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E 44, 7R FrE) LR S2RIEFARSI ‘=% FHRE
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f. 2021 FHEEREHITFK (M ) JLiRHE

ERERIRRE SRR, SIRRRIEEFHARRERARET TFh—EEREDN. 38 28 B, MR IR LRRAEE, i
MMGABIRKBZITREZRE, o (MEMRORZSIERIE) DEIMIHTTEH. JURBIEEREIEEIMRAIEIR 20 [LEFEID
S57RRE .

SKRSE IR ERE . MEARSAIRIE. MRMEHEIENIRRE X . RIEEMSIIRESER S ) LREIIIZ DT T Rk T8E,
FE-LEIETEIMIANRE.

NRPBEETIUERRIZIMNEE, UTHESRINIETERIME, NERNARRINE.

45, KESE ML M EAMANR SRS ) LREEE T TR

oo

75 2021 FRRBEIERIGEK (A ) —iJi2alE
VAR =3y A= I Eii | Zn X
KIRRHUSEIAENS) (WA TFER) BNEMEREIRR, B, BEESRONETE (METER) MET HIS M, SEISK
FEEE,
3B 25 B, KBRS EAKTAZITERIEK, 2571 SBENSIMOLSES, 5 (NETFEE) FRERESRERT
TEI ., DREDECRREI AR, WNBEIHEI, BEstAEKIYS ST ED, T2+ K S 2 EREREE
e 5T,

TRZIDEESERES, BEEIHXAVHE, RERZINHTTHEANRE. BfE, GRS TUAERZ DI RIS DH T T 55,

REZIMRGHGICR 2 RIS NG . WE—FHRETk, HERSETRE, hBEXEESREE.

47, FFamZ e N ERSEREIH I T8

46. FREDRLAME T ERSEZIM I T8

48. ZIPIR AR 49. 2
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oL
1

TS

itis Su2H LiEE

‘BT UmE T IMKFE T IR

RO, RIESSET—1PMEMR, LIEEEDXERALR
BEWT .. XAZF, FEREMSIZERX M, RERERIR
2R T . DIRICRIAFRITIE, BB APRIBEIR .

RRYF, HEREMNUZEN—SEME, FENREHNE
EBAMEENREAGKEEME 5" AIE BB ‘BR
LB SHRER A NEIERRERE, FIAERTHOWE,
(15 “RIA” .

YRRIAIER" , EMRIARIRIFH “MAF" BIRKIEE
PRI L—HE, (FARERENEMEZ—, BITHR, U=
“ERMIR, MR AN R | RSB EGRREARRN
RIRERE, RNEICHIEFTRET, DHDBTRAFE, 1§
RBRTIRRESHER, RET —EZ/\BE%. BPLT-F0
—BOFERER, B R T, FRATH, SIEESIE
TMEXEHLIEA

FRFRIE AT “XE-2100" 1 SHF 2 SHLEHHIE, B
MEFSUBLARTE, HMNHTEME, tiRMHEdE, HRE
FRSHRR, (FRRIARZATF, BAFTBIRY, BAE, 8
IEABIR T ZDIRRAZR . AIEFSAISK, 24 /N\IEmE
WIER, EARETESHR, MBI a2ty , SR
BRERAE. 2019 FE, EEMIIETNZA, RIEATERS
AIDEETIRIATFEL, TERAIFER R RIS “BRAaRE" 1.
WmZAR 4 BEFE “XN9000™ , #fiIf1sS—P ML “#E
R EpE T — 1B, ERERA ‘MEBMRKE” . RIGIAE,
BT AE, RiEpgR, XitRrE2OEREON, ER—F EE
ESfivEs PN

T, FEFFRANGR, BAERSHOESZEITRD, IGK
EERTRELMEES . T OME, NFERIAERERSTIRNT,
HISSRMERFOEHNEZKETNIEONS, SR
ERAREHIT, TEEBNM BRI BORNK, TFEENE
W7, AAEE, NMEBGER, MRERRTE, BT RZKAIWE,

oy

w22 DDRDTHRNTFSE, EIRMETR/NFRIBEEATEER
£, B2, BRANDAZRFENETFHERRE, #4543
FIHERRER, BEEREERE, RIRFAERAVGERRK,
LB ATHERTIEIERT, HRENdBEWM. BER—&F ‘52
ESfivEs PN

FAE 2020 FRCR, FRIRDITY “UF1000” tIB&R T, BT
fBR9RFNEE “UFB000” . “KIEREAR" , I FIINMELR
TESFERANENLESE, BEEBIMANEHFRAZHEE
KKEEET ., WEIRBIRINEE, LHBIINHEEX MaAN “Sip
ES” BahRBIF EE, RETEIBLABIEORFERE)LIIRNTF
‘Y, RANEERRIBT ANEE. B, FERNE,
BRI SEIEEERITEE, 118 CV I SDE, #kig
F)L, ER—H “WME AR A

‘EE, REREE, HEILERT! T —RBL, —UF
BUANERWEXRNMEEORE. “BILE? 7 R AFTFHRE
M ENE. ‘—HFEAL—HI/NR, EER, FEKH
BEIRHbEESR, RBAERHE? 7 BERknEE. “REANE
REER, BBHRREEEHETEHEIRINT ., " BATTERR
RIRSE) R Efhs sE, 1eie AZ /B, —3iK. Msk. =3k - 1E4E
RTIE A0SR, MRCRXICEBLRRT, (HHEIRI,
RBERETIE, RIEATERERM, XFFa “S” 7, —
B—imFRAIEHKEREE, FEITIR 1/, BELEHE T TX .
FEHRFIE TG ‘D7 AUBEPN ‘BRI B, I ANIRME T
KEHDE, R T HEREAISIEIIZEMRIL, ORI
BTiEk, AR "B kAl

&R, XN—PMRESANVEEO L, EEINFREEF R,
IIERFIRE “EL, RE) RREEREE, BI=2IMEKAT,
BRER. W ‘T2, XTAERSHESRRE, EDR.
SIRAET-TRILET, ARZE. RBIE, BRXIKRERE
RERAIHRT, ARSI ARSI NIXAKE, B
HRRBITFRIIE. B, BARERETAMERHANIANRL

o\
o/

o

4, B—EIHET, BPEEAENR, MRNZEEHNRGIRE
—RAADIL, ERERERITET, XERT ! EHXLFNEN,
RB—MR, FPeELER, BE—MIRRK— “GIFEMR" . 3
WIRMERSYS, EERIIEE, BIMUIAIBIGE KRS, EF0,
—FEHET! B, XE-IRENER, XEERSBE
=AT e 2RISR E, BIBEE, HLUEIHTIRN R
B, B2 ‘BBIEAE” fMeRAl

AE—H, X& “F5%. ME. 52 BEREZBRBAE”
AU 24 /NEHESTERBEIX MERAIAET . BRRES,
FORMEL, BSEEMENGEA, WILFREHER, W0
=i, TR, BEIAE, RN, W, HUFaLas
EEMI]T .

R EESME"  (REMINNZIKEEGRIERA,

EIIRARRBYE, THIEIRQINIEE, 2NN 52" , BxEHE
PAFESRIRITBELL RIS 28, BB BMIRESHTEME
HEEn 20180 ‘BN, JomBEENEE, N7 ERAA
BEMMN “BIERE” , ILHXE “TEMERE" NEHER
RAVEEE, IR —FUENAIL. NIEER— I HESFHE
HAER, BEEA—IEITHEETRARE, BARBETH
HRITAKE “BE” MXEFE, BASAHTFRBLBER
BRRRT, BEARINFERINF AT ERNFTREMm “F
KRR . IEREMERRIRIEA

K, BeXBEEmaRaiEA, IEHRXNMEEEX. 8
HEBNEEAEZT—0. x, SRS/ NFERMERN
PHAEECHEREEFN? EXNIIL N TREMZHREEES
FRERE?

=. XTFRERREhEIENARAR

i MikA 5KeS

IR ERERRITR 4 £, WEHREZEIZEFR
E BB T

RS R AR

RIS (LA) BT BBEA, B—HRESREBERIER
BIEERREAWIEESH 190G / IgM BEEREH.

R AEGNIRETUE?

RIS ERMBIESSTE (APS) L= iZiinEZ —,
i APS BRENIREMSEEAR, SREMREESHIFEIR
ZEREEIEER,

IRETUE RN RIE?

RIS ER T RINERE S Tenase EE1K, &
ARSI MG ARSI AERAY S M AT EJFE

IRFEHUEIG M AYSCIG AT

BREiREN, BRiFZsBiingEaEERME S IEmibs
(ISTH)2009 #8m 5 2014 FE IR RER EfREL IS (CLSI)
F—IR LA KNFERS HE0, BFtNEFESD A,

IR TSR AT 57

EENRB TSN BIEERSUERER (Z&akiE) 1Y
APTT I AR M RIEIESBEASATENE (dRVVT), BRiFkbRER
APTT actin FSLEERRIEY ) LURIRE USRI LA1,LA2)
dRVVT B TIRB USRI o

RIBIE R EART IFRE NS BURIRER, B26XH
NP EMEE S S NEERAN, EBEEIER TR
BOEY, APTTIRIROSURE (191TF 55% ) I9ETF dRVVT j%
(>70%) , RHERFEAVRBIUSMGNSTRIZ IR

PpiEss (LA1LAZ2 ) —IX AT LIRS AR ZIRE HIATERY
BEAPTT IEH.

IRETUEINRIRAME I TIE? —ERITE LA A FRIRK
e

RERtEXIER, dRVVT RIEFIMREEZZE™MmM,

LATSELS, SERIRENIEREN BARIIE 99% 7% (1ISTH
2009) =& 97.5% %1 (CLSI 2014(H60) ) » EFABENX
AEHFHORZED 40 LFHRTE 50 ZLITAMERA . EHEEREIR
BEFERSRAEE ), TEEEHAMIR, TENFIGARE,
TEEMRETEE, SRR RIEFH 445 R EME,
ERREREMYRESBEHIRNST, &4 MEREFUL
HERA “IEE” ABF (%8 50 & LA ERIEES R ERIEN
JEERE ) #EED B8 99% [#A (44.16, 43.00, 40.24,
43.50) ,97.5% 7 #19 (42.96, 41.92, 38.33, 43.25) , LA
LFHIRRBEAEN LA HUREESS BRI EESREK, £H
EEEITEF TSI, KSHBERTMER IEFR 44s (Fo8E
BB SEERR LA R ERIEEE, RIEMNTEEEY.

LATLA2 tbfEFE, I8 ISTH IEmRIN LA1 HEIIELL
Ah, LATLA2 EEETLUMER LA EE, BEERNME
b B AMELERTT LA e B BERNSRMETIERME, B
B LAT/LAZ EUERERD “INNZEBIEE LA2 B LA1 45" 19
HSERS LAREN . BItFF<ELCRIER ERLE LA/
LA2>1.20 {ER LA ROITRE | (BRAERIIRETREHER IR
SIRFAEDR, QRFHE REHIERIT THEXDT, BWHHEWT:

LATIRFERBFEERARERS ZINAT LA2 IR E)ZE

Bl o021 5018 25



5 MEDICAL

==
JT' W Bm ]El« LABORATORY BULLETIN

SN, SHBEE LATEFIHNORERE LAT/LA2 A9GMIZE R
WA, SHERERE 1.20 (EAEMETSE, FE LAKGH
ERSTRIEAIELR .

BT K EHIRCIMTIRAARE LA2 KEBEZMEFIER AR,
SEER LA1/LA2 LWEEIRIRIAGE LA 19RRE=ES (E=H
PEESIBE 50% ) —ItbFfh LA2 /K FIEIEIRHBRIESIAR R A iR
ORISR TIONRNR, SEEHARIREL I,

AT R ERER, BESEHH DB EERS LAT S
LA2 AR SR, IR ERE N MORAVREIE A FF AT
BIREHTEY, FHRIR ISTH 2000 f5REk, w8 MURMBLL
BEENFAEREIREER, B LAVLA2 R LAV IER
MERIGE LA+ LA/ IERXERE LA2” B 5INE D ERRAY
IEEXIERE, HER LA1 LR LA2 EidFifbRENER .. T8k
HHELESER LA BREERZSIRAIESINE, BMERIERA
B LA BEME=B BRI 50% LAETREER] 10% AT, BEEARE
MG TR 5% £h, EXAFEEMIEATNED. Rz,
ITFTFRARE, RIGRHSAREESE LA2 T SE LA 1A
HERAFIESHNEE, ALENERT, MRABERHIE
IR NEBZIIR T AR T ERY S UL EIRAEE LA RO . £

ELELEZ AT, BIEARESR R RABHNARER LA1>44s 1B R
LA1 BT EIRE, FES LAVLAZ>1 .2 fERRIZIRE.

SENGR:

Pengo V, Tripodi A, Reber G, et al. Subcommittee
on Lupus anticoagulant / Antiphospholipid Antibody of the
Scientific and Standardization Committee of the International
Society Thrombosis and Haemostasis. Update of the guidelines
for lupus anticoagulant detection: Subcommittee on Lupus
Anticoagulant / Antiphospholipid Antibody of the Scientific
and Standardization Committee of the International Society on
Thrombosis and Haemostasis[J]. J Thromb Haemost, 2009,
7(10): 1737-1740.

Clinical and Laboratory Standards Institute. Laboratory
testing for the lupus anticoagulant; approved guideline. CISI
document H60. A. Wayne, PA: CLSI, 2014.

EHR,. BB, 22, 0&EH 6B, 28.~EIR
& g A N 38 B9 IR R 2 B s BE I 3R [J). PR EE S 5
7% ,2015,95(34):2760-2765.

=. MEBRESEZESTFIRNGZSth

s 5F4H Bk

¥ B, HEERESHN (COVID-19) SHFEDIR
55 (2019-nCoV, 5 SARS-CoV-2) RS,
HEBERIEQEEEEGRE. SAREENEMERE. 24
COVID-19 BEMERY, PHEERERE, EEXT . H
FZREHARELIKCEEIE, EERAXEGERE, Eit
REZHT 2019-nCoV BEEHRWNBEMEBIEE, BB T
COVID-19 EmIhIE. AN R4S T BatERRRREXS 2019-
nCoV BRI MESESHERANEIAGNFE, MONTSE. &
WO E B EHT 7 21, BN 2019-nCoV B SHAEK
aill, HREMEHEAM. BIEESERNASE, NMmolhRiEs
12 2019-nCoV BARERMEE HKIE.

KHEIE. FEERESIN, MEBRES, ZEREN;
FURAET

B 5. AtRBEELAHENFETRBESMX
(COVID-19) &417F 2019 £ 12 BAETEINEW, MEER
WINSEEEIE . #1EEICTATE 2020 3 5 25 H 8 Y, FE
K32 COVID-19 B 81846 i, E4MRiHEZ 333980 4,
REZWHBE 2019-nCoV BRERNEES 22, WEERIE
WG R 2R S IZER S G NS RIFMa T .

=)

1 FHEERBESRIFARIR

2019-nCoV ABRFS p BHFAR, SEEEEMNER
9% RNAJKES . RS sYNEARISER ( spike protein, SE&ER ),
EEE. AT ERERINZINXRIES . 5 SARS-CoV 4L,
S EOSHESENTESHRERESE ACE2 448, NTIABA
RIE. HEEEBEEEH (membrane glycoprotein, M &
H) . &&EEH (nucleocapsid protein, NEH ) . /NBE
EH (envelope protein, EZEH ) . 2019-nCoV XJ 8 &k,
56°C 30 min AIBRCKERS -

2 TR

BRIFTMERBEEER COVID-19 88, TiERERERA
BERL NIERIR . TBEEREEESE VRAEESEMERE, THIR
FEBRESBREENEOEREINTRKE [7]. ABEEEBZRK.
BRI 1-14 X, R 3-7TX.

32019-nCoV #ZE&t&EN

3.1 iR E

IETRBLISNIEYI S EIE, SIEBERERE (DNA)
7 () HEZES (RNA) . 2019-nCoV {X& RNA, EUSSHE

FARX S FEMRRANIREY . B SEMYMIEREARS]
WITHERT, BJ18EI 2019-nCoV WS SHEZER TS, ZERETIAY
IRFFBEE ORF1ab £E (FRUEIEIE, RTXiE) « NE
H. EEZERAFIEE., BainEREBGNES T RNA PR
PCR 5 Tagman AR, ERZHCNIXF @R E 2-3 MR,
< TRPR Y9 100-1000 copies/ mL.

3.2 tilizErE

AEREFANINSELRSE NERES WY . BIRET . K.
EEEFA, RN TFREFREINER, FARER, LWRIR
B, HATIRERIRENRT, BEAET 56’ CIMEFIGE 30 min, &
NEFEAEFENEFHTIHNLE, REMIRTFD RBFTEN
2B . WIERBRIGIIEHERPPER, AEAMEsSEE
REVZER . 2 RSB HI R AR . 0. B8 .

3.3 £RHZ

BaimmE LAz NTH 2R NEREERARERE.
ORF1ab &R, TEMCEM FZET 18 N EFk N+E EFE ., W+
WELHR (K ORF1ab. N) idFE, SERAIEEHIMUAT LIS
8. (1) ORFlab SN WAV EERHBEM S B B4,
B CtENFHARENEN CtE, HAmE. BrRIKFIREE BN
£ ORF1ab 3¢ N SHBIRT#I90H M (24 ) , BRIXFIREES
MWHEE ORF1ab gk N EfHFEKR, BERER—FHENNA
M, BEKREENFAENE (A%); (2) ORFlab 5 N1k
CONEIERRIRY S BITIBHLE, of CtERFTHFAIEIEN Ct{E,
W2 ERBY IGHMEB/NTIERN CtE, #IABYE; (3) XIF
ORF1ab. N. WSERAKNEIHAR] S B 18 HhLEDy, CtEX
FHEN CtE, ZGNERL, FMEFHFIFER, WF=R
(RdRp (fuF ORF1ab BEX A, AIENHZEL[8]) . N. E)
HHE (Z21), EREREENBERT, EGRAMNT: (1)
RdRp. N\ E#99081%, s RARp BAER N 3% E bR, FIJ9BA14E;
(2) X RdRp BEMERN S, EMBAEMERNFIAMEME; (3) (XE
o N BRI, AN, HFAFPIEEBEMDRNTIRES; (4)
RdRp. N. E ¥9R08M4, FIHB%.

3.4 FEEmM

3.4.1 RBBIE

BRIB IR AR RZAE 2019-nCoV, MEZSMERERSHEIE
s, MBS RRAABMAIBER, FRZEAAFER
PRMHS HEARIERE . BRBMARESUTEREREGX: (1) R+
2019-nCoV BEAKE, wEEOTESHE LRMAE, S
fEPRERE, MEREFRESRNLIFRE, ATk EE
M. FEEINESIRIZT R (RT%E TR ) IEERIFR
RIkE FFRERIIHEE SRR . AARSHEE. 57
AR SEm AL R EEX, Zhang ERET 14 COVID-19 &
& 5 IRZEIG NS SRAIBEBIT T . 755 RNA A NIASEERT(E)
oRESETMEEREEX. f£2019-nCoV BEEH, HwHEN
HAAREE gPCRAGN TR, ATHIURBE (2 )Rz SR
2019-nCoV A RNA RS, SZZINRIESAIRME RNA Bl

MEDICAL LABORATORY - k
SR ASTOTIAS

MMENMENEER . B, FHRAT RNA BSRANEAREES
FERRER, ERERREER (<4 ) . NETBEZRIBHTIEN ,
IREEAET ACEF 24 h, HETF -70CRUTMRFHERR
S5, (3) RE 2019-nCoV ORF Kifi AR EREAR, (B
MR RT, SHRBMER, TR SIMIRETES
FERARLNXE; (4) 2RI ZRENDENSRZRE
MWK 2REBER, EEETRIENERARIENE, RIE
PEEESROREFENZE; (5) WliEH: ATEE™E,
MHEERBENERE SR ATMERENE, MK
ZHEAZEREIIRRIGE, T2 s8I BRI,
REARRERAET T ER I, WlERTeE, RS
DAIES, BRREFR. 101 AREE—HSCINIRIFRT RSEHER
PEPRMEXTBREE RIS, B AERMTHNEL (6 )LIRIFAR:
FEE PCR LRI, EABBIEHIIETI R ERIF. ESGEHITRAIN,
A3 2 MU BRI, 0, RERRMTER, i, EEX
TR, HREZRIREAINSENEIRETREE 2019-nCoV %
ERiEmE, [REURDBESZBRERE, SEQl CtEgm, &R
REFAHIVRBMER, ZMREHH—SAR.

3.4.2 fRBAME

FIIREZBRLSRED, BETIRERAES, BNRRNSHR
AOMEE, IMSEURBAMEERFE; BEMRME AR B8RS
PP HIRIAIEER . ST A STERTIRIERI R 2/ VOB,
ER—REBLE. BSiek, 8XLRTEERAEIBEERE
ME LB ERNSE. tE, RIMBSIBIAFEIIZE .

PRI RS FENERILE, RERSTERBPEER,
Zita I hEtnE, BEERRERIEILE.

4 fiAEn

MNEEREZ 2019-nCoV f&, ARERIRITHmEHIT
RERIE, FTEFFESEFMTRIgM. 1gG. MiERRM IgM 7]
Wi MEIRRTATER 5 X, 196 B 14 X, UKEEFE—MF
SRSNERE. AEIEREITE, IgM FURZANESX, 19G il
RFEEFE . B IRBEEIRSTHE (T8 tR) B,
BEALLR AU S 2019-nCoV #5314 IgM #1 19G FUARFETE; M5
2019-nCoV =14 IgG A RBM AL AR s I E RIS HA
4 ERULEFS, WaTtiEi2)s COVID-19 &4, 58— IgM 3k
IgG it3a18LL, 1gM-1gG Bx &Rt A ESRISEAIEREURE .
PEEEFOARRDRET 3 B 20 HESKEHEKENEINE
FHREERETFHFAFNAT= LER, BRERSHBIE
T 8 M UM, BIERAEIE S B ZEREES T,

4.1 1MPSE

411 RikEE

BRI 2019-nCoV Huik (IgM+1gG ) #MitFIERER
REMFRA, URKEHRIEEREY, B3R REINZREWLRE
MER, ZHALRNESRSE, JENEEN, AR, &
EEBRSE, RNWE, EREW. oJ ZNATEEEF RN
RIS .
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4.2 BRI Z R6E

XA 2019-nCoV EEFRBEHMERER, IN\DFRIGRC
WIRCHIA IgM B 19G B5efEfiiR, MBRDREINFERIER
RHFFERES, A GEEFITERENTRRE. 2%
BERMERERES. £EBHERE. ERBREFHS, BER
SRR BNE . EERMTEENCERUL, BURARS.

Lot BIRETFRAICRERITELNE, ZEESHHK
ERFSEREETRA, NAME. MK, 2MFh92019-
nCoV IgM fiiik, RABREITICGINETRIICES, NBEE
Bx BEMT L “REMEMT R ‘PRI ER. BRITX 2019-
nCoV B9 ELISA I EIRARIETIRIL £, ZieNITEERT K
e, REERS, ERNEREE. SRRV, ZH55.

4.2 FEEI

2019-nCoV B HHURIE N EHF BJ BEF A R B AN RBATE
HER, FIRIRRZHET.

4.2.1 RpEtE

LITRETESHIRBMERNALE: (1) REBRIESER,
ENRVNAESYERSRNE ENTUAES, REEMITIRMm
MEIeNL, SRUMNEEE. REATS . SRR, (2) XA
ELISAR, HEMERMMN. SIKE EDTA ELIEER, SHIH
RIRTERAEEEY; (3) IBFRAMREIAEH 19C SR
K, REELRSS; (4) XRERERFFESEILAEY. T
FERRNARTEEER.

4.2.2 R

Tang F5 3R BRASEFUF RIEEQNT 27 SR
CT #nlEstE, HEEx COVID-19 BEMIEF 2019-nCoV &1

A, EREFBEEMSENEETRSNIERITSRME (100%) , B8
5,2 2019-nCoV IgM+lgG THERIFEE.

IF ELISA, #H#ABIMNSEMIEA = MEsFNE S YRR
M, SEMREFSRERE; FRRARSE, BEANTEE
WIRESRRISENEE, SEERHIERMAME; MRERRER
LB OATD SEEAHELRTENE, AR ZRR DI
RN, FUECANFERELESE. RBERGS, 2
B—EWMER, &R IR .

MR NEEROBRNER, BN ARERHESERIINEM
FRESIE HIZRSIRAIATE), ELLERE), ZEREEMERS AN
SHISBHRIE, ZBREIEEENE. SRR BFX%E
KMBB AR AR TIEENZ R, BT RUEAIHTHE, EFR

R LERERIGN o

5 NG

XS 2019-nCoV R Im PR3 T/E, [N/ =8t R RIFE
FRAMERNRLE. RIFESKRERK, IFERERIRAIZ
COVID-19 BUEE, TREREEMNBENHRSEREFE. M
BRI ETSREMETRIRINRE, FRUBRRESEHOE
E7, slierpENtailit. Kb, MigEER COVID-19 3£
RERERIGREEEEENBEXER, FREJMARITRS
ZBERAUSEIRIZ . MG SZBRENE D5, 3T
COVID-19 B A R EIRIFAYRRFR .

SEH (B%)

M. i analinkMAERTR

it mE BXE

KR FiZiAURNIRR R A E R hERBESRE,
2018,41(4): 275-280

TR (antinuclear antibodies, ANA) /E8 B 5% &%
(autoimmune diseases, AID) EZMEMFIRE, 2GRN A
PR REMI—EEER,

1957 £ Holborow % # 37 (8 ## % & & 5% % (indirect
immunofluorescence, IIF) & ANA, X3 ANA &A%Y I PR K2
BEEEREE N IGKLE ANA BRF RS BIRIE (systemic
lupus erythematosus, SLE) &%t (FERBIFZM )AD £
&, BN THRERRME AD 8F, NESREHHRS. Kt
29, ANAERT E I 1SRRI SS . PR ERARF. 1§
T ANA 3T AID 89121 . E52H. DR REFEENEENSE

cH

BEENIRKEN .

ANA HRIREL ST ANA NIRIRRLBIEREEE, 2014 &
MBS RREMECRASTIBSIAINENEZERSERAR
TAMERFEUNEREX) . 2014 F8BEE 12EES
MATNBESREERMISIN £, A ANA RHEREFRIR
(international consensus on antinuclear antibody pattern,
ICAP), #RHXTF ANA SR ENREN SR HENE— P EIRTE
R, 2014 FHREREFRIRREEFDREE 7 ( BSTURET
EESERFETNIRAMAEREN) - 2015 F 9 BEICAP £
TREW EFR T ANA EIEERIRE S UERIR, 2016 FE
A E SIS E RIS ANA SR B EFRHHRFIG NS R
ERREREREERN BRI TIFERE .,

SR LAERR. BRERENRIIRGIE ANA A9 IR
PisEIRRNBEEEZNEN, EBEERZESHERERBR
ANA KNSR AR B AR IR R Ll =8 . Fitt, fEEID
E=NERERER2BERERENET I EZERESTF 2017 F9
BAQTEARAXERER . SRR, BREAE. InRENERSE=
BN EEZZRERBRAALRNEDS . RIESISREE
HEk, H8NERREENIMEXBFFESERTIRERR
FER ANA ERIERER SR EEHIRE %R, MENEEH
ITNEICSE ARG . HRIBEEFERINCSHMEER
R RBSEFIIIE, KA — B RNEIR AR  AHIRAIHIE
SRS KEIRRIREN ANA CURIGREATEE . IhREX
RS L EAPORKE, FCTRE ANAGITSIE. ERAMTRES
RIRE, PIRKMEHATET TR ANA KGR, IR ANA KL
IR S IR AR R S TRARRE .

—. ANA BIEX

BRTHEZE ANA EEREMENSREZAEENL, E5=
X LRI ANA SETARIERAUR DRI B SRR STR. BBE ANA
SRR, ERIEFRMETURER (20 HEp-2 48/8 ) /Y
TOZRIAR, 33 ANARSARE NN B R T Ao B ST,
ANA £ RYEETR A D E RARIEt Y BREIZ NIEm D, BI5HM
fgkz. e, MIRBRLMES REMERS. Bl ANAEX
EUEZAIBRIEMR D DEENRENBEBTURRIR,

HI 1 ANA BN : IEZARNSIR S HEFRIE ST
REFR

— . ANA & BYIg KR FESEE

ANATER AD EZMENFinE, BN TF SLE. FRE
&1 (Sjogren’ s syndrome, SS). E % 1% B 1L E (systemic
sclerosis, SSc). iR & M4 45 H 4R 9% (mixed connective tissue
disease, MCTD) & £ & 1% Bl 3% (polymyositis, PM)/ BZ 1l %
(dermatomyositis, DM) S &gttt (IESEERSZME )AID BE . [ERT,
ANA T FRERFRMEAD BE, NESREETE. BE5%RE
HERIRIRRE, BRItZSh, ANA R TSR MRS . P
REEBR A, Flt, WIRKSELAD 2E, ISR EZR
MRS (FEBERRIE )AID BEWN ANA RETTEETREAS
SEBESTUR, fIa0: FEEARBAAR. BRERE (SW2. 450
) XDIRZR (RE. XTE. XK NBRLH. IRESE).
IREMHE (RRMAIE. INE. BEiES ). fhalmE (FIRRR.
k. FHHINE ). BURAHEE (SmEEm. . HiEE.
B, FHEMR. OREEES ). DMERFRE (O ORE.
BEEHE ). MRARFHRE (SMERM. BHERRD. MMy
) BIEET. ERT. BHER. 25 1E. RETRE.
RELER. BliE. A%,

fRERIRIE AN BER ANA BRMEEREIX 11.27%, KEHD HER
MHESNE. B2, ANABAIFEL AD BEMIGRKEIHER,
W ANA RESTBIRNSREBSE [ MTRESTERER
A (Sjogren’ s syndrome antigen A, SSA) ik, MTIRES
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{HAE B (Sjogren’ s syndrome antigen B, SSB) IR | BI1E
SLE. SS & BMIGRERBIEFRNE] . ANAGIITE AID &
RN AR E R 9IEF 3k ANA IRPRELBRIFTEHE
Itt, ANA KB BF SR ABNRRIMETTE, NBHHITE.
AD BENERFRE. LTH5FERAD BN ERNESFEE

&

=T o

N2 EFIRRECAD BF, HIRSREZZNRR
tE (IERERFRME )AID BEGN ANA R EH TR S
SESE7RENS

23 ANAGNRTBTSEARNRRARHKE, WEke
HiZtE. AID BENEERFE. T 5IEA AD IR R 2EIN

BEEEES.

=. ANA &N E

ANA HIRE 75 REE IIF i%. ELISA EZMeEEr ik, LU
HEp-2 i8NS E R IIF ZR2H T ANA NS E AN
Bikhi%. 22 ELISA EEMAEABAILUER, BFTIRXLES
ERERMETIEREEEES .. Eit, WRIGKSENEE ANA 18
* AID MEMTS ARG ANA LSERBMR, DR IF ZEiHie
T ANA

KA HEp-2 4B AL B R 1IF ;E¥HT ANA 1&AT,
HEp-2 IE{ELIa B R E ERUEIES ( BKEEUN 200 ) M
A0 3 ~ 5 NELD MR, THRFERREMCHIA IgG
R, B9, IIF AR ANA BIFEFE 75 A R ARIB AR B A9t it 7
MRAEERRALBRERR . |IF E0I ANA 89 &M S
Fl. RE. TRARBRENERFANERHEMEEREG X, FLIRREE
=T ANA KRS R B T E A 2N E R REFZERIHAR,
IRSCIOE IS RATERME . 10 IIF-ANA AOZ= P fEis M e 15 E R
SOYEIREY (WNRPEAZISIREY . HRREBE T MIRREVE ) IS,
L EEENRRERIIE SRR EERERERELT 1
MEER, BlRERER DB RIBIZRAERER. |IFEQ
W ANA B RSENREESE, BB NEIESE
SIREM BN (FINIR ), BEIELRERANENERL. IIF-
ANA BEpft3d ANA BB / BRIEFIIZEE B RSANZITZIEE, ST
B9 ANA KB ELFNEE B RIFANR5EIEE D, BHRELNE IIF ik
O ANA B9 THERERFNG LS SR —EUE

ANA HREBETATTRBZSMERF AN, FRG
N5 ZEBAEMNIEREBLER=. W ELISA EES8EE. &
ERZBEDMUNRS, EFNENESREETEIGN . 1%
BEENTE (line immunoassay, LIA) EE 58U, SR,
ZBEMUR—XAIREETRNRIZMESNANTS, BE
KNERA¥ES, REBENANIERIERIK. AFENEED
# (chemiluminescence immunoassay, CLIA) EES&8U=IE.
SRR EERBIUNLS, BlRlkEAS. ENETNEE
AR TR

1 W 5 DNA(double stranded DNA, ds-DNA) #1 44 4 il
{FRFBIGIRR AT ERM IIF . ELISA ST REL, IF
EMMR R EEERENIRKEFM, EEMSEQNTR ds-
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DNA FUARRMESIGARERIMAT SRS, EMRA IIF Esis e
IERHATH—EIA . 3 SLE RBmIESIEHTINES, NEEAE
FEFESENTZHTH ds-DNA FURRII.

ANA 1G53 b ANA SFUARIE IR SRR A =1 B
BHUAEN. BEE ANA BIRRR B SERA IF 3E#T ANA
G, EERAME, TH—SHT ANA SRR SIER
STMEN, REEZIREMEE .. ERTRE EFELRRE
. RMRERMES, &5 ANA STURFMEIFNEXTEERR
IS EBSTURMENIE RO —E IRRIENFEFE IF-ANA
PREME X ENRASRIEB SRR NERREYE, EE IF-
ANA BB AT EETRAVE R B SIS NS RAMEAIER o
FHit, SlfRSESRZ AID RS, Fe ANA SHARTCNE R,
HREEHIERRIS R E SRR .

i 4 EELLHEP-2 IR NSLIERAY IIF E23T ANA
WNRSE T3 EEES X,

25 RALLHEP-2 MR ASEIGERAY IF X517 ANA
AR, HEp-2 MBASLE RS ERBIE (MK EED
200 & )RR 3 ~ 5 MEL D HMME; “HRNFRRIERFIC
I 19G Fudf; IF IERN ANA B9 5 A DT RIE R R A9
HAMRABEERRRSERRSR .

EI 6 ANARSMEBSAARRAZMREZEG,
RS EEETEAIIGRRE AR .

HI 7 F1 ds—DNA Fuia i e ia IR R SLIERAY
IIF . ELISAFIMES RiZi% . EEMGIERNIT ds-DNA Hiik
PRMESIRREIAF SRS, BICRA IIF RSy e At iTiH—

EHIN. 3 SLE RBmIEaIEH TmilEY, NEERRMNES
KT A 75T ds-DNA HFURRIIG .

28 ANA BIIGPREI A RTSER IIF JEE T ANA TG,
EEREM, FH—SEHT ANA SEBRFENESRME B SR
W, HlaREELSZET, FE ANA SARGIIZESR@, &5
EXEIEERRIE R B STURETIEN

9. IIF-ANA RHKIRBISE. &3
BERl, 1RYE ICAP IREAIXTF ANA SHEEIS K dhEtiR,
IIF-ANA SRS 0 3 25 MBIRSSEREE (14 # ). HigK
OCEEL (O M) MNARB LD HIOCUER (5 M), PIERICRE
IR T — N E— AC(anti-cell) kA4S . ARESERIR
RE XIS B IR (MR EER =ty ), LIRRE
SEEIHIE SRR ARG, ICAP ¥ ANA SGEIRELS RS
FRBFNIEIRTOGEEL . BHTF ANA SR E RS £ SR
W, FEEER ANAKNRIRRSERIVA ( B RREFHEFE
ARERS, ZREMARRENE / NEREFIESREE
FPRHEE B SNREIRRRNTEL; BENSEESTECU
Tl A REEXS XA B IEMANRBIRES ), RBiREANMAgR
St/ NEAEXAMZHIZEEEEZIRRE AT ANA N
WHRZOEEERL . NERENRTOCREE 13 MaE: Mgtk
B AR (BRSO WERSEN R ), ELRM, 2Rl
B RRRARATHERY . MRRRIREUAY . ARRRAKROIR / oA EY
PR IREY [ S/RERE MIRSETOREY . IRAINARIE R 1t
I EIERR, ERIOCGRE 167, TE

[ ZRRER)

[_Ac-15ZAC-23

E S i
AC-1ZAC-14
[ [ I I I [ I
BRA ﬁfﬁﬂ ﬁﬁﬂ AR | BBE
AC-1 ||AC-2,4 AC-8,9,10| |AC-11, 12

AC-2

|}1ﬂ%‘ R " Bﬂf %E&' |B@.§' lﬁm/rﬂ% iﬁ/%

C-15, 16, 17|[AC-18, 19, 20| L& ¥ 4R || /R H kR e
|_Ac-21 AC-22

KM/ NHELE -_

AC-15

E: AC fEHRE (anti-cell), ETRIVANERS ZMpEEN, S5HEBMONRIGARIDK, BIEEHRD RIS R

FEED NITRIS R
AE 1 IIF-ANA SRS N p

X9 IIF-ANASDERELS ) 3 25 MISRTOGRE (14 70 ). MIgRIOGRE (O M ) FIMAIEE LD RIRE (51 ). BIRIDE

REVENE: MR AR (RO ARREERE ).

BuRB, RRB. TR MRRAAER. MIRREEL. 48

KPR [ EehREL . MRAEIRANEY / S/REMREY. MIRERIREY. ZRESFIBAR M / flshERTY.
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f. ANA iENERIRS

TRHEE 2 J& ICAP IAAAIHIR R INE ANA G URIIGRSEERIVR, [IF-ANA G UERIREREIE: WNHEE. EMER (BRI /BBl ).
SOERE. HEMRDENIRKREN .. WTREVIHRE, SRR ENERINT A IOCGRE,. MIgRIOCRE . MgaLsR
HISOEREY . HEEMERASOHRE, BMRBESRIFRRS . BSTRGNSEIRER ANA SRIREFIET ANA BISEITENX,
¥ HEp-2 RIS SRR R AR B 22 5 BRSO EIERLUMN ANA BRIEER . EUREEIEAINE 1.

£ 1 IIF-ANA EERIRSTEH
A WIFSE: HEp-2 AlEERETOGE
KR B
FEVEI
B KNSE: HEp-2 MigEEeEseits
KoNEESR . A, MBREMIEL, 1:80
N ANRIGARIREENKE, ZRH—SRNNEB t(RNA SEETUA, Wit Jo-1
s
C  tlFE%: HEp-2 diEEeERstk
KNSR PR, BESEY, 1:160; BERMA / SRR EY, 1:1280
B MRIGKITEESRREITR, & RE— SRR
D  #lSE: HEp-2 MiREERETOGE
QMR PAME. B2SE, 1:1280; HWEE, 1:80
N MRIGKRITRERFMERR, ERHE—SIHANELS B BHUER

IF-ANA 1 UEERFNERIREIXATE AT W AEZ) (MNEWFLARIF) HEFIE ) REZEEICHE (NBZANENE
ISERSIR)IPES ), EbUNSEIIRTFROR AR A RN AR IREZICS, NEHHT ARBERFNERILNT . KA ELISA SEbEN
T37ERY ANA KSR B FENEERNESHENSA .. SEXERGENIRRER . ANA FHJEEFRIESIER S UM NS RIR SR
SEENGE. EHER (ENESRUDENEEESHENSN ) ReEXE, BINUEELENIRKREN .

75 ImRE M R

ANA PRSI TFER AD &, 5IRESAMN (ISEREN)AD, Bl FHmERSIEAD. Bk, WEEERERARE.
BELZ IIF G ANA EROFEGNSH, SEUIEEIREMIENDHIERX . 2RRETCRESEL ANA fﬂﬁlﬂh@ﬂ’]ﬁ%ﬁk@
SHuR. AD BAFEIRREIFE—EREXRIE, St T T —SH ARSI ESTAINEE —EESEN, EHERE—H,
TR TSR BT IRV R B Sk AD,

210 IF-ANANERIREMEE: GN75E. EHER (P /Bt ). SOURE. BERCENIRREN . YFRETOHEE,
SHARBAPR EMSERINF MO GER . MRS GREL. MIBALn RIPTOURE., HRIMSRIITOHRE, BMREESRINT
HORIRS .

211 IF-ANA ERFIERIREARNEFI. SR EERHTERFNE .

EN 12 KA ELISA SEENTTIEF) ANA G LSRN BIECNERIESHEMSM . SEXEROENIRKE .

ZI 13 ANA SEEERRAVSFIEESTUAMONERIRENEIFENEE. EMER (ERAESRNTTENEEESMEMRM ) &
2EXE, FINEELEIRREN .

BFNAFESEESNREMERE, FEERENESTR. B, ANATRE (£/ ) SERIEXIETHES, B8 ANABE (28)
S5 AID AU MEA . ANATEE (28 ) SHEREVAKR, TEFER ANATBE (28 ) URURRIRAID A SIS I
B THRL ANA HIEERREIMSFIEB SR, 20 ds-DNA FURBER{ER SLE BmiEsntERmlisine —, MEMH TSN, FE
T REHTRBAERRE (2E) RR, TERERATEEEHITHEEIUER, EESNINE AT RZIEREA (1U/mI) ERet Tt .
ANA FHEEFRAVERIEBESHAYT AID [IZETSERIZH. HBERNSTEWER. Hek 3 STEH A ERMES S HEEE 2R
REX, W& 2,

Y14 SRENGHT T —Z I EERRIMS R IEBSFIIENEE —ERESEN, BFIFRE—H, TN REE
BT IJEERAMS S B S TUASE AD.

Y5 THEEER ANATEE (28 ) AU MURRI AID fGENETURNE . FET FIAFIAIRATIEEE (88 ) &K%, ~
ERERSTEERHTREENIER, EafoteNInE eBERIEIRRA (1U/mI) FEEHITHR .
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#* 2 ANA BRI BSHMEXIEREREEERX AID

A R FEIEX AD
e
# ds-DNA Ffk ds-DNA RAEMLIBORG
FABETA A IR . EREETBR
T IMATA #wIME (DNA FAEEARIE S ) RALIBIRG
s 5RNABAH | FENREBXSESRMMEES (BUSFEE I
&5 ~70(DFS-70) Hifk | 70 000) RSRRIERRER
. SSA Hilk /& SNRNP, B hYRNA FIEEE (18795 FEE 60 000) 45 FEREA. ZAMIIRG
/B snRNP, RNA M RNA RaH I i3, ERENETS FRES 48
# SSB# IR AT . ROMTRORG
v Ak 000 HOBER W ER i ' |
/& snRNP, Etehif U1-nRNP FiAHORR T B HEN D FERE
1 NRNP 4k 70 000 B[ . T A TS 32 000) KB C 189 FIEE (20 | Rateanms
000)
. Sm Itk /B SnRNP, SEREEEMA N BB . D. E. F. G EEZH RAELIBIRG
ZRUNK | RANELENERSS
KU A FRAERG 4 TR 70 000 71 80 000 EELERAI DNA &4 ~ 524k E RIS | SRR
AR (BIRE ). EAKE
PE LS ELEEAA ~ G AR (BIRE ), AR

MERRER . TIRGEIE

1 SP-100 FuiA

RIS FERE 100 000 RYRIAMBR I BB W IZE R

[RANERE B E R

1 P80 ZjEEH A

SHRZZR g ) MAEXRY PBO 1RiRE R

[RANEREH B ER . TIRGEIE

1 Scl-70 FuiR

DNA #AFNZA0EE |

RO (ISR )

371 PM-Scl A

B 11 ~ 16 MEAZ KA S FE BN FEE 20 000 ~ 110

ZRUNRK  REMEBURNESSES

000 [EHIEEY 0

FLRNA SEEGRA  |RNAZEEE (1. 1. ) RO
PERFLEEARA | B CPRAEER RO
FINOR-Q0 Fufk | B JUAIRAOMERS A FRE 00 000 EE, BEFANE LHEART | Roimis
AZREEAAR | IREZA. IEZ B(B1 A B) IIREE C BRI TS, FBIEEATE

R #7.90210 k. 11 p62 AR ES IR FRAZAM Lo |
IEASEIE | 2 e 210 000 ERIBEEFIEN S FHE 62 000 BEES RIS TIIREE
PUEBIERE | DNA S%8 5 (RINEn FONLTEORS
R
FUNEIEE A LI R R B A AR T F M PR ES e E
FUR R RTA BRSBTS FRE 53 000 EEREIATEEN | RAIABRG. 2NTEB%
FENRELRA | BIRES B N e ey
# Jo-1 itk RS (RNA S5 SRS, RIS

R 60S RARIAIE £ PO(HBXIHFRE 38 000). P1(1EXSH

"

?\/n — b \g ik éI \I v
IR FERE 19 000) 70 P2( #BXd > FFRE 17 000) = MHERTER RATETRHRG
BTN o RS A R BRI R
FORES AR AESES SRR (O

A L. RTINS, 2N
SRS RER A BREEAE RIS SRS, 29X
KPR
RS 25) 2E
AR () Pk | BEPOAER. POREEES. PORES 250 % SR
ERTE PR A —FHEX] 7 FIRE 250 000 B TRESE
B (MSA-2) 37

AR )P a9 7R 130 000 oIS WES S

i ANA BTUZHUR, AID BBES%ERE, ds-DNA JI%E DNA, DFS AEEHS, SSA ATFIRESTENEREA, SSB ATRES
AR B, snRNP NZAIMZHEZER, nRNP AZEZER, Sm AEEITUR, (RNA NEBEEZRR

2.
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a. Polo-Like Kinase 1 phosphorylates and

stabilizes KLF4 to promote tumorigenesis in
nasopharyngeal carcinoma

His £ =

Jia Mail #, Zhuo-Yan Zhong1 #, Gui-Fang Guo1,2#, Xiu-Xing
Chent,2, Yan-Qun Xiang1,3, Xuan Li1, Hai-Liang Zhang1, Yu-
Hong ChenT, Xue-Lian Xu1, Rui-Yan Wu1, Yan Yul, Zhi-Ling Li1,
Xiao-Dan Peng1, Yun Huang1, Li-Huan Zhou1, Gong-Kan Fengl,
Xiang Guo1,3, Rong Deng1,* and Xiao-Feng Zhu1,*

Abstract
Rationale: Advanced nasopharyngeal carcinoma (NPC)

is an aggressive disease with no targeted therapies and poor
outcomes. New innovative targets are urgently needed. KLF4
has been extensively studied in the context of tumors, and
current data suggest that it can act as either a tissue-specific
tumor-inhibiting or a tumor-promoting gene. Here, we found
that KLF4 played as a tumor-promoting gene in NPC, and could
be mediated by PLK1.

Methods: Tissue immunohistochemistry (IHC) assay
was performed to identify the role of KLF4 in NPC. Global

gene expression experiments were performed to explore
the molecular mechanisms underlying KLF4-dependent
tumorigenesis. Small-molecule kinase inhibitor screening was
performed to identify potential upstream kinases of KLF4. The
pharmacologic activity of polo-like kinase inhibitor volasertib

(BI6727) in vitro and in vivo was determined.

Result; Our investigation showed that high expression

of KLF4 was correlated with poor prognosis in NPC. Moreover,
genome-wide profiling revealed that KLF4 directly activated
oncogenic programmes, including gene sets associated with
KRAS, VEGF, and MYC signalling. We further found that inhibition
of polo-like kinase 1 could downregulate the expression of KLF4
and that PLK1 directly phosphorylated KLF4 at Ser234. Notably,
phosphorylation of KLF4 by PLK1 caused the recruitment and
binding of the E3 ligase TRAF6, which resulted in KLF4 K32 K63-

linked ubiquitination and stabilization. Moreover, KLF4 could
enhance TRAF6 expression at the transcriptional level, thus
initiating a KLF4-TRAF6 feed-forward loop. Treatment with the
PLKT inhibitor volasertib (BI6727) significantly inhibited tumor
growth in nude mice.

Conclusion: Our study unveiled a new PLK1-TRAF6-
KLF4 feed-forward loop. The resulting increase in KLF4
ubiquitination leads to stabilization and upregulation of KLF4,
which leads to tumorigenesis in NPC. These results expand our
understanding of the role of KLF4 in NPC and validate PLK1
inhibitors as potential therapeutic agents for NPC, especially

cancer patients with KLF4 overexpression.

Keyword5: PLKT, KLF4, nasopharyngeal carcinoma, K63-

linked ubiquitination

Introduction

Nasopharyngeal carcinoma (NPC) is an aggressive
head and neck cancer characterized by a high rate of local
invasion and early distant metastasis. It has a particularly high
prevalence in South China. Due to the intrinsic invasiveness
and asymptomatic nature of the disease, the majority of NPC
patients are diagnosed with advanced disease (60-70% of cases)
with poor outcomes. Thus far, there is no effective targeted
therapy for advanced NPC.

Kruppel-like factor 4 (KLF4) is a complex transcription
factor that contains a highly conserved C-terminal DNA-binding
domain with three zinc fingers. Under physiological conditions,
upon binding to specific sequences, including CACCC boxes
and GC boxes, KLF4 can exert multiple functions by regulating
many cellular processes, such as cell proliferation, development,
apoptosis, and homeostasis. KLF4 regulates embryonic stem
cell self-renewal, and together with OCT4, SOX2, and C-MYC, it

can also reprogram somatic cells into induced pluripotent stem
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cells.

KLF4 has been extensively studied in
the context of tumors, and current data
suggest that it can act as either a tissue-
specific tumor-inhibiting or a tumor-
promoting gene, with the underlying
mechanism remaining unclear. KLF4 has
been reported to inhibit tumorigenesis
and/or malignant properties in a variety
of contexts, including neuroblastoma,
leukaemia, and pancreatic, lung, and colon
cancer. Conversely, adverse impacts on
clinical outcomes and/or protumorigenic
effects in functional assays have been
reported for KLF4 in breast, skin, and other
cancers. The experimental data are rather
controversial, and there is no general
agreement about the role of KLF4 in

nasopharyngeal carcinoma.

Results
KLF4 is functionally

overexpressed in human

nasopharyngeal carcinoma
Kruppel-like factor 4 (KLF4) is an

important regulator of cell fate decisions,
including the DNA damage response,
inflammation, apoptosis and stem cell
renewal. KLF4 has been reported to
have tumor-suppressive properties in
gastrointestinal, lung, pancreatic and
oesophageal cancer, while it acts as an
oncogenic factor in breast and squamous
cell carcinoma. To investigate the role of
KLF4 in NPC, we examined the expression
of KLF4 in human NPC (n=152) with a
tissue immunohistochemistry (IHC) assay.
The tissues were divided into groups with
low (score 0-4) and high (score 5-9) levels
of KLF4 according to their immunostaining
scores (Figure TA). Strikingly, high KLF4
expression was significantly associated

with poor outcome in NPC patients (Figure

34 .

1B). We subsequently analysed the correlations between KLF4 expression levels and
the clinical characteristics of the NPC patients. In the training cohort, no significant
correlations between KLF4 expression levels and patient age, sex, and so on. To
determine whether the expression level of KLF4 was an independent prognostic
factor, multivariate cox regression analyses were used. In the training cohort, the
KLF4 expression level was identified as an independent prognostic factor for local
relapse-free survival (LRFS). Moreover, 8 samples from NPC and areas adjacent to
carcinoma tissues were removed, and Western blotting analysis was employed to
test the expression levels of KLF4. We found that KLF4 expression in seven tumor
tissues was much higher than that in the tissue adjacent to the carcinoma (Figure
10).

To evaluate the impact of KLF4 on NPC, KLF4 knockdown in the NPC cell line
S26 was performed with two different small hairpin RNAs (shRNAs) (Figure 1D). The
colony-forming ability of S26 cells was greatly decreased (Figure 1E-F) following
KLF4 knockdown, accompanied by a decrease in cell proliferation and cell migratory
ability (Figure 1G-H). All these results indicated that KLF4 deficiency decreased NPC
malignant behaviour in vitro. Next, in vivo malignant behaviour was determined in
a xenograft mouse model. As expected, the absence of KLF4 dramatically decreased

tumorigenesis (Figure 1I-K).

Figure 1. KLF4 1Is
Functionally Overexpressed in

nasopharyngeal cancer
(A) Immunohistochemical staining

for KLF4 in nasopharyngeal cancer tissue
(n=152). Score = 0-4 (low) and score = 5-9
(high) indicate KLF4 levels in representative
tumor tissues. (B) Kaplan-meier analysis of
local relapse-free survival (LRFS) in a set
of 152 nasopharyngeal cancer patients
(n=152) according to KLF4 expression,
**P<0.01, log rank tests.(C) Immunoblot
analysis of KLF4 in the nasopharyngeal
carcinoma (T, tumor) and adjacent to
carcinoma tissues (N, normal tissue). (D)
Protein levels of KLF4 with or without KLF4
ShRNA knockdown. S26 cells were infected
with the control shRNA or validated shRNAs
targeting KLF4 virus to build a stable cell
line. (E and F) Colony formation assay using
S26 shNC, S26 shKLF4-1 and S26 shKLF4-2
cells for 10 days. Crystal violet was used to
stain the formed colonies (E). The colony
numbers were calculated as mean + SD
(n=3). ***p<0.001, student’s t-test (F). (G
and H) The migratory ability of S26 shNC,
S26 shKLF4-1 and S26 shKLF4-2 cells was
assayed using an uncoated transwell
assay. Crystal violet was used to stain the
cells (G). The migratory cell numbers were
calculated as mean + SD (n=3). ***p<0.001,
student’s t-test (H). (I-K) Tumor volumes at
the indicated dates (I) and tumor images (J)
as well as tumor weight at day 17 (K) of S26
xenografts of shNC and shKLF4. (n=8 for

each group).

KLF4 knockdown affects
gene expression profiling in

NPC cells
Although KLF4 and some of its

downstream targets have been well

studied, especially in gastrointestinal
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and pancreatic cancer, it remains unclear why elevated KLF4 protein levels
enhance malignant transformation in NPC. To explore the molecular mechanisms
underlying KLF4-dependent tumorigenesis, we performed global gene expression
experiments in control and KLF4 knockdown cells. We found that 53% of
genes were upregulated and 47% of genes were downregulated (Figure 2A) by
KLF4 knockdown. As KLF4 functions as a transcription activator, we chose the
downregulated genes for further analysis. As expected, gene ontology analysis
showed that these genes were mainly associated with proliferation and survival
processes, such as angiogenesis, cell proliferation, the Notch signalling pathway,
growth factor activity, and the PI3K pathway (Figure 2B). Consistently, GSEA
revealed a marked downregulation of proliferation and survival signatures, such
as chemokine activity, tumor necrosis factor receptor binding, and cytokine
activity, in KLF4 knockdown cells (Figure 2D). In addition, we identified inactivation
of tumorigenic pathways, including gene sets associated with KRAS, VEGF, and
MYC signalling, in KLF4 knockdown cells (Figure 2E). We then analysed the gene
expression changes using a 2-fold cut-off in KLF4 knockdown NPC cells compared
to control NPC cells. A heat map shows the most highly changed genes (Figure
2C). Q-PCR was used to confirm the changes in gene expression (Figure 2F). These
results suggest that aberrantly high KLF4 expression can promote tumorigenic

proliferation of cancer cells by controlling oncogenic pathways.
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Figure 2 KLF4 depletion downregulated

oncogenic genes expression
(A) Proportions of up- and downregulated genes targeted

by KLF4. (B) GO analysis of the downregulated genes in KLF4-
deficient tumor cells. (C) Heatmap showed the genes most
differentially expressed in KLF4-deficient tumor cells. (D) GSEA
analysis of KLF4-deficient tumor cells for top differentially
regulated gene sets in KEGG pathway. (E) GSEA analysis of
KLF4-deficient tumor cells for top differentially regulated gene
sets in Oncogene pathway. (F) Real-time gPCR of specific
genes in control or KLF4- deficient tumor cells. Expression was

normalized to the housekeeping gene GAPDH.

PLK1 Enhances KLF4 Protein Stability

The results above show that KLF4 plays an important role
in NPC. Therefore, we were interested in determining how
KLF4 is regulated. Based on recent studies indicating that
post-translational modifications exist in OCT4 and SOX2, we
hypothesized that KLF4 expression might be regulated by post-
translational modification, specifically phosphorylation and
ubiquitination. To identify potential upstream kinases of KLF4,
we performed small-molecule kinase inhibitor screening using
nasopharyngeal cancer cells. A total of 56 kinase inhibitors
targeting PI3K signalling, mTOR, Wnt signalling, Aurora Kinase,
EGFR, and MEK were used for screening. We found that the
polo-like kinase inhibitor BI6727 could markedly decrease KLF4
expression (Figure 3A). Furthermore, S18 cells were treated with
the selective PLK inhibitor BI6727 at different concentrations.
As expected, BI6727 dramatically decreased KLF4 protein levels
but not mMRNA levels in a concentration-dependent manner in
NPC cell lines (Figure 3B-3C). Another PLK inhibitor, BI2536, was
also and showed similar results (Figure 3D), and do not depend
on the cell cycle stage.

To evaluate the impact of PLK1 on KLF4 expression, we
performed PLK1 knockdown within siRNAs in nasopharyngeal
carcinoma CNE2 cells. Genetic depletion of PLK1 led to a
marked decrease in KLF4 protein abundance (Figure 3E).
We then sought to understand how PLK1 regulates KLF4
expression. Ectopic expression of PLK1 in S26 cells and 293T
cells did not lead to upregulation of KLF4 mRNA levels but
markedly increased its protein abundance (Figure 3F-H), and it
depended on the PLK1 kinase activity (Figure S2J), suggesting
post-translational regulation of KLF4 by PLK1. To validate this

=1

hypothesis, we co-treated S18 cells with cyclohexamide (CHX)
and MG132 (a proteasome inhibitor) or bafilomycin A1 (BafA1, a
lysosome inhibitor) and found that the KLF4 protein levels were
restored by co-treatment with MG132 (Figure 3I). The results
indicated that KLF4 protein stability was mediated through the
ubiquitin-proteasomal protein degradation pathway. In support
of this notion, administration of BI6727 in S18 cells consistently
decreased endogenous KLF4 protein levels, which was reversed
by addition of MG132 (Figure 3J, Figure 3K). To determine
whether PLK1 affects KLF4 protein turnover, we measured
KLF4 protein half-life in the presence of BI6727, siPLK1 and
FLAG-PLK1. Depletion or inhibition of PLK1 led to enhanced
KLF4 protein turnover while PLK1 overexpress decreased KLF4
protein turnover.

To elucidate the mechanism of stabilization of KLF4, a
ubiquitination assay was performed to test whether PLK1
affects the ubiquitination of KLF4 in vivo. We co-transfected
either empty vector or His-tagged PLK1 with Flag-tagged
KLF4 and HA-tagged ubiquitin into 293T cells. We found that
KLF4 ubiquitination was markedly increased under PLK1
overexpression (Figure 3L). Overexpression of PLK1 could
increase KLF4 ubiquitination, whereas knockdown of PLK1 with
PLKT siRNA led to a decrease in KLF4 ubiquitination (Figure
3M). In addition, the PLK inhibitor BI6727 also downregulated
the ubiquitination of KLF4 (Figure 3N). These results confirmed
that PLKT was involved in KLF4 protein stability in a post-

translational modification-dependent manner.

Figure 3 KLF4 is a newly identified
substrate of PLK1

(A) Heatmap showed changes of KLF4 protein level in
treated by different kinase inhibitors by western blot analysis.
Calculate gray value with image J. (B) S18 cells were treated
with BI6727 for 24H and cell lysates analyzed for the level of
KLF4. (C) S26, CNET1, CNE2 and HONE1 cells were treated with
BI6727 for 24H and cell lysates analyzed for the level of KLF4.
(D) S18 and S26 cells were treated with BI2536 for 24H and cell
lysates analyzed for the level of KLF4. (E) PLK1 depletion by
specific siRNA in 526 cells. PLK1 and KLF4 protein levels were
analyzed by immunoblot, with GAPDH as a loading control. (F-
G) PLKT and KLF4 protein levels were analyzed by immunoblot,
with GAPDH as a loading control in 293T (F) and S26 (G) cells. (H)
Relative KLF4 mRNA levels were quantitated by real-time gqPCR.
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Data shown represent the means (+SEM) of
triplicates. (I) MG132 rescued KLF4 loss resulted
from CHX treated. (J-k) MG132 rescued KLF4
loss resulted from PLKT inhibition. (L) PLK1
can upregulate KLF4 ubiquitination. FLAG-
KLF4 and HA-ubiquitin were transfected into
293T cells together with HIS-PLK1 or vector.
Protein extracts were immunoprecipitated
(IP) using anti-FLAG antibody. (M) FLAG-KLF4
and HA-ubiquitin were transfected into 293T
cells together with si-PLK1 or negative control.
Protein extracts were immunoprecipitated (IP)
using anti-FLAG antibody. (N) FLAG-KLF4 and
HA-ubiquitin were transfected into 293T cells
together with BI6727 or DMSQ. Protein extracts
were immunoprecipitated (IP) using anti-FLAG

antibody.

Discussion
In this study, we revealed that KLF4 is

upregulated in nasopharyngeal cancer and
is correlated with poor prognoses. Our study

demonstrated for the first time that PLK1 can

directly interact with KLF4 and phosphorylate Ser234, alter the affinity of KLF4 for the E3 ligase TRAF6, and promote the K63-linked
ubiquitination of KLF4 K32. In addition, KLF4 can enhance TRAF6 expression at the transcriptional level and further promote KLF4
expression. These enhance KLF4 stability and therefore increase the oncogenic potential of KLF4 in NPC .

Expression of KLF4 can be regulated at both the transcriptional and post-transcriptional levels. Previous studies have shown that
hypermethylation of CPG islands in the promoter of KLF4 and methylation of histones modulate its activity in cancer. ERK1 and ERK2
have been shown to negatively regulate KLF4 activity by phosphorylating serine residue 132. Acetylation of KLF4 at lysine residues
225 and 229 mediated by the P300/CBP complex inhibits the ability of KLF4 to activate downstream targets. The observations in this
study suggest an additional regulatory layer orchestrating KLF4 function in cancer through the mechanism of protein K63-linked
ubiquitination. In colon and hepatocellular cancer, high expression of KLF4 can induce transcription of a series of cyclin-dependent
kinase inhibitors, such as p21, p27 and p57, causing it to function as a tumor suppressor. In breast cancer, high expression of KLF4 can
inhibit P53-dependent cell apoptosis, causing it to function as a protumorigenic factor. Here, we showed that knockdown of KLF4 in
NPC downregulated KRAS, VEGF, and MYC signalling and that KLF4 thus functioned as a protumorigenic factor. These results suggest
that aberrantly high KLF4 expression can promote the tumorigenesis of cancer cells, which is associated with activation of oncogenic

pathways.
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FAEIAMEKE 418 1k, (533.6%; HE 1381, 5 11.1%; HEE (BIRIRENK / iR / DRAHFE ) 794k, 56.4%. 5L
—EEAEN, WREEEAR, DBEEFTUNAE/ EEDRIR: KPREE 127 % (10.1%) ; SEEFHTKE 1134 (8.9%) ;
B EFEERE 1001k (7.9%) ; BISERE 941 (7.4%) ; BREARBRTE 781 (6.2%) ; MEEMITE 724k (5.7%) ; FhXHERE
67 1 (5.3% ) ; FEMFEKE 581k (4.6% ) ; FKTeERE 521k (4.1% ) ; BIRIREIAR 47 # (3.7% ) ; REERE 42 % (3.3%) »
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—. FIERXAAUSBEESH (BRI BSHNT 30 tAYEXER) !

1 2 3 4 5

! SRARIRIEA SRR KRR JBAHE TEERLATE (9%)
(191%) (29#) (24 %) (18%k) (16%k) B BEEIRE (O 4%)
JRICU  SEeReRE kIR BT TNITE BERE (O%)  WSGEEE (64)
(100#) (20%) (11#5) (10#%) TRIEIATE (O4F)  SBERE (64)

1R KEFIRAE EEENE B EaE GIRERE B RHERRE (21%)
(46 %K) (221%) (7%) (6%%) (4%%) EEEEIEE (24)
FER  ERWEHE BIRIRR ceBiam  SRCAERE (4%)  KBRRE (3H#)
(61#%) (9#F) (8%8) (67%F) IR (415 ) B BE4EERET (34 )
AN USHER RIFHE NI B EERE TUREMATE (3#R) FEERE
(35%%) (10#%) (5#k) (4%) MBS (3 1) (2%k)
=iz LR mRIEmAE 2 EReRAENE (15%%) AR N AT RS
(112#k) (26 %) ErENE (151 ) (11#%) (10#%) (8#k)

=. BEREIGFRRAEKIR:
FERIFIBIRA 489 #F, (5 39.3%; &M 541K, &54.3%; EIEEIRA 497 #%, 1540.0%; BR13HE, &51.0%; K& 634k, 55.1%;
R, FREK 108k, &50.8%; SIEAWAD Ok, &50.7%; AME 18K, &51.4%; EEMEIREA 0K, &7.2%,

M. EESEEMZHE:

5. KIASAEE (994 ) :

KIFaZFEFT ESBL & 30.4%; MSEEXEAY) ([oeiEm. kkERE. E£255E ) MR 0.0%; FKEE 0.0%. KiEEH
0.0%; DRhZFEHK / LB 1.0%; SLIBURER / #7218 0.0%; &P/ 87818 41.4%; XLIBEZFRB[MAERIIMZES 0 Lm
W A45.5% . SKIEHLSE 42.4% . SKIBHRA 39.4% . KIBAEIE 12.1%. KIBILAS 12.1%; BEIREEMHREMIZAEN 20.2%; KkB=IELE
B8 1.0%. L1BFAT 7.1%; EBEERRTIRPERAEADPEMLES 510 30.3% K% 27.3%, EFHEEMZAZEN 38.4%

6. SEHBHHKE (106 ) -

BEEMZTR 96.2%; RNUFEMMIZIE ( MRSA )8 36.8%; LEBRMZAZR 59.4%; "MERMZEK 55.7%; EFHEEMZAE 5.7 %;
RRBEMZE 2.8%; BFLE. EERELE. MRDPEMHEERIIFNN 4.7%. 6.6%. 6.6%; WhHHhER. MEME. FlEF. ZnK
ESSINES

7. BESsHEERE (63 )

IRIBIRAKIR, D3ERNERNEIENERITSFNE, MSEERENEERIAEUEEN 4.8%; KIBKFEMZE 54.0%; LIBE
f5. SLIBHMARITZER S B 14.3% . 9.5%; SLIBMASTIZEERN 1.6%; PIEFI / SERIERRTIZORN 1.6%; EBZEEMNEERN 3.2%;
PhEER. BT, AIRME. FIEFENMHAERIDN 0.0%; 48R, "HEEMMAZERS 5/ 96.8%. 93.7%; SH1EE 58.7%; M
K& 90.5%; EEALE. BEAPEMHERIIN 0.0%; EWET /1XEBET 0.0%; FFEX0.0%; ZEFAPE 0.0%.

8. FEMEMATE (60 #) :

TREKIEIME B ELAZEBBRMEEREL B 74.6%; REFAMMIZOERN 78.0%; & Fraik / &FE18. FUEFM / Sof4Ee . URIFam / {th
WEBHIMZSRS 58 25.0%. 5.0%. 3.3%; SLIBIKEAIMZSER 33.3%; KIBHRATIZSZEA 0.0%; LIB5i5. SLIBbiE. LIBMtEsHY
ABUEED 15.0%. 10.0%. 6.7%; FEF. =EPHER. AaaPENMEER 0.0%. 0.0%. 0.0%; SHBIEmMEEN 65.0%; &
BEMBEN 5.0%; WUREMHEERN 11.7%; MFEENEER 50.0%.

0. FEEEAE (424 ) .

fk e BAEF- ESBL % 33.3%; XikSHEAY) (EEiEm. WikiEm. =25 ) ME 16.7%; kK2 0.0%. KIRE
K 38.1%; WERHIFGHK / DIEEIE 16.7%; SKIBURER / 718 16.7%; &Mk / 78218 50.0%; XILBEEFISRERIMAERS A
SLIBMAR 58.5% . SKIBILIE 42.9% . SKIBHHIA 33.3%. KIBMBIE 21.4% . KIBILAS 16.7%; BPEERHEIIZEERN 14.3%; L&
FZEEEEIE 19.0%. LIBFF T 40.5%; BEEEIRIRRDPER AP EMAED BN 28.6% K 11.9%, EFHEIEMZGERN 16.7%;
CR-Kpn XIZ¥EXR B RBIIMEMZSEN 0.0%.

U4

MEDICAL L ABORATORY k

400

[lith

FREENREE NATA EXRFTRNEREETR

HEBX
MEF=RSHEE

58 1 5B%) : WEiRRe = IR INFNLI 4 RIS

EtE DES IKE (HlmOmuts &L 528000 ) FEXFIF (FERMHRE) 2018 F3 B {itfs: MEAE

BrEEPRMANERBEREKR, RERSEHESXTNNHE
DEER, i, SEMREE. FMAMMmeHEMNES (Network
for the Advancement of Patient Blood Management,
Haemostasis and Thrombosis, NATA ) . x93 7= &} BX BB
(Inter—national Federation of Gynaecology and Obstetrics,
FIGO ) FMEREBII=RHEESFIMEET RIS % ( European Board
and Col-lege of Obstetrics and Gynaecology, EBCOG ) Bf&A
7 BEMREE— RN~ ERMANEMEFRRZEEN
NATA ERILR (LATFER (HIR) ) , BEREFER MM &
MEFRRZAFAEBEMRSIEN 1 MEALED, REREET
B0, HNEEEBRAZBIPNIERARUNEFIEAKES
EMEE, W (HR) NEERNENBUT .

—. EESERICS

1 {HRSFH AN

1.1 AMEE 2

= 1 ETIRENC K 28 RS LAR RS IREAM IR AR MAEIRAT
BEMBMFHS [ £ M4 (full blood count, FBC)] (1A)

WE2 BOAEMESEEEMEERMNNTRAEZ, X
BORSFNE (BMBMOAEAREERI ) REMNBRER
(serum ferritin, SF) MEFZEkEL= (iron deficiency, ID) (1B)

= 3 IEMSLIE RS FILR/E Hb iR BAENIRIRIER,
B SF NEs& 2fbLi=ReaE, SNtk (1C)

= 4 s, PERIART. RrTSHARIEMNS BRI
MiFREAZ, ERBIHEXK A OSHEHEEERS (RIBRED

%) FELEFE, BESEFEMIERRK (1C)

= 5 BEMBMAERR. AMNERELZ, EE8 SF, U
8 SF < 30ng/mL, BHFORSKRET (1B)

e 1 IRIEERK S E E b2 MM EE FREF KA (United
Nations In—ternational Multiple Micronutrient Preparation )
20, FERMEAX, AIHkEER. B, EMmELERMT
MERNEEH TR, L EErseRZNEMHEERE

LB 2 EEERRTHX, SAFIHERTERE SERM
. iZErlaTT e — i, RTERBHE - KE67,
Al FHEEFIHER 400 wg/d

AE 3 HRIEZRBRMEES ID NEEREEZREE
R 28 D IRENE < 1 FERIERIIRS JIFERINS O F.
B I UGBl B I SEANERF AL TIER B 45 FAs5l K+

e 4 EMSHEEiRde, RUHEBSEBEN, S5
BXRREMESHNEWIR. o886 aE (2 H KR AIE =LA
RERRIRSE R B EFRIEZRHERIER

1.2 7Bh

HE 6 TiHiReHANS AKX, BERBORSF (30-60)
mg/d FII+ER 400 u g/d fEAEM - RIRRIFEIR —, LIEREER
RIAN 1D LARER) UERARERINE (1B )

HE 7 AiReHRAMEAMX, 2XAME ID SXKATE
IRATEEEREIESE SF, 91R SF < 30 ng/mL, BEOMR
% (30-60) mg/d (IC)

1.3 OBREFIET T

EFSEATREFREIGT R P EGREK LR M (ron-
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deficiency anaemia, IDA )( Hb = 80 g/L), AR 2 {14k ( 725k )
(80-100 ) mg/d FOt#ER 400w g/d (1B)

EE 9 Hh KA EETRE, E#EOREN 3 NE, LUtk
EStERE (1A)

G b EEMNIRIRIGZ IER ORKFILAKA IR (=58, &
GFERER 1h, ERMREEHERE C k)

HISE 6 NER N Mgt NS R IRIRITF L SIEIERHIE

B 7 ek A RERFIERELZIRBVIERH A RIS
2, X FTHTETFESREERNE, TEBETIER

1.4 BHEskRIaTT

¥R 10 EE IDA S EIEIR > 34 A AW IDA ROiEIRIG %
HEFHF (1B)

HEE 11 1812 IDA BEDIRSFIEMAT T (187 2564
AfE Hb IBFHEE < 103k 20 g/l ) & T AT S ORI 8T HY
YRAE, MBEIR> 14 @, EEEFERS (1B)

LB 8 BT B A ES ORSFIFE, FERRANTEFER

B9 ES ARBRERBNIEEESIBRAELI. TN
FNERAYE)I

1.5 41 40 i & 6% 1 38 B 7 (erythropoiesis—stimulating
agent, ESA) i&f7

HE 123 F ® AR LD 4 88 & sk = ( Eiythropoietin,
EPO) &ANEMN (38) REET, EsrTEAar TyNFE
ERIMEREALZ, BNENRFERSZEELT ESAERT (2C)

1.6 ik amiiaTy

T 1 3WRIHIRAL B MAER BB EFN 2k FEERM( Hb < 70
g/L), SHRRERITIR( 1Tl > 348 ), BEEEELI2E FREFHIM(1C)

= 14 RN EEEF A BRI ( ARSI ER M )
AL 4BREEITIER (1C)

= 15 NMEEEMELIAT, RINABYERN, E5H
TR 1 U, AEMIGARTET (2) Hb R EH—S5H6
mEsk (1C)

BT 10 RAREEIR A RBEREK, iS4 minim t iR
R E XM MIERAE LR A BB B EN = EE S

B 11 NETRBRERER, HEEENERD

ST 12 1 RAMBEREKL 240 mg, FRELUE ID ke
MINBIET, RO EREEERT, L2 EkiEE, md
I ; tBEIEEERER ESA, LUBHLIMIBERL, R/ i

2 FIgAM ( post—partum anaemia, PPA)

21 eE55%

HEZ 16 iRALZ( AERFRIRN )EDEFIEEE Ho( 1C)

= 17 WHREALZESHEMBE R mEENE Hb (1C)

58 13 EEFpRMERAKERAE LMK S,
B G 4-8 A FBC 1 SF e, LA HZE MANGIRSLUR 2
WrID#0 (%) IDA

2.2 Taph

= 18 ERDEDIERIMIERI (1A)

HE 19hEER Mo E MXESEIREZEE Dk 1C)

#iF 20 EEohEIESE 3 - fELURD M (1A)

U5

W 21 T AT Re A E K MR EF- P B M B ARSI
(1C)

B 22 EEAZFH. SRANFRREHNEELSE,; —B
IE BIRREM, EZREEHRZE (1C)

2.3 OBREEFTUATT

R 28 RS FRMAN AR BEXTHRAMK, B
Fre@OREst (RAEsSEKEME ) £2FE6-128, LIBILR
mxps (1B)

= 24 WFBBERFEFFRAML [Hb(90-110g/L)], Mi&zD
NFERE, TERSEEREMASE, B4 FORTEX (80-
100)mg/d 318 (1B)

MSE 14 RETRE, KRBORKAIAT PPARIELEERHN
K 2-4 BEEE Hb, LUFNTRL

AMSE 16 BEEEEWEANS 2 M0 3 Mk Rk Z B
HEFR, FOBERREE

2.4 sEENaT

e 26 DIRSFIEMIAT B3 (187 2 8¢ 4 BfE Hb 127HE
& <108 20 g/l ) sELEMZ ORSAST ARG L E9
BTSN (1B)

HETE 26 EE PPA (Hb<90 g/L ) F=EABERBMALITE
HIRZRE, MEMTHAINE (1B)

e 16 TSI A ESORUNIFA, FERRITEER

B 17 ESARBEREARAVEREZIBIRMAILI. ¥
MINEEEREEI

2.5 ESAjafr

W 27 IFERGRAN (3) ERUERMIHATIE, 4058
4 EE, SEESRNNTERMNEE, BNENRY TRE
2R%5GT ESA AT (2B)

2.6 THMREEIATT

1 28 PR IEIRIAL EATIREH (Zich ) fiTik 28 &
AHigInEY (ABO 1 RhD ) SEFFUATFE . RhD BIEIERIAL
HEEFMFRIN -D RRKERMIES ZRREDIR 28 BMi&
x4 (1B)

Y 20 REKIE Hb IKEFHAARmERE (1C)

¥ 30 Hb<60 g/L B E, BEEEERIGRERTIAE (H
MR ORISR EFTEZZREFRERER ) , HER
RO (1A)

= 31 AMEEESTEEMAEE, MRANIELERM, B
sefant 1 U, AEMIRRITER (5¢) Hb RENELSE #—F
mmIEsk (1C)

M5B 18 WHELLA M. A EattE M= Ea it S
&, RISTERIARMKYT B/ #0E8HF ESA

e 19 WTFEZAMRmINTEEE, ESNEXEME
RAELAR IR BRIETTENTEER, FHBESRNED

— Bx

WHO 2017 &5 (EFERM: BRFpLE6iER)
BREREL, RNk 1/3 A0, EH 8{ZnEKFMILE.

ERRAMSDBRERSTR, BIEFEF. REEFEUREE.
SR LA TRX .. FRRMSEERETEAX, BIkE
WABRBES . S8 ODEFERER. FRAMNEALAEBES
PEENED, REFEEMENRRES. RIMGFEATREH
HE2)LRMEE DRI K E 2 A9 FEIRIT, XEERAY
FBITIPIRENIEE) LA IERY

REFE. 2273 Hb 1800 10g/L it REpE R E F=E Bk
29%. FEEELEHAZRT R 28%, BaZr=dR Minks SiEsing
BEMMREHE.

HENREZFAERR. (TEEREASEEBKRR
H(2015) Y IREE R, 2013 FR2EAMET72%, WD
BiL; ABRMZFEQ3% (HH7.9%, RFF102%. RER
N14.4%) « RIAATN 1 MARER, RERBEKRZ

(SF<20u g/l ) REZE34. 62%, FRHBAHIRE R4 b4,

55%, MEZERANEIX 85. 40% (P<0.05) , EektERMmE
HRMZITREAY 87.36% (159/182) . HREKMRMAIBHER
DRIARZER7.69%. . HFZHF 14.14%. BEZ2H8 18.83% . FKE
ENSEENEEL2RE, BSRARTHAN (BREFRIT
¥ (2017-2030 ) ) BREEZERMEFIINTEZBFFFRED
SIHBMR: 1) 8 2020 &, FZEARMER <15%; 2) £ 2030
F, BEHZERME <10%; BEREZEFMEFIINEGFH 1
000 d EFEEITHNAS . 2017 FERBEITERENERN (X
FieE2L2XRET(EREN) BE “NRELEHXE, £/
FRERKKHRE SITE, RTEQAE, mRHTEBEERE

gELI]EEJ[lIlNlAEI]RATI]RV Eﬁ .m].@tm |

12; TEIRRRE, EANBRAEENE; BUBENG, 2
WERBLZLRTEL 4 NHPEMNITEER, EEIME (Z2rait
IRNEETFEZR ) 1 (23RN EER ) 1, B Hb<110g/
L#1PLT < 100 x 109/L EHFMHEALE; /MRS [PLT(50-
100) x 109/L {EXHMIFE . Hb(60-110)g/L H—AEREE, [/
R [PLT(30-50) x 109/L]. BRI [Hb(40-60)/L] HRS
XBE; /MR (PLT<30x 109/L ) sidtfTH FrEsk A m
ffiE. EEAM (Hb < 40g/L ) hERE . BRPETESENA
FTEEENEN (BEZFEK AR VEESERIERE) , NeE
BREARAROIRE. SERBNG. EHEIS. WSS
BEEESREY T EREK,

FrRRAMNMENSFERZEISEE, EMBSEIES
RE, E—REANHETE, TBEAF. 42, DHRENEST
WAURZF AR AFIRENFTDINRARNS S . BaiKEXT
BFEERMNE XBERVFIEREREY, EXRFEH—E0F
A%, THEHES ARFERNRAIERE. BESIANEEMR
SEX—EHMFIESECESE, (BESNENATARIEE . (
1) A NATA IZREFRNEFZAREBLRE SRS, SR~
B MANES ME F =GRS (ERFRHEE MREIRN 1 MBS,
HiEE2 N EERENSENEENE. Alt, IFFMRINEL
ERENAKETREVEFEHEANERINOSIEEREERA,
LACHAR VB, ST B HRESEAR, IRIBISRsR %, SRABUR( 3t
W) BEEFEER, FNTHINEEEN, REHSHLREES
CHERAIEE.

FIIEA Y : BT

BF, &, EFWML, TERF, &
BRSFHERIAK. NESFEYFEN
TIE8F, ERIBIGRSERES, WS
ERESSNRE VI Y S EESER RN
ESFEMFONRET FEMIRKER .
2020 FEEARZERGN T, FUREL
ZRERK. BRIREF 65X, LIEES
FEERIMNI ERFIE 10 7R, 5%
RAZ TN,
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(ZERIFN; EIEARNE BRiFayiE A E=F
MENR M. WEEKRA: =T, BXREIE: 85502045)

EEDIEAL LABORATORY k

3=

E

FR P, IEHEIER= 05% BIAHERGHARSENEFRIGIER

The Cardiovascular System Mucosa
Acute Myocardial Infarction (AMI) Exhale
Electrocardiogram (DCG) Apnea
Hypertensive Cardiovascular Disease Tachypnea
Congential Heart Disease Pneumonia
Hemangioma Bronchitis

Vasodilatation

Lung Empyema

Arteriosclerosis

The Digestive System Short of breath

Hypertension Dysphasia
Hypertrophy Aphasia
Hypotension Aphonia
Varicose veins Dysphagia

The Hemic and Lymphatic System Gingivitis
Adenitis Pharyngitis
Acute Lymphogenous Leukemia Laryngitis
Leukocyte Esophagoscopy

Leukocytopenia

Esophagus stricture

Systemic Lupus Erythematosus

Abdominocentesis

Splenomegaly

Gastric cancer

Anemia Gastritis

Aseptic Gastroenteritis
Septicemia Gastrorrhagia
Hemostasis Pyloric obstruction

Transfusion

Duodenal Ulcer

The Respiratory System

Peritonitis

Pulmonary embolism

Enterorrhagia

LH .

tigEINEE NSAE

EagiE e B MK ESEE, PIEEBRNE—MEEMEEREE, I EitF L2 EREATEES I NS .
ERERENMESEDI I EE, AE2U—HEMAFOETERT, FithaEE2ATEAEER TIFZ S hEn &

—EZ7. BEHERIE(E!
EE T

1 i ARES (IR ) E2BREIAERRYER?

ORI D% TER; O3 S IR CRIRISE;
CISEeT; ORETZSH; O mEt; OEsEsE;

2 ERRSEARE (RIER) RMPLA=a?

ORI D% TER; O3 S IR CRIRISE;
CISEeT; ORETZSH; O mEt; OEsEsE;

3Ty (AQInET ) BEFHAIE S AELL?

OE; OnE; ORERE; OHEigt
4 BREFEHEWE (aindifl ) ?

0O=2; Oo&

EHREREBEIUENNEMEZBMRE? EREME MR

FESIRAE
1 EHRIE UEBNESHA?
RENETIE T mERI DESEHE | NX; mEFSNY

OE{hEER

2 BEBENTWIES:
Ochfe) LR WL By SPATH O EF RS, OIS IES;
OfpfERRRAS, OMIXFFR (EFR) ; OFESFERFSSFSERFT,

OEfE T

3 AR —ERLL ERZESHRE L R EEEN?

OB&EFILILE;  DOFtRETILLE; OROETILLE; OMEDLINE. SCILAE
BRESTNESROHDELT, BRE “RENERE" (KRR “miriEgEn” %)
BEEEBIE: 85501543; E-Mail: hxeyjytx@163.com; ¥riRHE @ PO)IIASERS — EliQioRt
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