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fZ  Proline rich 11(PRR11)ZARRALL LT 69— NI IFBAR XA E . A HFZPRRIIAF
Jifi I R A K AR K 8 o F AU, RAR S AT T PRRIVEGAAR 37 4] Ja AT & 4m it 2 H1299#9 4 K
2R R R ARG Tk, B 4E, R sIRNAFPHIH12994m i PRR 11449 & A, JRICERNA, R LE %
F ootk B R A6 T4k, Re, sF 2 E 7k kg L R #47GOAPathway's & 947,
xtER o F 09 1E L L B #ATE FRT-PCRIGIE, A B S H 45 R £, KA siRNAK 247 4] H12994m
i PRRITEAGA G, 34 5504 2L B 49 mRNAK - 8 L8R R A0, P 1394 B &k EiE, 411438
RETHE, AUEEFINEREAYN, LR ZFEAZOAR L E S & T @0 PAMAPKE %,
£ ZRT-PCRIGIES AT 45 R A F, PRRILA A4 )5 # 52 T 53 % N5 2 it B 2040 It 98 K A K& %
48 5% 69 2 F (2.3 DHRS2. EPB41L3. CCNAl. MAP4K4. RRM1. NFIB)Z 3% % ¢4 kL T4k,
X gE R, PRRINTT Al 18 _E 3R 38 34 A/ AL 69 FGA TAC A 5 8 69 & A & R i A2.
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Analysis of Gene Expression Profile Changes Responding to siRNA-
mediated PRR11 Depletion in Lung Cancer H1299 Cells

Long Yinjiang'?, Ji Ying'?, Weng Huali'?, Zhang Chundong'?, Xie Mengyu'?, Cai Wei'?,
Wang Yitao'?, Zhu Yuanyuan'?, Li Yi'?, Zhang Ying"**, Bu Youquan'**
(‘Department of Biochemistry and Molecular Biology, ChongQing Medical University, Chongqing 400016, China; *Molecular

Medicine and Cancer Research Center, ChongQing Medical University, Chongqing 400016, China)

Abstract Proline rich 11 (PRR11) is a novel cancer-associated gene identified by our group. In the present
study, in order to clarifying the molecular mechanisms of PRR11 in lung cancer development, the gene expression
profile changes responding to the siRNA-mediated PRR11 depletion was analyzed. siRNAs were used to inhibit
the PRR11 expression, total RNAs were then prepared and subjected to microarray analysis. The differentially
expressed genes were enriched for GO and pathway analysis. qRT-PCR was used to verify several important
differentially expressed genes. Microarray analysis revealed that siRNA-mediated PRR11 depletion resulted into
the expression changes of 550 genes including 139 upregulated and 411 downregulated. Bioinformatic analysis

indicated that the 550 differentially expressed genes were mainly enriched in cell cycle and MAPK pathways. qRT-
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PCR analysis verified that siRNA-mediated PRR11 depletion led to the expression changes of several cell cycle-
and cancer-related genes including DHRS2, EPB41L3, CCNA1, MAP4K4, RRM1 and NFIB. Taken together,
the present study suggested that PRR11 might be implicated in lung cancer development via regulating the

aforementioned genes and/or pathways.
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R e ) AR N BUR e ) (B e R 3K %85 R
PEIRPRRLAZ 0 35 119 il AH 5T 56 IR, (AT 48
HAER 7 T A FOR S RS 7 B i i
PRRI1ZIAYTER G 09N it 40 e ZRH 1299 1) 22 5
FIRFERH, HIERPRRI1Z 5 il kA R 15 7
BLiI B2 58 BEAit -

1 #RIERHE
1.1 #8

NI 40 S R H1299 0 S5 % AR A7, RMPI 1640
B FREAIG - ML 08 B GIBICOA A« 14 PRR11
[¥)siIRNA(PRR11siRNA)F [ 7 %f FEsiRNAY 1 Ge-
nePharmaA w] (' )& B, % 44 ik F|Lipofectamine
RNAiMaxy H Invitrogen’y 7. S RNA$HE Bt 71 &
Total RNA Kit 1/l I OMEGA 2 ], J i 5451 £ Pri-
meScript 1st Strand cDNA Synthesis Kitf! 3& £ PCR

PRR11; gene chip; lung cancer; differentially expressed gene

RFSYBR® Premix Ex TaqgTM#4 ) [ TaKaRa /A il o
1.2 A%

12.1 #mfg3zs  HI29940 K HIRMPI 164047 773
(T 10%H6 44 1ML35) FCOAEFRFH(3T °C 5% CO,)HH
BRI R AFIF HLRh G IR 2180% /2
A, FH0.25% F Jik A 11 i v A 3047 4l e A4

1.2.2 siRNA&K#+  MGenBank$ 47 1 ZPRR 11
1751, AR, K FPrimerS.0% 1 % TFPRR11-
SIRNA. 2R R siRNABE T U FIBLASTEL X 45 58,
SRECHE 18 5 [PRR11siRNA. PRR1IsiRNAIE X%
FF31y: 5-ACG CAG GCC UUA AGG AGA ATT-3,
& XUBE ¥ 41 h: 5-UUC UCC UUA AGG CCU GCG
UTT-3, ¥ X} BEsiRNA IE SCBE P 51 4 5-UUC
UCC GAA CGU GUC ACG U-3', J S ik P41 4 5-
TTC TCC GAA CGT GTC ACG T-3',

1.2.3 siRNA#ERE SRR K I H1 29940 i,
PLAI1.0x10°/ L (1) % FE He Rl A6 LB, sIRNAKFL L i I
Lipofectamine RNAiMaxi® 7| jz 3 % 44 v i B ) it
ITHRE. I, sSIRNAH & 430 pmol/fL, X EPRRI11-
SIRNAZH I 0 FEsiRNAZL. #5448 hfE, W tEan
MUEBRNA. Y72 hig, WA R .

124 XRNA®RERRFAREEFR I HTotal RNA
Kit IH#EE 4N i ARNA, Z8NanoDrop Spectrophotome-
ter?ﬂﬂiﬁ‘]&}g%DDzeo/DzsoHﬁ@, ﬁ%)ﬂ%@ﬁﬂﬁ*ﬁf’%
J L VKR RNA T 5 JEAT PRI 43 8. 028 B ARNA
JE WA i 6 b T B AR AT R A W3R4T HE— 2D iR
$EH A F8 H PrimeScript 1st Strand cDNA Synthesis
Kt AT s 55 o

125 AR AR &R K FH 2 RS B R 43 al
K JIPRR11siRNAZHmRNA % ik 3% A1 [ 1 ) 1 41
mRNAZ Lo FE R A I Pl b e S AR ) 4 TR
O3] 5E Y, K H Affymetrix 24 7] (3 [#) Ay Human Genome
U133 Plus 2.0835 13505 (35 1 54675 ME4ED)

126 ZFRZEBHE  AWERSH &%
JEE 22 A m B P v 4 B 2 AT U98O AE S R BE, SR H
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SAM(significance analysis of microarrays)#X {1 i 1%
ZE RN o 7 S W ARUEVOE A S PR Y
siRNAZLA LL, PRR1TSIRNAZL FmRNAZK P I 45 £
B =2 M1=<<0.59) 3 A v ik JE RIRMIR RIS L A
1.2.7 AWz &F oM KM ArrayTrack#K {4+ 1
GOFFA £ (http://edkb.fda.gov/webstart/arraytrack/) X}
7= 5 R IKXFE K 31T Gene Ontology(GO) & 24041, M.
FHAG S B A A B wl S i R A=) 2 1 D e R
A %iMas3.0(http://bioinfo.capitalbio.com/mas3/) X} %
FEARIR LN B T Pathway & £ 507

128 ZEFPCRAM  KHZOGISYBR Premix
Ex TaqTMiHA7 € EPCRETI, SV AR R 420 uLo %
MK IR cDNA P~ W) B 20185 A1 A AR AR, BRI Sl 1 &
INEE . PR 95 CCHIARPELO s; 94°CAR S s,
60 °C3E K 15s, 72 °CHLA145 s, JLA0MIEHE; £ J572 °C
10 mino K2 % 2L M e EEPCRIET AL

1.2.9 @RI AF=Western blot 4 ulictET1.5 mL
B, FIPBSTEUEM K, i 40 R GE =
FFEVK F24#30 min. 2 Ji5 EA14 000 t/min T4 °CiL»
10 min, Y F3E 7, K HBCA Protein Assay Kit(Pierce)
HATH M€ & . Western blotf Il 241 B £ 4 HPRR 11
KPR, SR 10% SDS-PAGE S 25 i H vk 43 9
A VE IS 1920 pgdh s B, BE S 0 T R
I3 A M8 R RPVDF R, F 5 1 IR AE 5%t

%1 EEPCR3|¥FF
Table 1 List of primer sequences used for RT-PCR analysis

BE DK A4 K ElEZIag ]l
Gene name Primer sequences
PRRI1 F581: 5-GAC TTC CAA AGC TGT GCT TCC-3'
R757: 5'-CTG CAT GGG TCC ATC CTT TTT-3'
GAPDH F833: 5-ACC TGA CCT GCC GTC TAG AA-3'
R1060: 5-TCC ACC ACC CTG TTG CTG TA-3'
NFIB F138: 5-GAA GCG AAT GTC AAA GGA-3'
R333: 5-CTG GTC GGG ATT GGA TAA-3'
RRM1 F758: 5-GTT GTA TTC GGG CTA CTG G-3'
R973: 5'-CAC GCT GCT CTT CCT TTC-3'
MAP4K4 F3354: 5'-ATC AAA CCC CAT GCA ATC AT-3'
R3587: 5'-CAC ACC ATC CAA GTG ACC AG-3'
CCNAI F493: 5'-ACC CCA AGA GTG GAG TTG TG-3'
R690: 5'-GGA AGG CAT TTT CTG ATC CA-3'
DHRS?2 F918: 5-GCC CTA CAT GGA GAA CAG GA-3'
R1146: 5'-CAT TCC CAT GAA ACC AAT CC-3’
EPB41L3 F2813: 5-CGC TAAAGC TGT CCT GGA AC-3'

R2984: 5-TAC TCC TCC CGG TGA AAC AC-3’

JEGy Ry i A B P he B AT B I IBEAE RRPLA
PRRI11Z 5 BEHUMA(1:1 000F3 B, Abcam 2 &) )Fi B
H4°CHR & I B, SR 5 70 15 BN I S0 40 Il A 2 1)
i R PR BI(1:5 000F B¢, Cell SignalingZs )
W R F 1.5 he 525 K FH SuperSingal West Dura
k6 & (Thermo Scientific, 3% )R, X2 H
B, Wi, ©%. LIGAPDHAE A NS & A, 1§11
GAPDHR £ $ii(1:2 000, B Bt 2 AW IR 2 w1
h— P, S HEPURPUEE D — P,

2 FR
2.1 siRNATTSHIPRR11FZIEHDH

K 5 BRT-PCR M Western blot73 J1] il 157 I
% JLsiRNAJT 40 e P PRR11 I mRNAF & 11 7K F.
gE L B OR, PRR11siRNAZLPRR 11 mRNAFI & A
RR KV 4 W BAK T B2 0 B siRNAZ (B 1) Bt
HH A 52648 FH P PRR 1 TSIRINA BE S 25 401 40 g i 950
PRRI1IEIE .
2.2 ZRNAREDH

i \PRR1ISIRNAHIHI R J5, BEAT AT 5%
B, 4y 9 $E BUPRR 11siRNAZH F1 B 1 %) e siRNAZH
MR RNA, XTRNAJT & R AT AL, 25 3 5oR:
Daeo/Daso EEAE I £E1.8~2.0.2 1) o 315 38 it JI Bl s i HE,
KR 00 380 375 W (128 S A 18S 4% 5 (1812), IF H.28S/18S

(A) (B)

1.2 4

1.0 1

. \g\
o 08 1 P
¢
S 0.6 - '
= PRRII Ssammme = 40 kDa
)
= 0.4 A
GAPDH (S 36 kDa
0.2 4
0.0 4

N.C.si  PRRI1Isi

HI129940 2 43 3 6% 1o %% % BT L f SR siRNAFIPRR1TsiRNA, # 4t 5
48~72 h, 3 I FEHUE RN AN 28 40 L 24 i, R 1] 52 SEPCRAI West-
ernEIZE S JIPRR11IFmMRNA(A)FIEE (1R F 15K T AE16(B).
H1299 cells were transiently transfected with the negative control siRNA
and PRR11 siRNA, respectively. Total RNA and cell lysates were extracted
48~72 h after transfection and used to detect the expression of PRR11 at
both mRNA (A) and protein levels (B) via Real-time PCR and Western blot.
E1 siRNAN SHIPRRI1RIEHDF]
Fig.1 siRNA-mediated PRR11 depletion
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(R0 B LR 3202, 1 BHRNA B R, o] DAEAT R
S RFE RS T
2.3 PRRINFIEHHI FEREET o
“’ﬁﬁﬂémaL\}#/\”UM)”JPRRH%%Ji TUER I 4
IR R B 2 o) 0 L PO mRINA 22 1K 8%, A 38 % 7 1) 22
SN AR MO S AR IR SE N 45 AR, PRR11
FIBREANE 5, 550 BE R0k 5 0 5 e, 3
W 139N KL IR R G U, 411 BE R 2R 08 R U (B B
PRRI113E[H).,
24 GOEEMN
KGO & EE /M550 22 5 F ik KL PR () A= 2%
FERL RIVEANTE 2% 5 4L T 40 8 M (cell cycle)s 4
MIZET (cell death). 4fl Hfd 32 {7 (cellular localization).
TN s (response to stree) 15 5 1 % (regulation of

Regulation of metabolic process (102)
Response to stress (62)

Regulation of cellular process (160)
Multicellular organismal development (83)

Cell death (42)
Regulation of signaling (40)
Cellular localization (45)

Cell cycle (31)

28S —
18S —|

FHH129948 MU IBEI 4 5, 43 ) ¥ T BT % JEsiRNAZTFTPRR 11siRNA
4lo 48 e AL, 43 I FEHUAARNA, SR FH IR BIRE T Fh UK MIRNATF
RN

H1299 cells were transiently transfected with the control siRNA and
PRR11 siRNA, respectively. Forty-eight hours after transfection, total
RNAs were extracted and subjected to agarose gel electrophoresis.

[E2 TRAE 1R EEAR K AR MIRNA R &
Fig.2 Agarose gel electrophoresis detect the quality of RNA

0.0

F545 N MIZGO term L & IR H o

Gene counts in each GO term were shown in the bracket.

1.0 2.0 3.0 4.0
-log(P-value)

El3 PRRIAXERFIEERRZ ERMENF IR
Fig.3 The biological processes of PRR11 related differentially expressed genes were significantly enriched

2 PRRUBXERRIEZEZFREEZENESER
Table 2 The enriched pathways of differentially expressed genes after PRR11 depletion

T AR H e LR PfH oft
Pathway name Database Gene number P value O value
KEGG 12 1.11E-07 3.1E-07
MAPK signaling pathway BioCarta 4 0.001 1555 0.000 626
GenMAPP 8 5.82E-06 9.95E-06
KEGG 2 0.136 3822 0.017 689
T cell receptor signaling pathway — BioCarta 3 0.001 1652 0.000 626
GenMAPP 4 0.008 660 2 0.002 560 2
KEGG 3 0.049 034 9 0.009 165 4
Insulin signaling pathway BioCarta 3 0.000 217 0.000 185
GenMAPP 4 0.015043 9 0.003 863 9
KEGG 3 0.015 069 2 0.003 863 9
TGEF-beta signaling pathway BioCarta 1 0.095 97 0.014 472 6
GenMAPP 3 0.003 654 1 0.001 427 4
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#3 BALRERPHSEFREER
Table 3 The differentially expressed genes in gene chip

FER 2R UniGene*5 HERIA R ZE A
Gene name UniGene ID Gene title Fold change
DHRS?2 Hs.272499 dehydrogenase/reductase 14.730 6
(SDR family) member 2
EPB41L3 Hs.213394 Erythrocyte membrane protein 6.6212
band 4.1-like 3
CCNAI Hs.417050 cyclin Al 0.448 7
MAP4K4 Hs.719073 mitogen-activated protein 0.383 3
kinase kinase kinase kinase 4
NFIB Hs.644095 nuclear factor I/B 0.3833
RRM1 Hs.445705 ribonucleotide reductase M1 03828
signaling). R Il 77 (regulation of metabolic process)
S . EN.Csi
SRR EI3). S, T R A 2 57 40 1 N
v 3.5 4
RILFEP L5 CDK6. CCNATAE3 1AL 10
2.5 PathwayE&E DT % 25 1
Y TKEGG Biocarta, GenMAPPIX = AMHfinE, £ 7 ]
o . b
F5500 22 e Fe a8 B A it AT Pathway & 42 70 #r, &I € 1.0 4
CATRH BT RIS . RIS 03 1 h L
SANKs PR ) R AR AN T B (R 2), WARMAPK e 0 e e & &
TN . . 2 NN >
& 7 1l M (MAPK signaling pathway). T4 il 52 1A 4 P & QC‘/% @V?» =08

FHE W (T cell receptor signaling pathway). i
5% %5 5 10 M (insulin signaling pathway). TGF-Bf5
7 1l % (TGF-beta signaling pathway). U1, ZEKEGG
A w AR MAPKAE 5l 5% 5 12 2 7 3R
ISFE, Hod ) vy R IR L I PTPRRFIMKNK 2, iG
F ik F K TAOK3. TAOKI. TGFBR1. PPMIA.
MAP4K4. FGF5. SOS1. FOS. ILIR1fIRASAI.
TEKEGGHU 2 v ' 4 B T4H M 52 A8 A 3 1A 5 il
B2 2 Rk FE N, RISOSIAIFOS, W41
KRR FE N . FEKEGGH i i vh w4 1) R B #5405
5O BT A3 28 AR A R I, L R IR B A
RPS6FIMKNKY, k& IAHE K HSOS1. fEKEGGHH
JE s AL I TGE-B5 5 10 i % 1334 22 S Rk L A,
PPP2R1B. BMPRIAFITGFBR 1) LK IAILA
2.6 TEEPCREIFEREGHEZER

FATTHT I S 5 AL KW, PRR11Z 5 40 i
JE RO ) R AR R R o TR, 45 SCHRAS R 23 #T,
FATTN _E 3R G 3% 30 #3550 2 S IR HL [N v Lk
WT 25490 M8 W g e 28 R e ek R AR DG 1
LR AT 2 SEPCRIGIUF(K3). £ AN ZILH 13k
AR B T UESE, Horp, SR P 2 40 e AH L,

HI129941 i 53 Sl I 0 e GE ML HESIRNAFIPRR 11siRNA, 4 J548 h,
FEIURRNA, SR FH S5 I 5 S PCRAS AR N JE PR 1 F 8 7K AR 4K, o
H1299 cells were transiently transfected with the negative control si-
RNA and PRR11siRNA, respectively. Forty-eight hours after transfec-
tion, total RNA were prepared and subjected to qRT-PCR analysis.
El4 FEPCRWIIFSD EFRIEEFMEN
Fig.4 Verification of several differentially expressed genes
by qRT-PCR

PRR115 1A J7T B (1 41 2 ' DHRS2 MIEPB41L3 5% ik
TFi, MCCNAL. MAP4K4, RRMIFINFIBE L |
FE(K4).

3 it

AU HT AR I T PRR11IX 357 (1 B Jeg A1 ¢
SR, WA WL BERIF U HOE . IR Al R W,
ot B At e 40 B PRRL I 2R, H B 40 B S H BE s gk
1175 RS AN M SR, AN I AS BE 959, T ik
T BE 19T . PRR1IAE A 3 10 il e A 9 8 225 A,
JO8 B o P AR AR R

ARBIFHER H v e 3 DR ARG IPRR 1R
3 R B I R N e 400 D R H 129941 A (I mRNA % ik
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T, TR T AR DR A 2 SR 7 I8 PRRLAH O 22 5
RIEIER . W5, RIEE LR T IiiE 21550 L ]
(122X YEPRR 1T IA YT ER IRTH 129940 i kA= 2R,
RAEFE R (G142 T RIEFE B (1394) .
PRRIVH G 2 R IA LN B3 H AR T A2 /R
Yy R, SLrp3 A 22 S 3R S IR A 1 4 i R 0,
Vi BIPRRIT I Ty 6855 41 M J) B DIAR G, 1% 55 /i 45
SR B PRR R 5 S 41 B o) I BE e (1) &5 RARAT o
CCNA(cyclin A1) IR IR BE DA, &2 J 3 i
I HE A (cyclin) G R 53 22—, A4 FE 2L (1) 40 B R 3 R
PR, A A R v s Rk, R AR IR A
FIB AR, R B bRk, 4
I8, it 40 2R H 15780 H596H 7 FA-CCNAL 1) ik
Jo, # ] R fcyclin Bl. Cdc2 fICDK2#1A, 40 il H:
BUSIIBH A, HET 7 S A T, EARWTITH, mk
PRRI1E 1L J5, CCNALK RIE IR N B, $27RPRR11HK
A] BRI CONA LK 15 40 i 55 i 240 i b e
hiE— 20 T FRPRRIAH O (145 538 %, FRATTAT
X T S A B R AT W B AR A, RILEATE
£ TMAPKAS Sl T2 AN S 45 5 m
R R AE Sl % TGF-pfE 5l M. 22 R3G1k
B P (5 5 18 % (mitogen-activated protein kinase
cascade, MAPK)Z: 5 40 U IG5 . 40 L 04k 40 iz
AN AT A R, AW FLEh P, MAPKGH
T AL FEERK /2. INK. p38%% JL 4 Wil %7, il
F%PRR11% i Ji, MAPKIE % #H ¢ J& [ PTPRRF/I
MKNK2% ik 7t 5, M TAOK3. TAOK1. TGFBRI.
PPMIA. MAP4K4. FGF5. SOS1. FOS. ILIRI
FIRASAIZ A T . i, PTPRRA] ) Hilpd4/42
MAPK/5 5 %, MIMAPAK4 N 0] DL INKAE 5
T %, TAOWS B (L FETAOK3. TAOKI1) W] DL 3%
p38 MAPKf5 5 il U, RASA L il f# {tRas-GTP
() 7K fi# AE ] 5K 189 5 Ras/MAPK A 5 i &1, Fil B&
PRRI11% % J&, fF BHPTPRRE iA F+ =5 FIMAP4K4,
TAOK3. TAOKI MRASA1FIA K, $27-MAPKIH
PRI AT BEAL T ANTEERIFPIR A o 48 L HED, PRR117] fE
28 FHMAPKGH 2% K 18 15 4 i B4 5 AN 4 iz 3l . T4H
TR GG S0 % S 5 o N R 0
JBR B B AR T R — e BEOR ST IR I, R Y
0 M PR A R A 2 A R S SORUR Y. TGF-Bf5E 5
WEEZ5 T M. i, TS EY I RN,
WA N ER E 22 (R E 9T 2 /R TGF-BA5 5 1 i 5 g

(1) 3E J 2 D AH G

U T RE DRSS ;& AR — s IR BH A, BATTAN
HHBRIE o S AN A I IR R A R R R AT D 1)
F: N (L H5DHRS2. EPB41L3. CCNA1. MAP4K4.
NFIBFIRRM1)#E47 52 PCREGI « 5 S PCRIF) K IE
SR g R FE S JI4h, PRRIVEE S 7 4
PR KR IE LN, 5 2 EPCRF Western blot4h 4t
FATFo LA g FEUt i, WO R 30 ik 11 22 = &
IR FE B AT = 1 0] {5 B2 . DHRS2(dehydrogenase/
reductase SDR family member 2)f7 T A 28 4 € 14
14q11 B S5 90 € T N JH V40 1988 40 Jifd bk Hep G2
(1) 40 JHAZ 0SB A 52 A0 i 48 T RN Go U 48 i v
FIEACTIE T o A MECER 2 AR M 1 L Mg 4
H, DHRS21] B 7Ec-Myb-Hep27-Mdm2-p53iX 4 £&
AR 2 A0 A% A 530 % v O A U,
F#PRR11/Ji5, H129941 fliDHRS2 ) & ik Ft &, 2 7n
DHRS2PRRIME FH IR N5 5 70 1o 22 2R3
T R 1O U R U 4(MAPAKA) 7 2 M it R
R R IL . W FAMAPAK AR 1K 5 S0 o 5 i 0k
b 41 ) T 5 IS W BH i, 40 R TG I, R A Ak
A RE S8 A, MAPAKAIE 55 iR 1) 15 28
FAHICP, PRRITEAPUER S, H129941 IMAP4K4
F Ok N B, HEDIPRRUIAK W] gl i b MAP4K4
oK 14 SRMAPKIE 6, G i {2 Ok 40 M 1 5 45 ol R
RRM I (ribonucleotide reductase M1)/& % B % 1 1R 18
JEUE(RR) (1 o — AN S0 70 88 A A% B A 7 PR O 5
B S A% 1T R . SCHR AR IE, RRMLIE i 14 715 41
MU TE R B ok 2 5 MR Y i S S RS I AR
F#PRR11[1) %1% T HRRM 1K L T %, $E7~RRRM11]
RE/EPRRITIG S AN MG 58 16 7y — AMER 70 7. 5341,
NFIB(nuclear factor 1 B-type)f1EPB41L3(erythrocyte
membrane protein band 4.1-like 3)t5 5 8 & 4=k i
I FEAH OGP, PRRITRIAYUER 51 EENFIB I T F A
EPB41L3KIAT o HIX Ll A2 (1) 25 S ik L A,
PV LT 2 () e S50 R A A S PRR11D g AR
KEBIF R A5 5 I

g5 L TIA, AU 1k I R O e B AR SR 1
TPRRIUAH G 2 5 R IA JE DR, L mb 6, 68 440 it ) 199 AH
RHE R FIMAPKA 5 18 P5 AH OCHE Rl . DRtk FRAT T
TEJaa TAE A FIX R, IRA R KPRRIL
2 5j il AR R R 5 LA o
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