1558, WK
. FEWIER 2, BAEIE D D — R Sl B
EVIEEZI, BB L AT BB AU R . AN
SEDNGTT WA B Ry UL e S 2 dL i
B R R TR 220, R AR
S TN KE TS, IFT 1993 A KA
IR REIR T e R BRLVR T I RBIT FU A2 D)
2003 fErp EERAM R D T (ANER
TETT I TOMR R B R R B RSR B ) .

HAT, ZEPRNAIT R SeA 2. BIE~ &
AN R R R - AL BN SR B A

( Recombinant Adeno-associated Viral Vector,

http://www.cast-usa.net

73


http://baike.baidu.com/view/14718.htm
http://baike.baidu.com/view/14718.htm
http://baike.baidu.com/view/15472.htm
http://baike.baidu.com/view/101631.htm

AAV) HEREL 4900 MAMEVE R EAZ TR (H
LR RIAAELL) o 4aT, FEBSW KIasT 24
FIRIE A L) I 34 R B DR B = A M G 8 1
PR 254 PO LA 005 « O B . AR
PE & A = 2 FE (http://www.wiley.co.uk/
genetherapy/clinical/) , & [ BURFIf R 56 504
(http://www.clinicaltrials.gov) , LA K& 3& E LA E
FEAN K LR A AR T 4 (htt://www.mda.org/
research/view_ctrial.aspx?id=212) #HEriI4it,
HATt R ELL AAV 8k R 40 R Bl it L R E I7
I ARARIG BT ST 67 FhASF %, ALFETE 3L E
FDA It #EREAT I .

DMD %G YT /& H BT AR ST FE R E A
HAAFTHYRE, DL AAV FERRIE RGN EAR
LR ZiG)7 DMD BARZ e, B BA

NARWLP L ZURE S 1k S TR 2R ik, FRIA R TR K H A
&, TIEHERN, BIER/NESR A HE, BT
MBGHEARNKT, TBAENE 2 M
R (R DNA F51)) AT fig se St a2 5] —
A AAV FifRrf . TEIG 2% 88 K2R 2 B Nl -
JEREFE TARERAN], ASCYEE T 2000 4F 5 e 57
T — R4 IR A ) Yy setE Dystrophin (Mini-
dystrophin) FE[A KR E K. 0 shtie
ZERUIER, AAV ERARTEILA A0 IR bR

K} 1) 3 4 PE Mini-dystrophin, F49% 5 HLAI
Thik. #EK DMD € R Eda. " B
1, B/R TR ARA R ThfEe % Dystrophin J K &
BARIETT DMD [P 50 , 045 5 R 3R 1R 2

AAV RS SEREARTER IR, BN
FIELA R T fers .

A. TAAV genome
ITR Promoter Mini-Dystrophin PolyA ITR
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= Intra-arterial (Local) injection
= Intra-venous (Systemic)injection

Gastrocnemius, rAAV-mini-
dystrophin treated mdx mice, 100x
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