o

"'..—'
EUI -~

201935%025‘1 [ET-IJ

a0

MEDICAL I.ABORATORT B

C

nms

LL

2
TR L]

—

= |
=l

e =

B e — :.

HEDS v
! HRMERLE SEXBE"
P BRR G (L SN (T

'I- P
A i




MEDICAL
LABORATORY BULLETIN

gEDIEAL LABORATORY k

=
~h=<

E}Jlm\

— Eifll RERERSE EETRE" KRR,
2 )I| B R RGN AR B{IRT

20196 B 12H, HEFARRDRTEA T ( XF @& 2017-2018 FELESFHESHIAE ), BITORRSR2E ‘SHEXHES’
FERIRS |

WIEME 2013 FEEBTFNPSLLE, EERRER. AEMNERTXERES T, LURS—R. 82—R. AZ—R. XHt—R.
ZoRERER, WU BEXBES REREFIES], Lo, oIk TR, BRFERTHETE. Eif. Bz, MHREE.
‘REEANE TEET. “BRYB XBRARI. “XBES” FiE. ‘XBHS" #ERNTZ NZERNRFZANE, RIS,
R B ERNENEUEAZIR =EERS S EERE, NMEMEIMSF—RES, MURXBERSR, BIRTHESFREFIEHENE.

FESEIEF, BIERMSLULEE, LUAEND, TIMAHKETRS, ABREEEESZEORS, NERIIKEREFHEASH.

S ILT.
N 15
Tl
: .
]
"
i
& . R
) # &
. [ 4 2450
] x :
. i o
| L |
TIE ' "
1 5 :
K 1)
N i T
KL 2o T =200 O R T o O S LR g TTLELT, 1
. ] F
..... i .
| L ] L f !

1 RBRFREE “BEXES" RIS

Il 201955028 1



MEDICAL
LABORATORY BULLETIN

2 1R AR TNR

—. BIEHIEREZ 1ISO15189 SN EAHRIZE

i

RRITFETER, FERIIFIET! 7 EETHRAAEK.
kB LETRFAZWERSER () EAQRRIEERE
ZImRIRE, wiRRAIhEE T 2019 £ 15015189 S U /FHAM
HETH, FEERREFCRR™E. Tl S8, AMEE
FEEXEETIWRERIPAR .

RRIHETFETIFE 2019 F 6 B 14 BFAR, AHA=X.
e 6 VRN K" Ea, ETEMLRENAR.
wife. . REBES. iCRXE. NEEEESETER 15189
FRERITREMERE . EINEEENHWT, Rk rE
IDFERELUS . NB ‘R , B 6 (NERZELTHENES,

£ 6 B 14 BREXR=ND, ERFRFEIRK. RKOIAE
FFEEE. ESELEMEE. EHEREINEREEE. P

BREIEE. EEEENEFBREEEMIAST, FRRKAKRE
XTI R ERMEISRFRRAZID; S, RO ERaIATFE
ERRIESK, RIESHIBIS T EBEFR. FRngkihi. ASKS
FE. BFER. BARL BER. HRERNEERRENEITERS
=, AEiES5ETESH,

EEFERET, ERpiaIaRHRMIRREBIRS . 7R 7S,
EEMERESEHT TIEE., ARRENF, BRGERIEEA
RESRRRW, FEREHSEITMN .. RIBRZMEE(IHENT
HIERBER, QRFMEATAI0. iR, MEbE{Em
WME, HOIEREFAIAR!

MEDICAL LABDRATORY N - k
B R RS

Il 201955028 3



MEDICAL
LABORATORY BULLETIN

418015189 IR ERAS T LA

=. RERNREREENARETE

20195 6 B 27 A, HTETAEESGFRBEZTIE RAE, &£, ‘REEIN SETHEARRET, aREihAAER
RED WREFR . WHREFMIEARSHSEN “EibRK B8 BT AEZERTAS.
RN FNRSEERSIREEREET . HITRIFHURELLEFES HORECR BT B RAHECINR, 128 rialtiZiiee
TINRAIRER, Xff%?él%_ﬂﬁ%ﬁiﬁ BRFLERTRE2E 7, ESTRESCERIF, (B THRRSFHIMMREIRES, A
ENDBEREARDEF . AEBDEXFBE—CRRSHE Bl A RINEEE Y.
IDCRTERBELBN “REIERN" S5, —IL%ﬁt 5. BEDTES

QEE{E}?IL LABORATORY 4§ﬂj
* AN

i
[ |

EfFE EBRARRAFERER L

[EEdaEd)
L ER N S e fote
[wnm{)
ELE] =

El5 ‘AU SREAEE—R, BWMEN (A—) RRDAESE

B Q58 4 R

M. {RIERIkEEFEEERXIEREFESEISSII

R HIGTR

CIEME A EEE——RERTEBIY ISO15189 & CAP TUA
BT L ETRILNE, BEnlAERARRFaERELR
=Lk, AAITIFHE ZRRERE
RORMFEPBAIER, WAL IEMEEER CAP 0 1SO15189 AR
RIEREEEEFR . FRIZHEL BFEV. 558, BER
ESZ%]‘%—L RIEMEERRERT TIFMN R . RE)IBEERS

FRIBIK TR . FRNZWRXIISEE. BFEBMREMTEES
50 7EEIMS57TE.

HIRFRIIKEEEET, RN ER AR FaR X RIT,
BEGESLIMRINIRERIERIERMN .. — &, RSETRSEY &
BRESFRTUAT LEPRRTERMER, E58E .

E, IkiEEFEU(EHNRERRSE—CAP
ISO15189) i, BRNETXWMIADTANSR, HFESBIR
MEAHEREITTRNZENON G .. SERRZERFAERTRT
RRHEE, FESESSS, MA@ESTHE. BEBR. DT
HEAR S T (T T B,

FIRFRIGKAESES SHAERIT T RHER, Wi&)lE
FTSERNSE. WSMAR—EEEEFS, RIRHE, Hok
HERARRFENER, NERNARFLIH.

BEEERNSZZENS T, SRE—EIEEYY . HERS,
RIREERERIRATE, THESERETRSXE,

Il 201955028 5§



MEDICAL
LABORATORY BULLETIN

6 STIXHBE(ERS CAP 1 1ISO15189 RYBIRFMHANBRITRNAZLING, SEXREAFRINERT

A RIGRHIIKHE RSP IRER L 5 55
iR

B 2017 F 6 iR (B TIMEZISRES/9mm) A IRER I #9100 REEFFHAFER . DFROERZ (IRRERESE) .
Peas Lk, —ER TR IZREF QI RAIFE AR TEENEREDR. B=NE. IREEEESm, RANXDHN
o AR XHEBRSESEBTHEMTULANES. 2010 F BT InREN=EENEER, ERPRZIISKIMNEN, 8
58 6 BT, IIHEEIEZEREII) PRI 2, HeleR FHAT (RIAYERAVANET o

7 IV EAEER) | P IRERU S BRiRiR

MEDICAL LABDRATORY N - k
B R RS

7~ RIEHNARSABRREFHIASEE

20194 6 A 26 BT, Hielerlelsz#iEsk, MESTBMRURAEFIIREEAMARE 2 #2357, NNENSEELER 70 BF,
FEIWERERR TESNEIARFEWANLRIKF . RESRR TSN TE .. REEIBiC. LEBICELRR, SiHfkEE, REER.
ERSHESEETERUNAEBCHABFARESRSSTHERIESTIF. SFENBELH, TMERSE “=E=" MRE
St HRINTRE. SENBES. NEINAFBICIIRRS, EEENTBNTIZENINT, 2fRRIFE (RNEEE) , S5—E
RESH. STHIBE, WRRRRH=ZFX 45, TSK2EH, —FR 15, BERHEINEEERTTRE. BWELESET2HAR
ST, BRNBEERREEIFEHRAZIRET NS PEE, FiHReFRE.

8 HIFHRUBEF AR RIS

A

s S e T A - B
i e ]

L

T iﬁw

I

I e I o
g MR

211

L] [

[E_"j'l-_.f- -

OLBMBRBRE=ER 47, “TFR28, —SR17

Il 201955028 1



MEDICAL
LABORATORY BULLETIN

©. RIEREBIEESER ISR EEFTH

2019 5 B 20 H, "#t—FRE ARTIGEEF, MERHSHIBIBRERFNEEASRE IR T HIE LR PPT (9285 =.
RUSEIMICE(E. PIRRRSEME(E. FIEREREEE. ESEROREEEFZ NIRRT T E . I TIIKMEEFEES 5T
FERETARERN . BRINETFHIRE S (—KEEFBRIEN PPT B2EMR ) . tBMIKENSN, ELRBSZETBCSERH
fEPPT IR, IEAREENH XA BE P ZEE L.

10 BRIEEN RS A RN RIS D =

N 2400P, BRAFERIERANAREL7—
IWEBHRIE

2019 5 B 31 B, RBEFEEFRKIR IRXENAR
T 2O, BRAM AERNSR—ILETRRES, HKE
FNBRECHTH.

AT ZFREMRIET OhREENTH, RIERZIIINE
8. 4. B, AR TR ORES . I iRl
BCRIATRD, QRAEIMRT S/ NRE LS. BEBES)
L, mEETHENES, iLNIRNEERRERS ERIER
E, BEINETEBZEAGIBIERR. SERN, RIEREImE
HEAMER T RXAImE) LEEET B, TL{ISESEErER,
ZHTERRE. EEEEEMY, ZFIIRE EEESERE
RIS, B FIERIEERE X TEERFIRNCICT.

MEDICAL LABDRATORY N - k
B R RS

M AGERZIMRI NS RAERNBRE LT ALY, LIRS EIRIRE

HIEE

KERAEN, HEZERNNFHESERT/IFER TIFHH
MRER. BERFET, BERERREEASERESL, REL W
MEBRIPA” HER, 07 HRAREIMERBERN.

BRAZIDNESRE B CBE TFaiAIstinE, T T ERA
om. FiitE, SNTLRENSHNG, FREEERRK
B, MEREIIIEERT TR, EEMBELT, BiE
BRAIRIER SRR, ERGIRIERAEIPARIXIR, EahE—R
HRBIRIPER.

- —_—— = e —_— L s

12 IEFERERAZIN, JIIIE LD EAEE

Il 201955028 8



MEDICAL
LABORATORY BULLETIN

1. WERIRSEAD, BEBHERE—BLERE
E Lo S YA )

W LEKERFIRIFREERNRE—E. BJ)LERERERMZ, AESSFFRRERINTRET, KERANE, KEOSWXK, 8
RIEMAENASEEENS. EHEAZIMEmMIETE/UERE, MORRE/IRE, USEREELERSHENRBERNEIRS, HEE
NEERIS T ESHICHAIE . SIWAZIIR, NAURBSENTENES —LRRERTRINESR . BRETIQIERTIAIEE, BILREH
SR T RS ROSRIE !

13 RESKRBREZINFEIES

10

MEDICAL L ABORATORY k

BULLETIN
RIS

(LS

—. REMIEFEXRNESESE

IEREARZICIEA—TNEZNENTIF, BRRBSITRIGREENZERNEY, NER=ERIMEIER, MUeERg, Behl
IRSSKTE, MENIEARRIZEEFHNBRERS . LENERMEKEREANTAT, SETVEARK—ERISInREZE, RIITEIGKRESE
HENFEN, FIRREEMRER T LR RR. TERIER SR BRETRCS@BET T

1.4 B 11 B IN&12 3K 1. pLio=Si, RNARFIAEER; 2. @XIGKRKERE, BRERARIGFRBERNSE
ERE, UEEFARSFNBE; 3. FESEHMMENER PPT 2l AR =FMitE, UEEIRKREESITRIERIG A ENTE.

EE: 1. XNTRERM, REFHILUSHEMSS, B LEVNERNAREBIR, S EI2ENRNERIEERIL, FRESHH
EIRFNAICTERIATE) . (ERIERIERE, IBREHAEREIBIENE—IEER . 2. MIRKEFFER, RIORZIE LIfREKRIISiEaE
BFBEND, HIFKEPAREFINES. 3. RRHEIRKRZSHHINEN, BEHBRERSHRE PPT, BNTSZSHHRM, FHHE
BRIDIEAREF A REEB L EES

2.4 B 23 8B /N LMERI=# FT3K. @R EZEEsTR, SIFREIERSERN;
B KRR EEMSEIE, RESRERLEE b HHNTIRS . N FEEMANRE S RIS ERE, BIISTERD M
(TR SIS .

3.4 8268 38 8 #% 128, Bwres, FALARLRMR, 030 L&, ¥ ERBEME, BN SImE, M.
TS5 mEEEREE?

B EKRLEFRBA, TSN, AFAESRFSMNESEXRE, USNEERHRUFAENRESR . RiekhaEE
IGERIP A MARAR, B TRESMRIAESE, USLEASMGARSE, FMSME. E2EFAEALAEEEIN 2
MFIRE, BEEMSRTATER, RASEBRRRME, NESTURERSINEITELE,

458 11 B QARMLFT 128, XERSEBINER, MZEASER?
BE: RERAERESHIEREENTEE: (1) “KERSE G2 HEEM, —BRADREGRSE, £SERS,; (2) ‘X
EE (FRSERD) B8 HESN, —RASSARE ., TREETIREERETEREERENER.

5.5 B 16 B /N LIMEE 7S 120, BCR-ABL ERGIATERSEMHER, HMEWE, PML-RARa IR?
ElE: *PrENERBEERIEITEERN, REEFS, ERAEPITHEESR.

6.5 B 29 BrERLTZ (811K ) 35K, sk nafR S =R A S H TR R 2 EE.

B1E: RIGHES, GRS EIMRE BRI TRMINAHFEREBTNSH, SEREMSHFRAR EMmEERZInES,
TSR EAER TS A EEMEOERITN, HRBBRERIGR, RERSIERET RIFRE. SRRRODIERR TR
23, HEAHBEREEFNLTSE.

7.6 B 4 B /N LEESRERENRENE . X FRRAMERBRINANE, SEMEMERINERAER?

EE: 1. QERRMAR EFEROEN: (B—Z2FHA)ER07: 30, £410:00, T4 14:00, (FHEJLF PICU TH2A]
F13:00) ; (BERRTRA) BRE 07:45, BERMEEZZRIEEN, ' BIRXKRE (18:00 BXAER ) HHERMBIGRK
EFARBITTN. 2. RREFARIKBEENE: EEFBHEER. 3. RIERFZQERIERINERE, IRREZERZREEST
BESED, EXRENDTREARMAR. 4. IRBEERKM, FEIMREELRNERD EFENEEERMRIR,

Il 2010 5E 028 11



MEDICAL
LABORATORY BULLETIN

= ieltREHInmRR E— Y LR 2R ()

. TEMERIRR, WEIRKREENEL. 2, WHRSEFRSRERNEMABIIFTN—IEE. 201954 8, B=E
RIZHARFTNEM. KESEIMRRIGRIKRAVEE, D315 5FEmRK/NUERR . 2R ZEEEEFRNRERESS,
FIEIEMIEFED A (SAA) HIRARFIERAET TEHNEE. JIBREELHEEEID. NUERBEEROEN. S2REEFERIBE
ImBIRZRM =BG RIAIEI .

SKEEZEITH SAA ) LERRIEEAGN PN BT THAD T, TREIMBIRREIDIA0RSHT T IFARE . SURFLESE
EEFRNTHREMNITERTEE, FMNREFRESES ML TERE NN

—. &SRS

14 5Ke52 2 )Mol SAA 1E) LE RIS BIG N RIS AR TS 15018

=. fSiERERFEE—H (+h)

2019 F 4 B 19 B, BEREAAKTENEMREIRKRE
ERIFER, ST EARKEMIRE, SESEIRERISNSIE
PREZFRBE T T SHIDDE . AREFERE. 722308, FUFH
REIMREZR . ZIMRMRIERIEIR, FalieSEienstels
I PRALFBIRE T R ATE AT .

WHBIBERDBIEHR T IMERR, BIFERsSETRSE
2, MEATLEEREWRSFR.

2

15 SR N E MBS IEEANE N SIRRE T T SHF1IDE

itfs. Mk K8

1. XS

EHC: —MEMESHNSGEEE KIRBIEEAR. LI
FERELER, EE ILaREQB—EEH Clactivated
protein C, aPC) ERIEEINEINEE , FEERARNERME T
VafiVla, XFEFEFI SR80 MEsS s g M A F X EES
WEEHY

BAS: — MR KKBMMEBEER, 2808 C ZgN—H
HWEF, EERPEEHER: 40%-50% SiEEFS, ER5
MRS C4b £EFEHA (C4b-binding protein, C4b-BP) £4,
REBBEFREAENWER Clactivated protein C, APC) ##XEF
&M, TEPSHIFE T, APC BEBBLUEINANRERERFV a #l
Vila, N/ gemass , tEAEH C MR FILa a1,
B SEMRNE FIEEERBEEHIRMEE RS .

BEH SR IBEFNENMAS BERIK ML ZIE (venous
thromboembolism, VTE) AIREHEBKEE. EFE AR, &
B C. EA SHyaMmBEnnE A= 2RAENAYER, m
FNREOERLSEAEHEARME.

2. 1R

5kipE ( Agkistrodon contortrix LA Viperarusselli) 4>
SIERER C LUIRER SHIEEY, BEENERC (PCa) L
REH S (PSa) DBIRIERSTE AR EIRFEIBE TN o

15 ABF—E R C LIRER S HIKF

B LR BILIER CKFEDBIAMEANL 7%-18%
0 14%-42%,

EBAILEA S KFRBETRERA

EBRA BB thz B2

ERC(%) 70~140 78~121 83~133 67~135
EHS(%) 60~130 39~105  27~101 33~101

ETHHRARNMERRTEIN N, HRZERAMES
PO RER, BRZESARY DASETEEITINE,
It ba2EeEMNATEE kRS OHIEREESER, TER
jantz SUUS

. EInExR:
SHEMEFR . EEERBIsRmILaTEazm!
EBA C: FEEMRESIENIEENER, BZ2ZORYER,
B ITES (BRE), HH=BKEEasmER C a7KE(F

SRR

BB S: RENEMBEZINEL S AIKFE (FS5EK) .

EMR—AERMEN C(EH S) RZBEEEFRBORMN
BaTRED 2 BTN .

PFER—EMNEER (BRESFIFE) TRIWES CLL
S AIRMIEER

BUEBCERN: £THEARELE EXEXVETF
Leiden 383, FTfHiHIT APC fRFERIEN .

4. &K= :

B[ C(PC) MEMISREA ORISR, 4L
SE. HEEANA SE R BRTERT .

B S(PS) IEEHIS R EMEIE RIS . A2t
SRR | SUATIREE,

Il 201955028 13



MEDICAL
LABORATORY BULLETIN

Caprini WEE B4R (F AR EH)

LE 24
[T TR Y L : et 2 -H.1 n
g Feiak TEHTE i T -||1.|'|.-:_-.r|n-d
Pl B iteg | P Rl _. TER PR
SERATY L o S Lo o o (B LU ] LG
EET- 1] AEENEE "I Il.l.'l:n. FHA M LA

ETHEERET |ARET-1M RRrameEn

(L TEl: rLBEETE [SEErREREE |
31, CRED LAE (dhmal | WEARRARAT |
RACR AR | R e
LR LU T I:4l:1_|l|-|.;|.|,.
5 HIENE

kR AR I
EMMETAT nmE
¥TH. FRES

Padua HESiEq (NFHERE)

R FLr
ST I T R TR T R LT T
LB e W
B, T W LT
B, AT, PCRPSME, Leskn TVs Proch G704 RANERE
W IR RN T
B Ta
LA Tl R
SRONEEE (& BEAEES
BMEE (K RERSWH
ER i wigmp
il |7 T

= EREMEN R fEIRRPRIN A

1. HERIHEEIA

HENAPTOHBME TR —, BENZET TR TSH
AINVEIIR . FEFEIR R, MBI - s A E 2 IR
fREedE, 238, REENNSRRBEREANRAEILE
%E, PRBREARFETRINRIRERNEXEER . XL
THBRaREERMESEMRT T3 T4, REERRERER
IKRRERERIANIL . FrLARRERR @IS &k BB (T3, T4) M
RIFHAR(ER, BiEHEEESAE: (RHYMRNSBAE, B0
FHEE, FERSENEE, BIEEAEHIEY, RISKE, EFK
RISZIMER: EARNESEENREEMT RRBRMERSE; 2
BAEARS: BHEABH/ILENSS. A&, B8, IIBRIIELS,
RHAELRE: ARBIIRFREER (WHERFREERE2S) |
WMERFIABLTRMT RRRHENFE. HETHIRE.
T, SAFIBEREIL, 1FRIEMEE. M. AR HERRN
EEWINE FIRIREENSS.

2. M5EBEZENXE

MTERRARLATPNEFRDR, REHNESET—FR
JIRERS, TEXRDARMUERREM. FARIRIIEEIBFIR N
fEE, X—RI BT HRMMmERNRISSTRAMER =% (iodine
deficiency disorders ) skE#R9 IDD. M= HFEEEKMENTE
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NENERE. 1994 FEREBIREAIIME R ATNERE S
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PRASENEFRINN . ENAESRPRATRDS LR P38 52 (5 AR & BRES D ST Ik
Re, BEEBREER TERERERR, MiEEWERRE
BTN, RIENSERGSITHMN T e BICEMEIERFIM. (2).
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EBEANENRERR, ENESHLAERSRESRBIFIX
X, BEPIIERAREEE. (3) . ERERTNIRE. T
L2 BRE) LB IR MBI Z AR A FIRE,
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4. Long noncoding RNA LINC00899suppresses
carcinogenesis viaregulationofmiR-425in Breast cancer

Abstract

Long non-coding RNAs (IncRNAs), a recently characterized category
of non-coding RNAs, have emerged as important regulators of cancer,
including breast cancer. The exact expression pattern of long noncoding
RNA 00899 (LINC00899) in breast cancer and its mechanisms of action
have not been reported. Here, we found that LINCO0899 is downregulated
in breast cancer tissues and cell lines. Functional experiments suggested
that LINC00899 overexpression suppresses proliferation, migration and
invasion of breast cancer cells in vitro. Furthermore, LINCO0899 was found
to competitively regulate miR-210 by functioning as a tumor suppressor
targeting DICER1. Overexpression of miR-210 attenuated the LINCO0899-
induced inhibition of breast cancer cell proliferation and invasion. Taken
together, our results demonstrated the mechanism of the LINCO0899-
miR-210-DICER]1 axis in breast cancer cell proliferation and invasion and
may lead to new IncRNA-based diagnostics or therapeutics for breast
cancer.

KEYWORDS: breast cancer, LINC00899, proliferation, miR-210, DICER

1. INTRODUCTION

Breast cancer is the most common cancer among women in
China.[1] It's high mortality rate also makes breast cancer the leading
cause of cancer deaths in china. In addition, It has been reported

that there is an apparent trend in incidence and mortality rates of

s SHE BFEFO

breast cancer.[2,3] The interruption of normal biological function by
invasion of breast cancer cells always leads to the tumorigenesis and
mortality of patients with breast cancer.[4] Meanwhile, breast cancer
cell migration has been considered to be intensely interrelated with
the cancer metastasis.[5] However, the molecular mechanisms which
mediate oncogenesis and development of tumors remain largely
unclear.

The long noncoding RNAs (IncRNAs) are a new category of
noncoding RNAs with over 200 nucleotides and are deficient in protein
coding ability.[6-8] The emerging evidences shows that LncRNAs play
important role in various human cancers, including breast cancer[9],
liver cancer[10], gastric cancer[11] and so on. LncRNAs has been
proved to regulate cancer cell proliferation, migration, invasion.
[12] For instance, SNHG16 promotes breast cancer progression by
competitively binding miR-98 with E2F5.[13] Therefore, Identifying the
mechanism of regulation of LncRNA is essential for tumor diagnosis
and therapy. A long noncoding RNA, called LINC00899, is a newly
identified IncRNA located in 22g13.31. Wang et al firstly reported
that serum LINC00899 might be a potential and useful noninvasive
biomarker for the early clinical detection and prognosis of AML.[14]
However, the potential effect and mechanism of LINC00899 on breast

cancer still remain unclear.
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In the current study, we investigated its role in the progression
of breast cancer and explored the underlying mechanisms. we
demonstrated that LINC00899 is downregulated in human breast
cancer tissues and cell lines.Overexpression of LINC00899 suppressed
cell proliferation and invasion. In addition, we revealed the anti-tumor
function of LINC00899 by regulating the miR-210-DICER1 pathway
during breast cancer development. These results might provide a new

insight for the treatment of breast cancer.

2. MATERIALS AND METHOD

2.1 Tissue Specimen and Cell Culture

All the patients underwent surgical resection and were
diagnosed with breast cancer by rapid pathology. And the tissues
were immediately snap-frozen in liquid nitrogen after resection and
stored at -80°C.

Human breast cancer cell lines BT549, T47D, MCF-7, SKBR3 and
MDA-MB-231 were purchased from the Institute of Biochemistry and
Cell Biology of the Chinese Academy of Sciences (Shanghai, China).
Human normal breast cell line MCF-10A was purchased from American
Type Culture Collection(ATCC, Manassas, VA, USA). Cells were cultured
in Dulbecco's modified Eagle's medium (DMEM; GIBCO, Grand Island,
NY) supplemented with 10% of fetal bovine serum (FBS), 100U/ml
penicillin and 100mg/ml streptomycin(Invitrogen, Carlsbad, CA, USA).
The cells were maintained in a humidified incubator at 37°C and 5%

co2.

2.2 Transfection and lentivirus transduction

Oligonucleotide transfection was performed with Lipofectamine
2000 reagent (Invitrogen, Carlsbad, CA, USA). The complementary DNA
encoding LINC00899 and miR-210 were cloned into the pCDH-CMV-
MCS-EF1-coGFP construct (System Biosciences, CA, USA) to generate
the pCDH-CMV-miR-210 and pCDH-CMV-LINC00899 expression vector.
The packaged lentivirus particles were named Lv-LINC00899. The
empty lentiviral vector Lv-control was used as a control. Recombinant
lentivirus plasmids were used to infect cells with 5 mg/mL Polybrene

(Sigma, St. Louis, MO, USA).

2.3 Real-Time Quantitative PCR(qPCR) Analysis
TRIzol reagent (Invitrogen, Carlsbad, CA, USA) was used to

extract total RNA from the tissues and cell lines according to the
manufacturer’s instructions. RNA was reverse-transcribed to cDNA by

means of the PrimeScript RT Reagent Kit (TaKaRa, Dalian, China). SYBR

185 Il

Premix Ex Taq (TaKaRa) was used to detect LINC00899 and miR-210
expression. PCR was carried out at least in triplicate, and the results
were analysed on an ABI 7500 Fast Real-Time PCR System (Applied
Biosystems, Foster City, CA). LINCO0899 and miR-210 expression levels
were quantified by the expression of GAPDH and U6, respectively. The

relative expression was calculated using the 27*°" method.

2.4 Cell proliferation, Cell migration and

invasion assays
Cell proliferation was detected by Cell Counting Kit-8 (CCK-8;

Dojindo, Tokyo, Japan). Cells were seeded in 96-well plates with
density 5x103 cells/well and incubated in 37°C with 5% CO2. Next,
the CCK-8 assay solution (10ul) was added to each well at indicated
time. The absorbance at 450nm was measured with an enzyme
immunoassay analyzer (Thermo Fisher Scientific, Shanghai, China).
For anchorage-independent soft agar colony formation assays, cells
were seeded onto six-well plates at a density of 5 x10A3 cells per well
and maintained. Colonies were then counted until foci were evident.
Thetranswell chamber (8-um pore size, Corning, Cambridge, MA, USA)
was used to perform cell migration and invasion assays. Transfected
cells (2 x 105 cells/mL) were resuspended in 200 uL of the serum-free
medium and seeded in the upper chamber.Next, the cells were placed
on the top side of the membrane (without Matrigel for the migration
assay) or placed on the top side of the membrane precoated with
Matrigel (BD Biosciences) (for the invasion assay).After incubation at
37°C for 48 hours, the cells migrated or invaded to the lower side of
the membrane were fixed in 20% methanol and stained with 0.1%
crystal violet for 15min. The cells were counted in five randomly
selected visual fields under an inverted Phase-contrast Microscope

(Olympus).

2.5 The luciferase reporter assay
miR-210 was found to be directly regulated target by LINC00899

using miRcode bioinformatics tools (http://www.mircode.org/). The
theoretical binding sequence for miR-210 in the LINC00899 gene and
its mutant sequence were cloned into the psiCHECK-2 vector (Promega,
Madison, WI, USA) to construct a dual luciferase reporter plasmid.
The wild-type (wt) 3 ' -UTR fragment of LINC0089 and its mutant
(mut) of the miR-210 binding site were cloned into a the psiCHECK-2
vector to form the reporter vector, which named as Wt-LINC0O0899
and Mut-LINC00899, respectively. SKBR3 and MDA-MB-231 cells were
transfected with Wt (or Mut) reporter plasmid and an NC mimic or

miR-210 mimic for 48 hours. The luciferase activity was detected

using a Dual Luciferase Reporter Gene Assay Kit (Beyotime Institute
of Biotechnology, Shanghai, China) according to the manufacturer’s
protocol. The relative luciferase activity was normalized to Renilla

luciferase activity.

2.6 Statistical analysis
Statistical analyses were performed with SPSS 20.0 (SPSS Inc.,

Chicago, IL, USA). Data are presented as mean * standard deviation
(SD) of at least three independent experiments. Differences between
two groups or more than two groups were evaluated, respectively, by
Student's t test or one-way analysis of variance (ANOVA). Spearman
rank-correlation was performed to calculate the correlation coecient

between LINC00899 and miR-210 expression levels.

3. RESULTS

3.1 LINC00899 was down-regulated in breast

cancer tissues and cells

To investigate the role of LINCO0899 in breast cancer,we analyzed
the expression of LINC0O0899 in the cancer tissues and adjacent normal
tissues using real-time gPCR. The results showed that the expression of
LINC00899 was significantly decreased in breast cancer tissues(Fig.1A).
In addition, qPCR was also performed to determine LINC00899 levels
in five human breast cell lines (BT549,T47D, MCF-7, SKBR3 and MDA-
MB-231) and in MCF-10A,the normal breast cell line. As shown in
Fig.1B, all four breast cancer cell lines except BT549 showed apparently
reduced levels of LINC00899, whereas MCF-10A cells showed high
levels of LINC00899. These results demonstrated that LINC00899
was down-regulated in breast cancer. In addition, bioinformatics
analysis was used to investigate the relationship between LINC00899
expression and patient prognosis according to The Cancer Genome
Atlas (TCGA) database. Results showed that high expression LINC0O0899
was significantly associated with good prognosis. We further explored
whether different type of breast cancer(Basal, Luminal A, Luminal B,
HER2+) patients with high expression LINC00899 could live longer. The
same results were observed, which demonstrated that the prognostic

value of LINC00899 for breast cancer patients.

3.2 overexpression of LINC00899 restrained
breast cancer cell proliferation, migration and
invasion in vitro

In order to investigate the function of LINC00899 in breast cancer,

the LINC00899 overexpression constructs or empty vector plasmids
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were transfected into the SKBR3 and MDA-MB-231 cells, which express
LINC00899 relatively weakly. The significantly increase of LINCO0899
expression in these cells was confirmed by qRT-PCR (Figure 2A). CCK-
8 was used to detect the SKBR3 and MDA-MB-231 cell proliferation.
We found the inhibition of the two cell lines proliferation by
overexpression of LINC00899 when compared to their corresponding
controls (Figure 2B). In addition, similar results were observed via the
colony formation assay, LINC0O0899 overexpression weakened the
ability of SKBR3 and MDA-MB-231 cells to form colonies in soft agar
(Fig.2C). Next, we studied whether LINC00899 can Influence breast
cancer cell migration and invasion. Wound healing test showed
that breast cancer cell migration was repressed by LINC00899
overexpression. Similarly, Transwell assays with Matrigel showed that
LINC00899 overexpression suppressed breast cancer cell migration
and invasion (Figure 2D,E). These data suggested that LINC00899

might act as a tumor suppressor in breast cancer.

3.3 MIR-210 was a target of LINCO0899 in breast

cancer
To further reveal the potential mechanism by which LINC00899

exerts its regulatory functions in breast cancer, we predicted miRNAs
that might interact with LINC00899 using predication software
miRcode and RNA22. MIR-210 was found to be a promising target
of LINC00899 and the two predicted bonding sites of miR-210
in the LINC00899 sequence is showed in Figure 3A. According to
further validation, the latter was found to be the real between miR-
210 and LINC00899. To verify the interaction between miR-210
and LINC00899, luciferase reporter vectorswere constructed which
contained a wild-type (wt) or mutated (mut) miR-210-binding site
in LINC00899. The results of dual-luciferase reporter assays showed
thatmiR-210 suppressed the luciferase activity of the LINCO0899-wt
reporter vector,whereas barely influenced that of the LINC00899-mut
reporter vector,(Figure 3C). Furthermore, using Spearman's correlation
analysis,we found that the levels of LINC0O0899 were statistically
correlated with that of miR-210 among breast cancer tissue samples
(Figure 3D). These data indicated that MIR-210 is a direct target of

LINC00899 in breast cancer.

3.4 Overexpression of LINC00899 inhibited the
progression of breast cancer via the MIR-210-DICER1
axis

Next, we investigated the role of miR-210 in LINC00899-driven

inhibition of breast cancer progression. The miR-210 mimic was
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transfected into LINC00899-overexpressing SKBR3 and MDA-MB-231
cells. The results showed that the LINC00899-induced inhibitory effects
on breast cancer cells proliferation and invasion was reversed when
transfected into miR-210 mimic(Figure 4A,B), which demonstrated
that miR-210 plays a key role in LINC00899-related antitumor effects
on breast cancer cells. Cloning formation experiment also showed
that miR-210 can restrain LINC00899-induced inhibitory effects on
breast cancer cells growth(data not show). It has been reported
that miR-210 promotes breast cancer proliferation and metastasis
by targeting DICER1.[15]Thus, we supposed that DICER1 is involved
in the LINC00899/miR-210-dependent malignant progression of
breast cancer cell. We transfected SKBR3 and MDA-MB-231 cells with
LINC00899, and co-transfectedLINC00899 and miR-210 into another
group of the cells.The expression of DICER1 and cdh1 was detected
by Western blotting. The results showed that DICER1 was upregulated
whereas the expression of cdh1 was decreased when LINC00899
overexpression existed. However, the converse expression of the
two proteins was observed when LINC00899 and miR-210 were
overexpressed simultaneously(Figure 4C,D). These results suggested
that LINC00899 acted as a tumor suppressor via inhibition of miR-210
and by targeting DICER1.

4, DISSCUSSION

Disorder of IncRNAs has been reported to be involved in
tumorigenesis and progression of breast cancer, suggesting the
possibility of IncRNAs to serve as novel target for breast cancer
diagnosis and therapy.[16-18] In this study, we demonstrated that
LINC00899 is downregulated in human breast cancer tissues and
cell lines.Functional experiments showed that overexpression
of LINC00899 suppressed cell proliferation and invasion.Further
mechanistic studies uncovered the anti-tumor function of LINC00899
by regulating the miR-210-DICER1 pathway during breast cancer
development.Bioinformation analysis showed that high expression
LINC00899 was significantly correlated with good prognosis, which
demonstrated that the prognostic value of LINC00899 for breast
cancer patients. These results suggest that LINCO0899 may act as a
tumor suppressor of breast cancer progression.

LINC00899, located at chromosome 22q13.31, is a newly
identified IncRNA. There are rare reports of the impact of LINCO0899
on cancer. Wang et al firstly reported that serum LINC00899 might
be a potential and useful noninvasive biomarker for the early clinical

detection and prognosis of AML, suggesting that LINCO0899 may be

o0

involved in Leukemia progression. However, the detail function and
underlying mechanism of LINC0O0899 on breast cancerstill remain
unclear. Here, we Here, we first detected the expression level of
LINC00899 in breast cancer tissues and cell lines through gRT-PCR
analysis. Results showed that LINC00899 was significantly down-
regulated in breast cancer tissues and cell lines. In vitro assays
indicated that overexpression of LINC00899 significantly inhibited
breast cancer cells growth and metastasis. It is worth mentioning that
BT549 showed higher levels of LINC00899 than normal MCF-10A cells.
We Speculated that for breast cancer with BT549 as the main cancer
cell, LINC00899 may play a role in promoting cancer progression.

MicroRNAs (miRNAs) are endogenous small RNAs (18-24
nucleotides) that are crucial regulators of complementary messenger
RNAs (mRNAs) expression via binding of their seed sequences
to 3’ untranslated regions (3'UTRs).[19] Emerging evidence
has demonstrated that the dysregulation of miRNAs leads to
tumorigenesis, progression and metastasis.[20-22] miR-210 is a highly
conserved miRNA found on human chromosome 3 containing 23
nucleotides. Previous studies have shown that miR-210 promotes
cell proliferation and inhibites apoptosis by targeting PTEN in gastric
cancer.[23] In breast cancer, miR-210 is overexpressed in breast cancer
and promotes cell growth and invasion by suppressing DICER1.

It has been reported that Many IncRNAs act as ceRNAs to regulate
miRNAs via competitively binding common microRNAs. For instance,
Wang et al. have found that DLEU1 contributes to ovarian carcinoma
tumourigenesis and progression by interacting with miR-490 and
altering CDK1 expression. [24] Cui et al. have reported that IncRNA
CCAT1 promotes glioma tumourigenesis by sponging miR-181b,
thereby leading to derepression of its endogenous targets FGFR3 and
PDGFRa.[25] Here,we hypothesized that LINCO0899 might also serve
as a ceRNA to implement its biological function in breast cancer.

To investigate the correlation between LINC00899 and miRNA in
breast cancer tumorigenesis, we made a bioinformatics predication
and found that the miR-210 had a higher score binding to LINC00899.
And we hypothesized that LINC00899 might function as a miR-210
sponge to upregulate DICER1 expression.According to luciferase
reporter assay, we confirmed that LINC00899 directly combined
to miR210 in breast cancer cells.LINC00899 significantly inhibited
miR-210 expression, enhanced DICER1 expressionand reduced cdh1
level.Furthermore,miR-210 mimics attenuatedthenegative effects of
LINC00899 on breast cancer cell proliferation, migration and invasion.
These findings suggest that the miR-210-DICER1 pathwayisa crucial

part included inthe LINC0089-mediatedmalignant progression of

breast cancer.

Taken together, our data reveal that LINCO0899 servesas
a tumor suppressor restrainingbreast cancer cells growth and
metastasis. In addition,we found thatthe expression of DICER1 was
boostedbyLINC00899 via sponging miR-210 during breast cancer

progressionand may be a new therapeutic target in breast cancer.
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Fig1. Expression of LINC00899 was low in both breast cancer tissues
and cell lines. A, Expression of LINC00899 was compared between
breast cancer samples and the corresponding adjacent noncancerous
tissues. B, Expression of LINC00899 was detected by qRT-PCR in
normal breast cells and the five CRC cell lines. GAPDH served as the
endogenous control. Data are presented as mean + SD; *P < 0.05, **P

<0.01
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Fig2. Overexpression of LINC00899 suppressed breast cancer cell
proliferation, migration and invasion in vitro. AAMDA-MB-231 and
SKBR3 cells were infected with a LINC0000899-carrying lentivirus (Lv-
LINC00899) and a control lentivirus (Lv-control), and qRT-PCR was
conducted to measure LINC00899 expression. B, Cell proliferation
assay (CCK-8). C, anchorage-independent soft agar colony formation
assay D, cell migration assay E, Transwell assay was performed to
investigate changes in cell migration and invasiveness. Representative
images (left) and quantification (right) are also shown. Data are

presented as mean + SD. *P < 0.05, **P < 0.01
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Fig3. LINC00899 is a direct target of miR-210. A, Bioinformatic
prediction suggested that the LINCO0899 sequence contains a putative
binding site for miR-210. B, miR-210 expression decreased in MDA-
MB-231 and SKBR3 cells overexpressing LINC00899. C, A fragment of
LINC00899 containing a wild-type (wt) or mutated (mut) miR-210-
binding site was inserted downstream of the luciferase gene within
the reporter vector and cotransfected into MDA-MB-231 and SKBR3
cells with the miR-210 mimic or NC mimic. The relative luciferase
activities are presented. D Spearman's correlation analysis showed that
miR-210 expression levels inversely correlated with LINC00899 levels

among breast cancer tissue samples (R = —0.54 P < 0.005).
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Fig4. Overexpression of LINC00899 inhibited the progression of
breast cancer via the MIR-210-DICER1 axis. A, Cell migration assay
was used to detect the cell migration of the MDA-MB-231 and SKBR3
cells transfected the Iv-LINC00899 and miR210. B. Transwell assay was
used to detect the cell invasion of the MDA-MB-231 and SKBR3 cells
transfected the Iv-LINC00899 and miR210.C , Western blotting analysis
was carried out to detect the expression of VIM and NCAM1 in MDA-
MB-231 and SKBR3 cells after transfection with LINC00899. D, Western
blotting analysis was carried out to detect the expression of VIM
and NCAM1 in MDA-MB-231 and SKBR3 cells after transfection with

LINC00899 and miR-210.

$a. Early detection of Y chromosome microdeletions
in infertile menishelpful to guide clinical reproductive
treatments in southwest of China

Abbreviations:

azoospermia factor (AZF); short arm (Yp); long arm(Yq);
polymerase chain reaction (PCR); sequence-tagged sites (STSs);
european academy of andrology (EAA); european molecular genetics
quality network (EMQN); sex-determining region of the Y chromosome
(SYR); zinc finger protein, X-linked (ZFX); zinc finger protein, Y-linked
(ZFY); testicular sperm extraction (TESE); sertoli cell only syndrome
(SCOS); intracytoplasmic sperm injection (ICSI);testosterone (T);
estradiol (E), follicle-stimulating hormone (FSH); luteinizing hormone

(LH); genomic DNA (gDNA).
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Abstract

Background:

The microdeletions of azoospermia factor (AZF) genes in Y
chromosome are greatly associated with male infertility, which is
also known the second major genetic cause of spermatogenetic
failure. Accumulating studies demonstrate thatthe different
type of AZF microdeletions in patients reflect different clinical
manifestations. Therefore, a better understanding of Y chromosome
microdeletionsmighthave broad implication for men health. In this
study, we sought to determine the frequency and the character
of different Ychromosome microdeletion types in infertile men in

southwest of China.
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Methods:

In total, 1274 patients with azoospermia and oligozoospermiawere
recruited in southwest of China and screening for Y chromosome
microdeletions in AZF regions by multiplex polymerase chain reaction.

Results:The incidence of AZF microdeletions in southwest of
china is 12.87%, which is higher than the national average. Further
investigations unveiled thatAZFc is the most frequent type of all the
AZF microdeletions. Additionally,thenumber and also the quality of
sperm in patients with AZFcmicrodeletionis decreasing with the age.
Therefore, it is conceivable that the early testing forY chromosome

microdeletionsininfertile men is crucial for fertility guidance.

Conclusion:

The early detection of Y chromosome microdeletions in infertile
mencan notonlyclearly explain the etiology of oligzoospermia and
azoospermia, but also help for the clinical management of both

infertile man and his future male offspring.

Keywords:

male infertility, Y chromosome microdeletion, AZF,

oligozoospermia, azoospermia.

Introduction

Infertility is a global health problem caused by multiple factors
and affects approximately 10-15% of couples worldwide1. It has been
estimated that almost half of infertility is due to male infertility, and
the genetic factors, especially the microdeletions of Y chromosome
might be closely associated with male infertility2-4. It is reported that
nearly 10-15% infertile men are suffered from the microdeletion caused
spermatogenetic failure3. As one of the most frequent genetic cause
of male infertility, the screening of Y chromosome microdeletions has
attracted increasing attention in recent years. Not only to diagnose
the etiology of oligzoospermia and azoospermia, but also provide
the patients with a precious time for timely and appropriate assisted
reproductive therapy 5.

The Y chromosome is one of the sex determining chromosomes,
which consists of a short (Yp) and a long (Yq) armé. It is reported
that the majority ofY chromosome microdeletions are occur in the
regions of long arm 4. In addition, these microdeletions are involved
in spermatogenesis progress and meanwhile affect the development
of testis as well, therefore leading to azoospermic or oligozoospermic

manifestation in patients 7-9. Accumulating studies have proved

o

that the microdeletion of azoospermia factor (AZF)in Y chromosome
can be used todiagnose microdeletion caused infertility10-12.
Clinically, there are threeimportant non-overlapping regions in AZF
gene, including azoospermia factor a (AZFa), azoospermia factor
b(AZFb) and azoospermia factor c(AZFc) 13,14. These three regions
correspond to five microdeletion patterns: AZFa, AZFb, AZFc, AZFb+c
and AZFa+b+c12,14. It is reported that AZFc is the most frequent
deletion type among all the microdeletions, followed by AZFb and
AZFa12. Generally, AZF microdeletions are too small to be detected
by karyotyping. However with the development of molecular biology
technology, now AZF microdeletions can be clearly identified by
multiplex polymerase chain reaction (PCR) method within a short time
15.

As far as we know, the different regions of AZF microdeletion in
patients reflect different clinical manifestation13. It is reported that
the type of AZF microdeletions has been proposed as a potential
influence factor for testicular sperm extraction (TESE) 5. For example,
the deletion of entire AZFa region will definitely lead to severe
azoospermiaandSertoli cellonly syndrome (SCOS) 15-17. Indeed, AZFa
plays a key role in the spermatogenic process, especially regulates
the early stage of spermatogonial proliferation and also the survival
of germ cells 18. Therefore, the assisted productive treatment of
intracytoplasmic sperm injection (ICSI) is not recommended for
patients with entire AZFa deletion 19. Additionally, the deletion of AZFb
in patients will cause the absence of post-meiotic germ cells at the
spermatocyte stage 16,20. In this case, intracytoplasmic sperm injection
is only recommend for the patients with partial AZFb microdeletion,
since none of mature spermatozoa can be found in patients with
complete AZFb microdeletion 5,21. Moreover, the deletion of AZFc
region is associated with variable clinical phenotypesand can be
found in either oligozoospermia or azoospermia men 22,23. It is
generally accepted that the AZFc region is essential tocomplete
the spermatogenic process, and the deficiency of AZFc will result
in hypospermatogenesis24,25. These information implies that the
patients with AZFc deletion may have sperm in the ejaculate, however
the numbers and also the quality of sperm are declining 26,27. Hence,
the assisted reproductivetreatment method of semen cryopreservation
in early adulthood is highly recommended for patients with AZFc
microdeletion 5.In brief, the type of AZF microdeletions can provide a
lot of effective information for clinical diagnosis and management of
male infertility. While screening for these AZF microdeletions, we may
timely choose appropriate medical and surgical treatments for infertile

man 28.Until now the exact role of AZF regions in male infertility has

not yet been comprehensively confirmed, therefore more data needs
to be collected for clinical research and application.

In this study, we aimed to determine the character and the
consequence of different Y chromosome microdeletions types in
infertile men in southwest of China. In addition, we will figure out
the relationship between the regions of AZF deletion and clinical
phenotype, and therefore avoid unnecessary medicaltreatments and
reduce the economic burden on patients as well as the society. A
better understanding of AZF microdeletions and also its associated
phenotype is crucial for designing specific and effective assisted
reproductive method for infertile men,andfurthermorebenefitfor both

infertile man and his future male offspring.

Methods

Patients.

A retrospective study was performed with 1274 azoospermic or
oligozoospermic men aged between16and 45 years old from southwest
of china. All the inspections were performed in the West China Second
University Hospitalduring July 2016 to July 2018. Semen samples
were obtained inthe period of 2-7 days after ejaculatoryabstinence,
and analyze according to the World HealthOrganization guidelines29.
Oligozoospermiawasdiagnosed with a sperm count <20x106/mL.This
study was approved by theReproductive Medicine Ethics Committee
ofWest China Second University Hospital, Sichuan University, and
allpatients signed informed consents of thisstudy before semen

analysis.

AZF microdeletion analysis.

Fresh peripheral blood (3ml) were obtained and stored for
AZFmicrodeletions detection. Firstly, the genomic DNA (gDNA) was
isolated using the commercial kit (TiangenBiotechCo., Ltd, Beijing,
China). And then, following the recommendations of European
Academy of Andrology (EAA) andEuropean Molecular Genetics
QualityNetwork (EMQN), 50nggDNAwasused to test the classical
AZF microdeletions by multiplex PCR method (TegenBiotechCo., Ltd,
Shanghai, China). Each gDNA sample was subjected to two multiplex
PCR reactions as described previously 15. In summary, the kit has an
ability to detect six sequence-tagged sites (STSs), including AZFa (sY84,
sY86), AZFb (sY127,5Y134) andAZFc (sY254, sY255). Sex-determining
region of the Y chromosome (SRY) and Zinc finger protein X-linked/

Y-linked (ZFX/ZFY) were used as internal control.
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Real-timePCR.
Each 25ul reaction consist of 22.5ul PCR Mix and 2.5ul gDNA. Generally,

the PCR Mix include Tag DNA polymerase, uracil-N-glycosylase, PCR reaction
buffer, NTP, Mg2+, primers and probes. All reactions were run on an ABI
7500 real-time PCR system (Life Technologies, USA) using the following
cycling parameters: 50°C for 2min; 95°C for 5 min; 38 cycles of 95°C for 15s,
60°C for 30 sand 72°C for 30 s; and a final elongation step of 72°C for 5 min.
Usually, one sample required two PCR reactions simultaneously. In reaction
A, the four fluorescent dyes of FAM, VIC, ROX and Cy5 were used to detect
the four gene sites including SRY, sY84, Y127 and Y255 respectively. While
in reaction B, the four fluorescent dyes of FAM, VIC, ROX and Cy5 were used
to detect the four gene sites including ZFX/ZFY, sY86, sY134 and sY254
respectively. Results were considered positivewhenaclear amplification
curve of the expected sitewas obtained (Ct <32).

Statistical analysis.The SPSS statistical software was used to analysis.
Student’s t-test andChi-square test were used to comparepatterns
of Y chromosome microdeletions inpatients with azoospermia and
oligozoospermia.Differences were considered to be statisticallysignificant

when p<0.05.

Results

Amplification curves for different types of Y

chromosome microdeletions.

Multiplex PCR is a variant of PCR, which permit thesimultaneous
amplification of many targets in one reaction by using more than one pair
of primers.In this study, six pairs of primers were used in two separate PCR
reactions to check the AZF specificSTSs (sequence-tagged sites) makers,
including AZFa(sY84, sY86), AZFb(sY127, sY134) and AZFc(sY254, sY255).
Briefly in multiplex A reaction, we detected sY84, sY127, sY255 and the
internal control SRY(sex-determining region of the Y chromosome) with
fluoresces VIC, ROX, Cy5 and FAM separately. In multiplex B reaction, we
detected sY86, sY134, sY254 and the internal control ZFX/ZFY(zinc finger
protein, X-linked, ZFX; zinc finger protein, Y-linked, ZFX;) with fluoresces VIC,
ROX, Cy5 and FAM separately. As shown in figure 1, the amplification curves
represent five different types of Y chromosome microdeletions in patients,
such as AZFa, AZFb, AZFc, AZFb+c and AZFa+b+c. In this test, the gDNA form
healthy male were used as positive control, and the ultrapure water were
used as negative control. In addition, we also used the gDNA form healthy
female to assess the sensitivity and the specificity of the multiplex PCR

reaction system, this sample express theZFX/ZFY only (Figure 1).
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The test of Y chromosome microdeletions
is suitable for the childbearing age men with

azoospermiaoroligozoospermia.

Out of the studied 1274 men with azoospermiaoroligozoospermia,
therewere 164 patients had shown Y chromosome microdeletions
(12.87%, Figure 2A).Amongthese patients, age from 26-30are the
most common person who seek for the Y chromosome inspection
(56.1%, 92/164), followed by age 31-35 (18.29%, 30/164), age 21-
25 (17.68%, 29/164), age 36-40 (6.1%, 10/164), age 41-45 (1.22%,
2/164) and age 16-20 (0.6%, 1/164) (Figure 2B). Furthermore, 92.1%
(151/164)of those with AZF microdeletions come to hospital seeking
for reproductive help, while 7.9% (13/164) just come for pre-pregnancy
checkup (Figure 2C). Therefore, the Y chromosome microdeletion is
an important laboratory test for the male of childbearing age with
azoospermiaoroligozoospermia. The earlier we get the inspection, the

more time we can save for the clinical infertility treatment.

AZFc is the most frequent type of Y chromosome
microdeletions and half of those patients have potential

to have the next generation.

The occurrence of AZFcmicrodeletions was found at arate
of 62.20% (102/164) in all the patients with Y chromosome
microdeletions(Figure 3A).In fact, according to our retrospective study
AZFc is the most frequent type of Y chromosome microdeletions. The
rate of other microdeletions is followed by AZFb+AZFc (25%, 41/164),
AZFb (6.71%, 11/164), AZFa+AZFb+AZFc (25%, 6/164) and AZFa (2.44%,
4/164) respectively (Figure 3A). In terms of the clinical manifestation
of the patients with Y chromosome microdeletions, the different
AZF deletion types reflect different clinical manifestation. We found
that almost all of AZFa, AZFb, AZFb+c and AZFa+b+c patients are
manifested with azoospermia, however 45.1% (46/102) AZFc patients
are manifested with oligozoospermia (Figure 3B). These results indicate
thatnearly half of the patients with AZFc deletion can have sperms
through self-ejaculation, which is of great importance for subsequent
reproductive treatment. All in all, for the oligozoospermicpatients with
AZFc microdeletion only, they might have the next generation by the

natural conception.

The early diagnosis of oligozoospermic patients with
AZFc microdeletion is conducive to assisted reproductive
treatment.

As shown in figure 4, among the 46 patients with AZFc

microdeletion who are manifested with oligozoospermia, 28 patients

=i=]

have 0-3x106 sperm from one ejaculation, 10 patients have 3.1-
20x106 sperm from one ejaculation, and 8 patients have more than
20x106 sperm from one ejaculation(Figure 4A). Specifically, when
compare to older patients (age 31-40), the younger patients (age 20-
30) have significantly more sperm counts, which means that the older
patients with AZFc microdeletion were eventually developed into
azoospermia (Figure 4B). In terms of the hormone level, the younger
oligozoospermic patients (age 20-30) with AZFc microdeletion have
higher expression level of testosterone and estradiol, and lower
expression level of follicle-stimulating hormone and luteinizing
hormone (Figure 4C). These finding suggest that the early diagnosis of
AZFc microdeletion is conducive to assisted reproductive treatment,

especially in those young patients with a certain amount of sperm.

Discussion

At present, the screening for Y chromosome microdeletions
in azoospermic and oligozoospermic patients has already become
a routine diagnosetic testrecommened by EAA and EMON 14,16.
Accumulating studies demonstrate that the deletion of AZFa,
AZFb and AZFc are the most common genetic microdeletions in Y
chromosome for infertile male throughout the world8. However,
the frequency and the pattern of Y chromosome microdeletions in
infertile men are varying largely between different race and region,
mainly because the Y chromosome microdeletion is a family of genetic
disorders caused by missing genes in Y chromosome 30. Therefore,
to our knowledge it is important to understand the frequency
and the pattern of Y chromosome microdeletion in people with
certain race and birth region. It is reported that the frequencies of Y
chromosome microdeletions are 5.42%, 8%, 7.7% and 10.8% in Turkish,
Iranian, Korean and Chinese people respectively 27,31,32. It is worth
mentioning that because of the China covers a large territory and has
many ethnic groups,the frequency of AZF deletions also varies among
Chinese in different regions. In our study, we assessed the frequency
of Y chromosome microdeletions restrict in southwest of china. It
has been shown that there are 164 patients out of 1274 infertilemen
in southwest china suffering from the AZF microdeletions, with a
prevalence of 12.87%. While the remaining patients without AZF
microdeletions may have other factors on infertility, such as unhealthy
living habits, endocrine diseases, infections, environment factors
and psychological stress. These data concluded that the frequency in
southwest of china is higher than that the national average (10.8%).

In terms of the pattern of Y chromosome microdeletions in

southwest of China, we found that AZFcisalways the most commonAZF
microdeletions type in all the patients with Y chromosome
microdeletion, with a frequency of 62.20% in our study. This rate
consistent more or less with previous reports 16,33. As mentioned
before, thedifferent type ofAZFmicrodeletionsin patients reflect
different clinical manifestations. It is reported that the deletion of
AZFa and AZFb in Y chromosome portends an exceptionally poor
prognosis for sperm retrieval,whereas the majority of infertile men
with AZFc deletion have sperm within the semen or testes available for
use in IVF/ICSI16,34,35. Notably,in our study nearly half of the patients
with AZFc microdeletion can have sperms through self-ejaculation
and the numbers of the sperms are decreasing with the age. It is also
worth mentioning that the most of the patients diagnosed with Y
chromosome microdeletions are aged from 26-30 (56.1%) in our study,
they were seeking for the reproductive helpin the hospital (92.1%).
Therefore, these findingsrevealedthat Y chromosome microdeletion is
kind of important laboratory test suit for childbearing age men with
azoospermiaoroligozoospermia. The early diagnosis of Y chromosome
microdeletions is conducive to assisted reproductive treatment,
especially in those young patients with AZFc deletion.

As we all known, the genetic background mightbe important in
IVF/ICSI outcomes. Therefore, the presence of genetic disease such
as Y chromosome microdeletion does have an important infection
in assisted reproductive medicine.Several investigations have shown
that the azoospermia and oligozoospermia patients are candidate
forintracytoplasmic sperm injection (ICSI) or testicular sperm extraction
(TESE)15. In our study, we found that only 45.1% AZFc patients
are manifested with oligozoospermia (46/102), and almost all the
AZFa, AZFb, AZFb+c and AZFa+b+c patients are manifested with
azoospermia. Therefore, ICSI and TESE are not recommended for AZFa,
AZFb, AZFb+c and AZFa+b+c patients, because the chance to retrieve
spermatozoa is close to zero. In this case, we sincerely advice all the
infertile men to firstlyundergo the screening for the Y chromosome
microdeletion before being subjected to reproductive treatment. In
this way, we can do the best to save the medical resources and reduce
the burden of patients.

The present study has several limitations that must be considered.
According to the recommendations of European Academy of
Andrology (EAA) and European Molecular Genetics Quality Network
(EMQN), we have checked six sequence-tagged sites (STSs), including
AZFa (sY84, sY86), AZFb (sY127, sY134) and AZFc (sY254, sY255) in this
study. However, a number of studies have revealed that a fourth AZF

region exists between AZFb and AZFc, which we have termed AZFd.
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It is reported that the patients with AZFd microdeletions may present
with mild oligozoospermia or even normal sperm counts associated
with abnormal sperm morphology36. Since the clinical manifestations
of AZFd microdeletion varies greatly, and the incidence of AZFd in
patients is relatively low,we didn't discuss AZFd in this study.

In conclusion, the detection of AZF microdeletions in Y
chromosome has become the most important genetic test for male
infertility problem throughout the world. A better understanding of
AZF microdeletions, including the frequency and the characteristics,
is of great significance for definitely diagnose the etiology of
oligzoospermia and azoospermia, and also the clinical management
of both infertile man and his future male offspring. AZFc is the most
frequent type of all the AZF microdeletions. The oligozoospermic
patients with AZFc microdeletion in our study will likely be able to have
sperms through self-ejaculation, and therefore possibly have the next
generation through IVF/ICSI. However, the quality and also the amount
of sperm in AZFc microdeletion patients were decreasing with age.
This suggests that the early diagnosis of Y chromosome microdeletions
is conducive to guide reproductive treatment. The earlier we get
the inspection, the more time we can save for the clinical infertility

treatment.
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Figure 1.Y chromosome microdeletions detected by multiplex
PCR using AZF specific STSs makers. (A) Multiplex PCR amplification
results for various Y chromosome microdeletion types in multiplex A:
SYR (FAM), sY84(VIC), sY127(ROX), sY255(Cy5) and multiplex B: ZFX/
ZFY (FAM), sY86(VIC), sY134(ROX), sY254(Cy5). AZFa (sY84, sY86), AZFb
(sY127, sY134), AZFc (sY254, sY255), AZFb+c and AZFa+b+c deletions
were detected in different patients. gDNA from healthy male were
used as the positive control. gDNA from female and water were used
as the negative control.SYR and ZFX/ZFYwere used as theinternal

reference.
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Figure 2.The test of Y chromosome microdeletions is suit for the
childbearing age men with azoospermia or oligozoospermia.
(A) The microdeletion of Y chromosome, including AZFa, AZFb,
AZFc, AZFb+c and AZFa+b+c, contribute about 12.87% of men with
azoospermia or oligozoospermia (164/1274),therefore Y chromosome
microdeletions are the one of the main causes for male infertility.
(B) Among the people who have AZF deletions, men in childbearing
age (26-30) are the main group who seeking forthe inspection of
Y chromosome microdeletion (56.1%, 92/164). (C) In terms of the
reasons for seeking Ychromosome microdeletion inspection, 92.1%
(151/164)patients are due to the infertility problem, while 7.9%
(13/164) patients are due to the pre-pregnancy checks. Therefore, the
test of Y chromosome microdeletions is an important means to screen
the cause of infertility in men with childbearing age, and then help for

guiding clinical reproduction treatments.
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Figure 3.AZFc is the most frequent type of Y chromosome
microdeletions and nearly half of the patients with AZFc deletion
can have sperms through self ejaculation.

(A) Among the patients who have the Y chromosome microdeletions,
62.20% are AZFc microdeletions (102/164), followed by AZFb+AZFc
(25%, 41/164), AZFb (6.71%, 11/164), AZFa+AZFb+AZFc (25%,
6/164) and AZFa (2.44%, 4/164) respectively. Therefore, AZFc is the
most frequent type of Y chromosome microdeletions. (B)In terms
of the clinical manifestation of the patients with Y chromosome
microdeletions, the different AZF deletion types reflect different
clinical manifestation. Almost all of AZFa, AZFb, AZFb+c and AZFa+b+c
patients are manifested with azoospermia, however 45.1% AZFc
patients are manifested witholigozoospermia (46/102). These data
indicate thatnearly half of the patients with AZFc deletion can have
sperms through self-ejaculation, which is of great importance for

subsequent reproductive treatment.
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Figure 4.The clinical characteristics of patients with
AZFcmicrodeletionwho are manifested witholigozoospermia.

(A) Among the 46 patients with AZFc microdeletion who are
manifested with oligozoospermia, 28 patients have 0-3x106 sperm
from one ejaculation, 10 patients have 3.1-20x106 sperm from one
ejaculation, and 8 patients have more than 20x106 sperm from one
ejaculation. (B) Compare to older patients (age 31-40), the younger
patients (age 20-30) have significantly more sperm counts. (C) In
terms of the hormone level, the younger (age 20-30) oligozoospermic
patients with AZFc microdeletion have higher expression level of
testosterone and estradiol, and lower expression level of follicle-
stimulating hormone and luteinizing hormone. These finding suggest
that the early diagnosis of AZFc deletion is conducive to assisted
reproductive treatment, especially in those patients with a certain

amount of sperm.
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alloantigens, HPA). ABO MEAEA M. CD36 %; ERER
HEFRIMA. B, SREEMERE (DIC) « 259, I
REZEMMEERE.

[ <iia ]

MR MMREIFTR  HEXEE

M/MREBARAATSHEROMKRS, ERTFEZMAR, BiY
FAPT . BREERNBRAUR AL, FEAEIR M AN ISR R AIEE B .
IRESR, Ao EMRMABEREARERIR, M/MRAIIGKE
Pt R M E M 6P _EIS AR /MR s I BE RIS R 2R 1R
Z, Welfs. Mg, B, iKE. SlE=BfnEmT4MesaEs,
RPIXLEBE M/ MR EDAZI I SRR L M B R, HmiRe S
ENEBERARE, EFFEE—OIM/ MR EE2 A2, I
IINRELETR (platelet transfusion refractoriness, PTR) 24
BEMISRAVHERR Z — . PTR & 4EAT , S AL/ MR IER PIARTVERRE AR
SEREESED, FL PTR BXAREMAIGFEMAVEEIR,
KI5 PTR SRR TERIA

1 /)i % E TR

PTR RIEREESRBAFENMIMRETSE, &F
MANMRIATT ARPEIRES, BIIM/IMRIT SIS ERS, IhRHMm
FERRBERE. Bal, FHI/MIETRRNEREES
M/ AR IERE I0ME ( corrected count increment,CCl
)« M/MRIRE B 2 X ( percentage platelet recovery,
PPR ) R EBELMAEKEEEENE ., HTFEERMER
FERERMEEN, FLLELL CCIH PPR {EAM/IMRE
RSB HIRTIIE -

CCl| 2IBARERHATITE , SMMESNEINER/N,
ES[EEESN 2 T a2

CCl=fgiiE 5 m/MRIBINEL (109/L) x RFEFR (M2)/
WA M/NRE (1011), HAFER =0.0061x EES S
(cm)+0.0128 x A B (kg)-0.01529. PPR £ & iE & &
EREM/AVMR 1 h 2% 24 h BRIMAMRITECREFN I F R
PPR(%)=M/NRIZANE (109/L)x 2 M B £ (L)/( 8+
MARSE xP)x 100%, £2MBE = AXER x2.5,
P=2/3, HEEHTM/NR 1h FECCIEF 7.5, 24h 5
CCUHETF 4.5, &L 2 )}igu0LL, NHESWELR. BB
FEEM/MR 1h /5, PPREF 30 %, 24h 5 PPREF
20%, BEFEATLAHIEREEL . HREH, M/VMRET
1h EZ e ENA M ERIXE 5B FE, FEibMm/Mrit2F0
B RHIE BN ERE 1h E#T. I/MREE 24h it
HeERME M/ MREZSERRNNEERR, SREMD/IMRIE
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EMEREIRZ —. B2, A CCl 3t PPR HIEM/NMRImIER
RO EMEZRISN, 216 PRH)E /R T8 R &% &3
&5 FBRYETR.

2 /MR ETIAIE X E =

M/MREELHNIEXEA RS ARREENEREEERR
K, @RERXFECEAZBMABETE (human leukocyte
antigen, HLA). ABO MEAEEME. CD36. AZEIM/MREIFMIER (
human platelet alloantigens, HPA) F1B8iih%E; ERERE
BIEEhA. BERAHR. SREEMEMEE (DIC). 49, IRREZE
IMERS,

2.1 BEREKMARER, MIVRAGSZI0M0/IMREE
YRNEEBERERER, MREAEERNNERER, SEAME
BEXNFEZLFE: F—EXRMIMRIBXETER, XEHRER
NEEFIMRLE, SFEFEMALRMMAR L, 8FHLAR
ABO. MN. Lewis. CD36 %, Erh HLA-IZEHREK ABO I
HRBES /MR TRXEZY]), CD 36 ERFIEL Skt
WEREX. BFEPREEMARNMMIR EREX, NEETN
MR E, FRAHPA, HI/MRISBIREREREARN, RWHM
IMRIRSRIERE SN . B, BRETM/AMREIXM ABO M
BIRFRRZ N ECI, A HLA RO HPA B, FEIbXHEBEZIRE
FIM/AMRET, RATREF A M/ NMREIF TR, SEIMMRIER, 3]
RPTREZNELM. BRkEdm. 5lRM/IMRISETRIKXZH
HLA- | 250K, BHEEEXSLLEIR HPA ffk,

2.1.1 HLA m/MR=RE#HRD HLA- | 2R, FEFE
HLA-A. HLA-B 1 HLA-C & HLA- | ERR ., M/NMREELE
ALAM HLA-I 255, =M AT, HLA-I EREEE
EPM/IMRIEXRIR, 2587 HLA-I ERAESH PTR &
EINRERE, YHREREN80%, SFEHEREN 11.7%.

HLA FURMERSE, & HLA REMIM/IMR S5 REM R R
B, AMmeiaivREFRR. Br1, BHEREL—RA
HLABCE, MNRBESHEZE HLA TE, B4 HLATUE,
HESERBAMNMRET, HLA URSmANINMRES, Sl
HEM/IMRIIAFIERER, S PTRIEE. BRE, KEWH
SEIM/IMRAIEZE LT 50% ~ 70 % BIF4 HLA ik,

2.1.2 ABO MBHAREIRFGMS, iF ABO MR
BRIMBSSIRTENBNTERNAFARRE, EESHEEL
T, @A, MIMrREREBEFE ABO IR, BT ABO MERE
RO/, [/MREET A 341 B g, HmEERSHE,
BRI ERRER, IhEESEIDG), EZESIREPTR, RNHAISHE
MBI, &R HESFHOARRMNOERE, Eit, REEkM
INRERFUETE ABO BIESGHFRN, & ABO MEARHES
IMREEREAEN, WM REERRNHES . AREW,
HiE ABO FARIEM/NMR, PTR &AL 50%, i ABO EEY
M/MRERTE PTR REZ=L495 15%.

2.1.3 CD 36 X#m/MxIE¥EEBIV ( glycoprotein IV,
GP IV ) 3 Naka #iR, EI/MR. B4 . P2k N EH
REREIBFRIL, ERERTAISHME CD36 FREZLFR Naka

JH N

NREAME, XL ABEENH CD 36 fHR&EMA. Brl, ©&W CD36
MEREEFMMEE: | B2 M/IMRFNRZMIE EI98RK CD36
R, B9 Rimn/NMrErsk CD36 /R, —RIER T, CD36 &
LMRBEEAEE, B 1 8 CD36 RREkE @I Hmm. Eix
Er4 CD36 fiuA (th#R Naka i ).

EIrZIARZERE, CD36 kS PTR. #id)Le&E it/
WoR/DEE. BA)L7KBR. st I/ iR E o RN A M 4 iR I 2
WEEX . R, REFEEFRFTXAEAR. 20115
HKEHA CD36 5l PTR BB AITE Mit XA, mTiX
FFRESS PTR B& M/MREF TGS, SRATA HLA
TURS M PTR & 81.9%, m 13.6% AY PTR H CD36 k35|
2, B8 1 AEE[ERRUE HLA 1 CD36 Fuk, IHAREKR
WE HPA KRR PTR ., 127 CD36 AEXFHEARBE—
REENS PTRIEXNIIMREXNE, EEEM0seEMT
HPA, RnZzslieEdl. EETER2, CD 36 KBNS HEH
ENMEESR, 3%~11% NI AR CD36 GMNMER, MTE
BIMRAEEFR, X—LAIARE 0.3%. EiRE, EERYIMXEE
grMABEF, CD36 L MEAN 3.1%, SEIMERIRE—H. 22,
FEREABFFFE CD36 HXMRINTIRT PTR. #iE/ L&t
MMM EEERINAER. EEIGRENRIFEVEN.

2.1.4 HPA X#R “m/MRImE” . 1990 & E FRi i
£ (the International society of blood transfusion, ISBT) %7
HPAMEXM 5 NMME K F. 10 MRHBITEE, BHIEX®S
RAEM/IMEEFIFR HPA-1 ~ 5 . BRIll/MRHEZERS (the
platelet nomenclature committee, PNC) E4§ HPA #8389 12
MURIIN 6 MEERSR, 5510 HPA-1~ 5 Kk HPA-15, 3
B 15 MIREEREH R FinE. BRIRIS PTR X85 HPA
FEE HPA-1~ 5., BBEETSHAS HPA FEERIM/IVME,
FETBEr=4 HPA fUiR, SIEEEIRREMERRAL, SEUm/IMRE
o FEIRELN 1 0%~20% B PTR 2B HPA 312, 24F L, 18
Eb HLA fu4R, HPA AR A FRK(E, $E HPA SIS/
Wi ETRIFFAZ N, UEMERER 1.7%. E HPA ES HLA
HEIFE, BH HLA NBELBE 25% BT HPA, BREE
BRMSE . FRSEHIBETE HPA AR EEIMSE . TR
SBHNEES. B9, HPAERSHELEF BRI /MRS E R
% (neonatal alloimmune thrombocytopenic, NATP). &M=
9% ( post transfusion purpura, PTP) RgEHERRMEEX,
23 90% RY NATP e X2 PTP 98 HPA 312, EEFEN
=, HPAMEEBEEE S BYHIE. BRERFAM/IMRELTTH
MEZHZER HPA-1a TR, MNEMASEFRENEAR
ZER, HPA- TafUFEAMERSF 99 %, HPA-1a FLiRiRkE
W, MEIRKEN K. BREHPEXORREZI, HPA- 3 it
RE5ERZIBX HPA B IEERNEERRE . RItX—IN
3F 2458 ZFREINEARE HPA EEERARAI, FEIEARE
F HPA-3f1HPA-15 :&1EERS, HERESHEFERILESR.
SERETEER HPA- 2 5ERE, X AL HPA-
2 RGEMBARE 5 EREEN/IMREMENAFErNS. B2, £
TS HE AR HPA FUREREAIARIDIES: PEARFFR HPA-
3. HPA- 15 MrvEREE RS, REEANM/IMREEFEEER

ARHEELERNRS, X—Ee5AS KT NERIMITLER
EID

2.2 IEREEEEsI R R EED A AR LS/
TN EIERR, TEEEEA. KRR, DIC. &,
feREEF M E RS,

2.2.1 BXEEm/VRBIANEERF, EEALE 1/3
MO/ MRIEREIE AN ER, BRART /MRS EEEE, SEERRIEIN,
PINEEENE. WREE, BASEESI/IMRETRE, 80%
WARMNMRENBEE, SESIBARN 2 (E, BATHRS
BEEER, EREMER, BEHAMIMRIERRNERLE
B A 30%, HSEMMTERIE. IIMEERAEEN PPR
H 20% IBSZE 90%. B—RIARBALTR PTR BUMIIFITEER,

2.2.2 EMFNRS AN PTR PRI HE, AR
WALSF=E N = . IR FEEHVE, MERNEZE
MRS, SERIAEREERN MRS . TR TR
HERY, /MRS RIEIERIE , WHTHAR A eE S SNk,
SRS, EIFHEE . B RN ST M/ MRA
RIAMEFERAE , RN, ARAIMEM/IME PPR X 20%-~
40%, KIS, BITZEMEE.

2.2.3 PREQIEMES PYRIN DIC Frmek. MimsE. Bt
IEEER, SRS N R, (RS AT
RIS, SHREMHLSMHME - HNSET. 2SSk
IR MESIT SR, A MMM, EEAERNEF
/MR, EESEIRAEIETES, PRSI, Hisretm
INREESATFFRE—, (BIAFRSSRER, ¥iTam/ ) WReTseRak
KEMTEERIME , RS —SEEEABM/IMR,
BERE—SINE, B—AEERESIEC . SR EREMEE,
FERBNEENESRS,

2.2 .4 SR BB AE I B ETUR, IRz
SEUEMAMRRL, MR . ST, RIS,
B RS AER LIS TR IR, /RIS
9. ALERIRIASH PTR, SEBE. {BR. FLlmkiE
SRS THNESTM/IMREEN L, BT
FURBORERIE . 2593 R M/ IMREIT TS B L FisS, A
BEE PTR RENBEXASE, BHEM/IMRREREEH
£, EREMIZZIN X HIUM/MRRER .

2.2.5 R E = B 04E M/MRIR T 15 R R i A a0
M, WEIMRNIE 22C +2CRUTRSRGE, BRERUR
LLEMEFIRG, PMIMNMRESEE, HmEmeEsE.
M/MRIEARSMNEERHEMAS CCl MK, FLARIZR BT
IR, BIEEER RARREE AT S B R R R SEA 8T .

226 MAEFBENMD. FH. ERMESHEY
M MAMREEIER . LB, FREWERAESZRE
PTR; HBELISERMONS, MRHMMESEESEI PTR; MH
ERASMARM . ARSI BE b2 M B /) MR 8ER
2 REER, TRt BETEITERF4E HLA 3t HPA FUA,
XL AME I MRV AT B85S, AL PTR; MEREA
(BB EREE E /MR DR ISR E, ISALI/MR
WITEER; S SIS MINAE BN MR EEE RINEEE

PTR REFRSHNRERSETRERSEX .

3 E#lfpiatant

PTRESATT, BREREFEERERESE, FREEELL
SAFEAFAE, MRESAT, BITYIRA, SIgm/MREE
ABE, RBEENLRAE, Balnk IR eE R =R
¥ PTR WIEEIE6E: BMIBTR, v 54%ER, fERER
RIFFANM/MRA LRSS, LA HSHEI R SE MR PTR REE,

3.1 MR Fl R AIS IR

3.1.1 REEFBEHEAY Mm/IVR S &Mz HLA
NETEFETOMEL, RitmEBEETaamunmnvRE
ERRFAE HLA SRR ERA . RETERA, a8
EREMED, T0ERLEHS M/ RIOFESINEEES, RIEM/IMR
SRR, SEMAEEL, DEETERAERTS, KEE
SKRME, REEREMSRITIEENE, BTG/ MRS,
BRI ESEE, R PTR &L

3.1.2 KH vy 5 8RS M /R &l &7 % marsd mn
TRiHT T SRR E BT MAR X YR 5% (TA—
GVHD). TA—GVHD 2HFiMmidfe g A AL BRI E
TS — R D MBS I RE, LB 2Eth
BE. MNERTZHA v §I%EBNI/IMRERIT 20 F,
EREXRTEROAZFEN, REGERSHE, EA—RIEEH
£ (15 ~ 30)Gy A9 60Co 5% 137Cs 835,

3.2 NAREIRERAASH TS RRERER (= 59/
kg) ETEAMVRIVA, R ERESHM PTR B—EF3, 8
WHEEAS, FHEaE, FEEMER.

3.3 X MIMRHITRERBELE PTR EEERZEH%
%, HALlHLA BESHBASE, ERA HPA, BXRA ABO,
EIEPSIE RN PTR HEHEMS 2R ABO BE, M/MR
HLA 1 HPA 32 X R B AR A RS — B RO/ ViRGE, BMES
PEMAMREE, BV B BTN - H B 5 7 B AR 1 ViR 6
. FRER, MFMIMRFAFRERLEN PTR 85, HLA R
BB RERB MR VRN, SF PTR BEE LR
MR HI. A ERERITETF HLA BREBNRMERE, RE,
BHTI/MREXRGHE. BT PTR 8%, Mzt HLA
RAMEATR iR X 2EMENMME. B8, B4 HLA,
HPA S BN/ Rt SR E S et PTR B RBEA N
RGO —FREEE, W EIERIERNS M MER OB
ZFEXAENWR, FEFEY T EMERRM/MREEE,
HIA PTR BT —MREFIES . 46, IEREMHIF. M
BT ETEIRR EE.

4 JEARSERA I/ MRS R FHE

BB A 30 /MRS KAGE MG, 55N E AR
Mm/VREFREIRE AR, BEMMRIMEMRE. MM
NS ). M REOME R, (SRR ENRRIUAR S

—BERERY, FMUARRNI/MREEEESHNTEY, 8
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tESE, FEBEERO A ESHABRIBELE. R
(/R = B 2 A8 RO R RO I/ MR SR /R BT RAE, X FhE
BRI MR BB RS RS @, MWHTFEMeER R
TR T EEBERL . B, WFIREEM/ MR BNEE,
RONI/IMRAOAE B BE IS BT B RIS ERRSAT IR M. e
A M/RE TS = = BEE: RIMEFRERRISRTARIR T3S
/MR, EEHEE AR ME R S AR FH TR AR A AV .

4.1 BB MIE o RA

4.1.1 &M FEMBFEERMmEETFRSm, A
JUBTRE, SMEMAIEEER CD34+ THRMIIENRIAMEIE, 5Tk
SEMMIESEIAMIE. B2, BR LRKENMIL2IKE
R, YIBENEIR, BRI T ERRAMRIEL= = S,
EEBIEOMMAIME, TIEDKE CD34+ KT EMBTEEEX,
SHUFINE B BTEERA .

4.1.2 NERfaTF M AR 2 INETHIHKEER
B8 2006 £, Gaur SIRE T HEEIT A LI TR EEX
HEE; 2011 &, LuSIRE T EMRSH. BANIEHI ALK
FHRIEFTRAENEZRMME . HRF EXURBRSm FEMmEE, A
IRRATFARBER AR S THASFHRIE SR AORE, IXFREFRTS
W RRERZARNE, AR REE A/ RS2 T AT A,
FRRHIREE. (B2, Anmed S2H A LI TAIBF AL Z I
SUTRIERE LSRRI S 2R, EAM/IMEETE,
BERERSRITIER, XHMNRIE DR TR TAIER S

.00

Be TR AERI I/ MRAYELA

4.2 BERERAESMEHREM0NF—E2 HREAKE
PABR{sE E i BB FE (AR  (FFRE A B /MR, (X /MR EER
SMEREBEM . Matsubara SMEIRIEED K MEIFHRIKEE
BABR IR, AIMEFRISEZMES, NOUNBNEZH
ERE BN, EENM/IMRBE— MR, HRENBI N
TEFENEE. BREESE. ESEFENRESREIMNER
KRBT HE SEi‘IJDIEIJ/J\*&EESZ

5 INEg

BRI PTR EREMRE—MEE, SMERERIRRER
HEIYAJRESH PTR, HRENH+0EZR. BRAMmaHEESA
E—ERELEST PTR, MRNMEETESABE. WKHAR
PTR, B2 HLA, HPA B EMFR ISR M/
TSR E HU*D/\FEH%E’J?&#IZ— 2z, EPTRIOARE
ISk aEESE S ERAFTEERNRIAR

SENM

1 EfE, B MMEEREEOR N S ST AR
BHE [J]. Efrmi & MikssE, 2013,36(6): 565-568.

2 HECGRBELS  NRHEEREXERORS
R [J]. IeRimMm51a3s, 2016,1 8(1): 86-89.

;i:gﬁ;ﬁﬂaﬁsﬂﬂ“imi”ﬁmmﬂ
2P R HiE

BZE 70 BERLCSAERA 85 BFEZhr, MBNER ‘Aol Ficksn” TRRAENSE, ERGRR TSI ORE “ ‘&
B i7Eh - REHAFHTF &), XRRREHEAN)IIEEIRRREESENPOERESE 21 FHM. 184 REKFERLNREN
MFFRE TR AR RN —Ke, BRRNHREEM (ERESEAREERPMOR AR NA) REMBNFTHEL.
RRENBEREEDIXE. THBPISXMNEREELAR, RHESXERENE, REREROYRERZDEE. WRTREMG
HiZ, WIKOHRERLEHEEDRRZE, MEHAL L EROERREHEIEEZEEIRS T 16 A, THHBMNFRARER
SERES, BN EAUNE RIS EF T

KRENNBEE. UESIE, DHRAREK.
FERIR. RIDEN=A"EEREFT:

ﬁrirzfa BimEc 3

8 i

——i#k

17 “BOB” (TIEERER 18 “Bug” TaiNEHAUNARER
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20 “BUR” 1TahMESEROADRER

19 “BOE” 1TshBAEEBUNALRER:

(=) BAREHK. EFHE

B5%, BIMIXS AR ALET TR AT R . ASSEERFEHINARER. HRNENFRERM AESEMRETRIE
BRSSP OFELF, N=xxLWEMNSLE=RIT. URE. REFEPRSE. THNER. AZTEE. ‘=% BaSS I mEHT T
eSS, ZETFAR—EOAT . SERGHEHRARKRIEST, BEREETBRATHANARERFRIIAKR, Alt, X/NME
PBioERREND, TEARMEVFESEREINGE. T8, BF. RBFRSHIEBRETTRANNTR. xR, TOAIEEK
MRBRIZRIREIEMER), FINIZEY RIFIVIBRE, RESWARBRESHEA. EXRTHP, FREFOEREN=REM
BITT RGN, XNESARNRESEEEEE .

U

aﬂﬂl{léﬁlnllﬂﬂﬁﬂﬂm , | I%’Eﬁ] [
[ Sp e Sl

21 ‘BB 1TEIABR R SRR EEH T IAES

(Z) HERR. BEEE

AHE) ST 2RO R EEE BN RER N EREEIER AR O ER LFZhr, Ein. SREEDBIEHY ‘=K %
BERBEXERFRETIFEIAMRE, (FHAERIFTSTEL, BAlhEENSRENARTRT BB IIERABT , FANE T ED
PARENIEMER, WSREINFRTEELEMNESEN, DR ZHEEESI ‘FIREOERR" R “ERFESH, @
Mgzl AREEHER, BENIZEERS, HHREFRM, &E, LRSI AR, HER. FTREZMH ‘GBS HE . ‘&
TG, Ficka” « “HENERMAAT EERHTTRESE, NEBR. BY. B, RRESPEEHTTRADNT, BT
ImREERIHS . XYNBRIENARAZRET T RIT, ERAFERETFSUSTFRIES, HEME WG, WeE” , =9
RIEERRTADNM S E2ERMTERESIESEAEER.

= 4
e

22 fERERRIGHIREIR - ( SESZAP TSR BIRRR)

25 SBIESBRESH IR - (R0, FicfEas - — MR XETR )

24 ZEREREHRIR - (EEEaHEME, WIREaHER)
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| e AR
I

29 FEREBABHEE

TwnniWEw

\

30 X NBRIGH TR RIF

! |IIII|||-

i

(=) BBMsEaL. KED

B5E, BN RRRALHT T AR k. KFEERIEBUNARER. HEUNANRERK AEERMNRETRIE ; j .,
BIRSPOFRLE, W=ERLREMPILINERIT, WURE. BEHEPRAE. SR AZE0. ‘=K% KaSS M mETrFE 3 ™ '1-‘*
eSS, ZETFAR—EOAT .. SEREHRRARRIEST, BEREETHBRATHANARERFREIAKR, B, XS
BicaERRENT, TRARNEYREESSHHOGE. 8. Bf. RIFFRTHITFERHT TR TR 1F5R, SO0 %
MBIz EINEER), FINIZEY RIFIVARBRE, RESPWARBRESHEA. FIXRTHT, REFOERIEN=HREN
BT T TGN, XNREFRNRESEEEEE .
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(SZENFANY . TBIEAR S B i)k iE 4B &1
SREVIEER . SUEIREXRA . =EIM, BERHEIE: 85501542)

Refrigeration of urines

EpHPX, IEMEFEER= 06% AHERTHARSENEFRIGIER]

PT (proficiency testing)

Viral Culture Specimens

The microbiology laboratory

CSF, wound cultures, anaerobes

Specimen Acceptability

EQA (external quality assessment)

Corrected Reports

Waived

Blood Culture Contamination

FDA-cleared/approved

patient complaints

Waived tests

patient care

Nonwaived tests

Adverse Patient Event

Annual Turnaround Time (TAT)
Biennial Critical Values

Semiannual Document control

Calibrator Quality manuals

Calibration Procedure document

Controls Standard operation procedurw
QM(quality management) Microbiology

QC(quality control) Serology

QA(quality assurance) Chemistry

Ql (quality improvement) Hematology

pre-analytic

Immunohematology

analytic

Cytology

post-analytic

Gynaecologic

Quality Indicators

Gynaecologic cytology

Patient Identification

Final Report

Specimen Identification

Molecular Amplification

Test Order

Follow-up

Adverse Patient Event

Stat Testing
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