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[X@iR] Haasit grus05. 88, FE, THR

BHAGEBER EE RN TERRZ —. 2
REZEARAKER BHHRE. SREAMEBMLY
CR-EHRE.RARERBHEHRRAHERE
2R, BRIREAA 200 THEH G T B ERE
BE FHBEHFHBEA S TN EREME LW
RTERMAE. FRRGSHANNENERZA
MRNRS. FHRGEBEDY REY 2%
AR TN HERPIR. BER. BRZHMEL
TR R MM A THMEN AL FAEMR SHAN
ERERKRMBER, URFEHENERNKRESE
MREZBRE TEERH#E. ATHE-FSHLAEN
TRERS 4, 023 3 E B 5 00 (9 2 ik Ak R B
RER, ARBEBEESZRAT F EE N HHMHS
BE KRB R HE 81 M WIHFIRIEE”,
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AR ORIET IR TENMFIRE R S5
ZARBERNTTEAF, RAMESHRATRE,
MRy BREMEEBEEEARANES ARARS
HRBRIGITHR .

1 BEEHBGEANTNEEARER

B FZF MM RAMBEREFENRHE, B 2R
HRiE REEL T V0 R AR R BT E
THEHREME R RGN, AT
REX—“BARL"BROAR, FEXNHHERH R
FEMFEN EmMERATEMER. HEARBIE
EREVRELNSERGERMTER LRAFT
Ziie.

1.1 BEERZXEIWTENMER

IEFAD  HETHERGATHE S RE
RERABUOERMUARRERE T HEL,
FHERAHRS TRENRE, ATHARAZHR
HARFEEFRE NSRRI A E
B3t R 35 P 4% 4 #1772 (Weighted Gene Co-Ex-
pression Network Analysis, WGCNA), WGCNA
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e TR ZEFREIMEAERBEAR LH#TT
WO VRN DR R SCBR M A AT AT T D B W
RS EE A RBRRED ., FREEASTH
A, B0 microarray 1 RNA-Seq ¥ A {X g i A
R EHFAEMEXE, M WGCNA B kIR &
PR A A = R AR EE. BIREARER
O BERYE B R BB SRR PR RN, AERER
MG REERES. REEEEROMNETTRE
w4k PR 4 3 A & R4 S A R SR A 40 A
AN ERNERNRE, MERNREANRERET
WaETHERARESEZRENT N, Bt
WGCNA 89 5 A 68 88 9 4% 3k 78 52 15 6 55 o A & 4t
HRBEERMAR (RN E AR EERERF; R
B A LME A SRS EEN S FEY MR
He, A AR MR,
1.2 BEFENER

B T RSO b X B B A 4T B IR Ah .
REAERENER BN ZREFEHEITERA
. PREEBUARBRZTFEMRGEEHRES.
HREFEK EEMERN X HEMA TS E
~EHE.CTREMELEEE BRABBEDEFHEN
VHSH, HEAEER I BAR T EMNEY
ARAL, T B AT — 25 I R BT AT , 8 3 A
WEWFMEES . BRRBREFRARATASHEHRERH
HAEREEFANEERGREFHEZESHHNE
ERB:RNEMBUBOREE . BERBRES. B
R RARFHOEARCEB M AL SPIO &
AT B 1 38 % % B 1R (optogenetics) 5§, WH %
E A SPIO fRic W A TR B 7 8] 32 7 T 48 IR
(hUMSCs) # 17 H R BRI, EBH)E 18
3 JA Bt R /N3 B 4k 4 MRI B R 5t 253
SPIO #ric i) hUMSCs i#fT Rl R T X S 40 iy
EHEANFENIRERL. hTRSEEHER
FE A B B HEFE T 9 55, SPIO AR ic AR T B B A4
B FRARHEREMBRTHRE HEX
REGAEBRFHTEERERGIETPREEKRE
FFTFHERE™ . '

2005 4E 2 & 7 38 88 k% Karl Deisseroth # 2
S W RIS R IT T R S B R B AR B
K, AW E R ARG EmMAER RS BA &3, m
H B8 76 (R S e FH — 26 T 8 B AT A5 B # 2 T AT
W, ARG EEEREANER (B ChR2)
FIR& 2 B () 10 CaMKIla) 85 5 72 /] — SM R 1 R
RESAMRERGEN, 7T UEKSME R Th RE R S i

WA EEREWESHE, 3F B3 x5 52 B R B
MM o IMRI LT R ERMAR K K8 H
BY . AR, X AARRENBRNRER
RERKBEHEBROBTHRPREARZH®.
1.3 HEHTMRER

B, A B R 0 2 — o 22 B A ) BT P 5 4 B A FE O
BHEARMTHE., AEERET MEE L A
BAE SN (pattern) ALK T 4 HHZ ARG
. XMuEFeESEE AR REL RN KBS
B BT DR B0 2R 48 B A B Ay AT PR A 4K
FOXFBEANRFREBFR, WA KR AT
WREN, CE8ENFAMNBEEERGENER
(EMG) . # 2 #b 7 B (neurographic recording) Fi ;X
518 4 B (reflex recording) BB EH SR G N H
MRE, R REFEEEATHEE D XK E
MTHEERSENEBEEETR] T L8 kK&
B HEEXNNEREMINEERESHAAE —F
WA M, B SRR K ASIA ¥4y 45 K
BEM., ®¥-FOAHEAEESERGRERH
THIEE. SEREH S ESBHIGKMR T E
e A BTN IhER, B K EHAG/ HES 1T,
BB RFR S T R R 8.

BZ,WGCNA B ERRERFH AR
BAFHMRG TN ERENEHENLEBR
PR M AE BN AT LF N R GE
BEHAARSE. ZEMNBERLEF AR BREEH
BENEEDNGRIFN G RESMSE. &
B E W RAE R RARAE W F B, BL& UL E =F 8
AR TEAE AT LA 15 B — A 5 00 2 18 /9 2 48 A
WL AT — BRI F M T TR ERY.

2 EERGERAEEERRHAR

HHALERGIEMREAMERBAGBE
FHPHRRZ—. FHRGELHREERNSE
31 O B PP B R o AR A [R) 8 BE A e 48 e R B T
HRARIE AT, AR R B AR . St Rk
JE LA BB AL R B2 0 & B R AER 1
BRIASE KRB ARE. MEFHRGH
YL BREREWEA, KR HETEL, HRS D
R4 R 2B . FEE R 8RR K
kRS B0 2 AE BT R IR R AT 4k R B
HITE B 5 R TR T A 428 O Bl R A A 2 RE A AR
B, ARG REBRGRSBUREME ST RE¥ K
MEERHEBEZHXEERE,. EZH A T4
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BEEREBBGRITNEETFRZ - BEFAHS
TR 2 B H £ 0 R 3R AE 462 1 40 B K e
RHTEMARAZRAAETRFBRERNRBE R
R,
2.1 SMNEMEBEARBERMEEKET

P EAREEZDNEMENER, N
HEBBELHEAMEERE(NT KB MM L ER
HF (LI GDNF 2 217 # £ 40 g i £f 47 #0 m
BMAMREERES. SE RSN &
H MM A M EAS T ER AR, #
FH A5 o 465 Bk 40 T ) o R e 28 R 8 1 R B
MASEAMZEAANEEAKRDRHEEHELUR
R RS2 KETF B Trk FEE3HH2)
RHEMEHERBABEETNFHNEE . Hit
REFHEA IR FRE _EEGE—E, IEHME
FI##i5 BDNF & NGF WEH MM, HREHEH
AYIBERAREESHARERHES , XEET
HIMEH SR ARBEASHE A UEATRG
23 1 AR B R 2 FE AR A R R AL, T B AR T
HERER . BIoMEmERE. AREHRE DR
WAMOECO TN SHREHHSHERE
BB X, H v TNFe 31 GDNF 3 fE £ #F OECs
648 4 X 3 5 3, i NgR W40 &) B 1 65, |
OECs R M ZRMEBFERNBAIRREH — LT,
WRAESRL, SEHEAMM L, OECs i85 BB K
RARABTNES . BB RE RN AHH
3R, OECs e M % B B UR T i b BA E ik 3 i
R, RMELERBARER SRR, L
BB BRECBLTIREtE i e S I R RE AL
REHBRE. BE#F P THEPEEREFAE
AHMREREUHEASE R RMKE.
2.2 KEERTF

REVRGARRRRES SHRERG, © ik
BE A B AR, PR 9 B 4 B O B Bl B O B
HHEmMMEnERY K. 5IEZRAEFRERFI
AR THERGENEELE., FEREMNE. R
TRIEARAGSEIIN FERERFHRS5IMHE
BEMBEELBEP.FINMBEE . AHRE T AL-6,
LIF) .#4LBH F (CXCL12) . B Z {k (RXRs) Fif 7,
5 R % (Galectine)™ . JBUBEH %N Ny 76 #4475 B4 10
R EAS 52 HRAER NN RIEHMHELR
BRHEMSE, BERARXMHREARERT ST
RESZSHMRERBBTHEE.

2.3 dmkph

KPR EBA R RGO EERELE, XM
i 22 70 PN B S 3 T O 0 B S 4 B AR R K
HEAMBRERS5IA8KMIR. EFEEE
B 1(Na-K-Clcotransporter 1 , NKCC 1) #iA 2
ZuABEAKMHXEBEREF MAKBEORXK
(aquaporins, AQPs) &k KB M E K2 F
FHHNEEFESED. RASHRKIH.NKCC] £
PRHEAEMAETNERARSIBEE ZX
By EPRKMESGEHE N NKCC1 RixRER.
T4 i A 3£ 4t JE 34 NKCC1 Jg , p-Erk K E 1K,
REBEBRHETHAT. A&8HME NKCCl M4
HHRIEKFE AQPL EARB K P ELESE —
BOX_EZABSFELMNERR HERAK
P NEEHE-LHER.

2.4 RESRWEE

WARIRIA T BE 8 o R IR A AR B 8 B L 3R
BRERAMEERUEZRARMAE, RA M
MHERPIER. AMELKBIRE S, LET4H
MEERE EUR T RERPERM. KREE
AR BEHBRBBEERSE 40 X T HFE (ts-
SVAOLD 5I# FAZERHE AR THM P BT
B FRAR T4, TR T LEBRESS5RE
THBRTHES KNS BRERE T HEHE R H
HEHNERE GO EEKBRITIVERERE
BITOMEE, B 2R BEBR AT, &6
BRI,

RyEEFHEAGIBTIHEE R, HBRER
EOLHIABIH, BEFANEEHET LR
B % F @ B la (Acid-Sensing Ion Channel 1la,
ASICla) T ki P REEEWER. EHHES
RSB, ASICla K H 5| &1 5 A A B &
HRARTEAVEEIIEHNZTHEEEBHGH
BEEFRRZ—,

RO RAE KB LA K IR B A0 R BB fR R AL R
REREYH . EEERG R H THEITHEX R
55, X B 35 op B R A AR AL 38 AR, B L ZE BT 3T
rh R 2 B A X S R P R B R L O o ST UR R
Btk A M o F A N 2 ok 3 o oy R &
MR AT RIS,
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KRELAMBER LEREENH EME. K14
B IA N, AR 5 0 IR M M 2 T A R BB 4 6 JE 4K
HEZBMEHRBOER, MIAMNEE N HREER AR
BB B /N F AL B W I 6F FI BB 48 58 K72 FE b 5T
BX— B,
3.1 HEMHEHRBETRIER
BRABHMAELEARGHESEBIGE
EMERBREMZABEHEENGDNRZAEL
XE. mTOREESEMERNBEEMEFE AN+
EHZBER. NISEHRRPRABERGS.,
#HETT mTOR FEMTREMESHRBANE
FEREFS, M PTEN 2 mTOR(H A Y EINE K
ERGESEBMAREF . EPRWERLA PR
PTEN /G o] AR ot M 2 S R 4R, B4 ¥ 4k R B
BERES TS AT RGX, FETREHE
BEMS ., REREE L, mTOR-STAT3 55 &
8 3E BB o B BE RN 2K B B R A (R 2 T 40 i )
B (G S EB . Rz EAE TS L
WEBLAFSEBRESBERGPITRELERR.B
RREH R FH— L E,
3.2 S EUTHARBERRER
THRERFXOBERRELZT ZNATE
MERRERMNEYT BAERENNANAEYEZ™
SREIHIPE . BAR E AT MR BB R T R BT
BYHRE BEERECEEZMRATABERAT K
BMALFY A, FABRBT—-RIIBELHEARR
BE. ROk T 40 M FE I Bk b R PR B2 3 T4 BE R 4 50 %
BRSMTHARE MBS FRER, DEH RS
HERBERNEIRERAMARBEREN. A
EXERBEMRERIIEHEM S T AR, MEE
AT A BOA R 4 2 B 8 Ol TR 0B ¥ Jf ok R 9 |] 72 R
FHM. BRI RS E P 2 T 40 M e 32
RTHEARERS, BREPREGF S LB EE
N o A B, 91 0 7 3 X 2 T 40 B 0 HE R R D A
DA B i8} 7 B 406 S B9 X B i (e A
HE-RNE BRI UERE RO M ETE
Ml LSS ESWETHRBEEERRR A . X
i ey A R F B R 0 4 1 A 0 B % 4k oy
ZIUHERBRIAARBERNTRPHBLUIESL, B
B} 2 FE 2R AT 45 F 23 DA SR 0 5 0 1L IR R R
BEt. BREHESNME TANE L ETRY
HEEEBFIHETERAHERBEINERARTEE
UE B ¥ ) B,

3.3 AATERENSBERRER

AR R FHRRAGES S FRUERAR
HENHAAFENBALAHBW=ZER. EERYA
AR EARFITHE MM BIETT WS B P, Nk &
EERGBEENAFEEAR YRR RS TSN
BRI R R AT 3 AW REM AT
R AEEE M THAREFNHERBEERY
I,

FRAFERVIN ERERE S EERT
HHNES EXEMBRIEAAMRNMEERE
FUABmERERERAMEEA, BERSE
A FBIRE B4 Y MBS BDNF fE
MNERBAXRBEELGRENEITIE, HE L NF 3§
6t % B % # F CBD-BDNF (Collagen Binding
Brain-Derived Neurotrophic Factor) i) ¥ 22 #1 ¥} 14
SFHPHEFABABRE MREMAZREKE
FHEGUE 151 1gG, HAR# P & B R B A M RIE
REE—H T, YRINSHMBE T AT HERNE
SE L HEUERENENEZEBHAEHERG
g, @B AR TR T 448 ChAT FHH
HET,HAHTHEERXRAERNZRE L
W2 E5REFENS T B L RMEKR, 23
BETOHSEBM TR SER UKEERAE £
BN, PEMENTRAMR LT TR
) PR BE S 7 SRR A R 4R SR A O R i &
TR NGF BT RIAE IS4, X R Bl s 48
HAEHANBH . EERGI SHE T £ MEHD
RERE A4 U . KRBT R A Y X B A 5
FMEEREEFERF S, BRADERENN
3.4 NGFURY

BDNF fEh—# % AL ERE FERK
FRAEsi LA i By 5 B R 2 RS R R, TR
# BDNF EIVEAK TrkB ZEBBIF 7.8 ZHF &
HEREBERARENLEFRINGE. I T FHK BD-
NFERKRER LW ERG. BREFHMBROGIBTH
RUHERFEIKBEHAYH AR, REKHA
TS _REEMEBHERTRE FES THK
ik, RINMEHTTEEEMERENRR S
AR BRI UEEREEESNA TIE
RUS, MABM N FIEYEERE, BIIEN
& X (rapamycin) . HMEER mTOR 55 @ b
BEEMNAVTRT . EHEESA I E EmERER
M, AFHARHERTUANSEMEEARSE, &



3 REAR%. BRHNGSBEYLERZME FSLM“WE I H R 151
BHRERGIBITRER. NCT01354483) , B Wi (81 3& B T 40 8 (NIH % 5.
NCT01274975),
4 o ; -
ERAGHEAHRER 43 HEERMET
RS L. e B 4 302 T B L L

HREB N T EIRIT R K R B BLE R R
SRWT.ATEBKNER. RAKKEAC AR
BXEERGBREXATHNREBEMAYH LR
FPOANMREEFEEE. BRIEXKEHEL . ¥H
R BHERGNERBRTERRATGEEATF
MIRIT AR, BRUFANHET 2SR G R
FER ZIBETF R KR R ARG E R M
“RBRE”. BAEXFWARIT IR, — R
15 45 H B B (Damage Control Orthopaedics,
DCO)Frig ML Efa e B E A MEEM EA B S,
7 — 5 EE A BT B 4 R A5 R
ZRITE BB IR EAR, M2 BRE" R
ET4AP-HE- 0B AREPEL ZEER T
SREEF ZHFAEHNEN -E2IBRE
KRR IABARRETERAEHAGAGRAATT
BMBITOER. ERGEBERGERFRBITIFR
MEE L BEANTFARLIBPUFER R, #H1TH
AR ERME SRR ZREER LA GER
&L R EME,

4.2 AHMEKERE

ChinaSCINet B— 1T HAN Z X ERKS K H
BRI PR X I Y 4%, % A TSR K H RE R G YR T
TEHATRT ISR R B . AR 47 0k B AN O
AR HNCEHART " HRBEEE L EAH
RBEMmENERKRAR, WERERT EREE A,
B 52 v SR I B o i BRI I AT, 1T
KIRIT R 2tMARERE., hBENHAE RHE
WEPOHmKRAR, FETHTEASERGOE
PEEERLFE , UM BOR T W 35 B % 1 19 I K 1 A
iR

FENEJLER T HMGTT B RGN SRR
ES4BRETHEE#KR . HPTHEBETHR . HETHHE
MBMEALZR THRECHET KRENLRIFR,
B LW EE T 4 ((PSCs) W B & R A e 8 5 .
HTREEREML 2N RE, % 23X HE
B DA (NTHD 25 98 5 )5 (FDA) #t 7 3t
AKEZENTHRAARMREERH 2T AR
(NIH 45 :NCT01321333) fl G & /5 & 3k &4 8]
AETHK. QBB AR THRNIH &HS .
NCT01446640) . 5t 7 1fil /8] 75 5 T 40 B (NIH % 5

BRAEEMERZ., SHAEERZRRERK.E
7 OLH & 1R 9 B4 00 8 8 RIS i e IR I R
BELABEELZIBKREE Lancet £, XTMEH L
B Ve I RT3 A WA TE B BB b 0 o A
REBRS T EFHRAGBEEIRITAMYT
REMARTHEMEA ., ZHRNEHERGE
PR TH B, MREXE LSS
RIHEHBRERINERIZNESHER
REER . ERBRRER NP LR TRETHE
BES A REER.
4.4 HERFT

HHREEN —MEZBT  HERMRERG
MAMMFRB A ERETENRES, REBWEE
FARE, FMR#t<, EE.BASREEXKE 20
HETOFEFREEHRERCEVANE XRE
S BEEKRBAEHENEINE WERIT FER
OB X ZERAXMNBERRNSGESIRITS
REKR B BRE” A 0RIT . 2HRE”
BB ST AMG R, B B2 8 B AR B4 MR 9T
ARPHMAEEmMRL., REEZHXBREEN
“Uy-oBE-HEEFERELWER. ZMAFREH
%% ¥ .0» (The Rehabilitation Institute of Chicago,
RIO B T 1954 4F, ERE MK NBEF HEHHH
FEBHNBEAMEE, X THERGHERE,RIC X
B M-S AT SR RIE L.
“f B IR VRRRT Bk
RE LT RN gGh.L . B3l g
MRESFE"EHE. BIMREPAGETETIE
MREF L ABEEWEYE LEER ERE
A2 4% SR Y1 2 0 L BR M JB5 [a) | IR R 9 7 U R0
PARBRE . X—RIIREEKZNVERAGRHE
EMAEERENREEME TRE.
4.5 HERF

FROEBLBREE)—HPREXRTHERT
HHAGRCR ARTEELERSFAEES|N
STES BT ERRGRETHNESE., THES
TER AT P R B 22 AL AN J7 BB PE{K PLA2
K, WA 2 R B A A B T, B R
B RHEMENERE .
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KEY SCIENTIFIC ISSUES ON THE PATHOGENESIS AND REPAIR OF SPINAL CORD INJURY
— Summary of 81th Shuangqing Forum

Wu Zhourui ! Zhu Yuangui * Cheng Liming ' Sun Y
Dai Jiangwu® Cao Hegin * Dong Erdan *
(1 Affiliated Tongji Hospital of Tongji University, Shanghai 200065; 2 National Natural Science Foundation of China , Beijing 100085;
3 Institute o f Genetics and Developmental Biology, Chinese Academy of Science, Beijing 100101)

Abstract Spinal cord injury (SCI) has remained a challenging area for scientists and clinicians due to the
adverse and complex nature of its pathogenesis. To date, clinical therapies for debilitating SCI are largely
ineffective. In order to promote the research and enhance the collaboration in this field, National Natural
Science Foundation of China (NSFC) held the 81st Shuangqing Forum entitled “Critical scientific issues in
spinal cord injury and its repair”. This forum mainly focuses on the advance of clinical therapy, the patho-
genesis of secondary injury, and the transplantation-based treatments after SCI. Moreover, key scientific
issues on this field are compacted and discussed in the forum. Finally, suggestion are proposed for the basic
and clinical research, and funding support for SCI in the coming decade in China.

Key words spinal cord injury, secondary injury, repair, regeneration, stem cells
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include the developments of Aberration-corrected transmission electron microscope, and its application in
the observation and modulation of materials interface. After a lively discussion, the forum reached summa-

rization of the key scientific issues of the field, and suggested highlights in the further Funding scheme.

Key words transmission electron microscope, aberration-corrected, materials science
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REVIEW ON THE 77TH SHUANGQING FORUM “MECHANISMS OF MICROBIAL DRIVEN CYCLING
OF BIOGENIC ELEMENTS IN TYPICAL ECOSYSTEMS”
—Summary of 77th Shuangqing Forum

Yang Haihua' Dong Xiuzhu' Huang Li* Lian Bin® Wen Mingzhang®
(1 Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101;
2 Institute o f Geochemistry, Chinese Academy of Sciences, Guiyang 550002;
3 Department of Life Sciences, National Natural Science Foundation of China, Beijing 100085)

Abstract The 77TH Shuangqing forum focused on “mechanisms of microbial driven cycling of biogenic ele-
ments in typical ecosystems ” was held in Guiyang during 25—27TH, August 2012, Topic of this forum
was related to microbiology, geochemistry, ecology and bioinformatics. Participants reported their own
work and discussed hot issues and trends in the study of microbial driven cycling of biogenic elements in the
oceans, wetland and soils. Technological innovations in geomicrobiology were also a main topic in the fo-
rum, The participants reached a consensus on starting a new research initiative and outlined important re-
search, taking into consideration the current status of research in the field in China. They also suggested
that the new initiative should aim to understand mechanisms underlining microbial driven cycling of biogen-
ic elements in typical ecosystems by focusing on novel metabolic pathways and novel ways of energy conser-
vation.

Key words ecosystems, cycling of elements, microbe, driving mechanism, Shuangqging Forum



