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Abstract: In this study, genetic engineering techniques were used to construct the recombinant prokaryotic expression vector

p ET 14b-Mincle, which was then transformed into Escherichia coli host strain BL21 (DE3) to induce the expression of the target protein Mincle.
The expression product was purified, verified, and refolded using dialysis. Mincle coding sequence fragments were amplified by reverse
transcript polymerase chain reaction (RT-PCR), and cloned into the carrier pMD18-T and the prokaryotic expression vector pET 14b which
containing His-tag. The constructed vector, verified by restriction endonuclease digestion and DNA sequence comparisons, was then
transformed into E. coli host strain BL21 (DE3) and expression was induced using IPTG. A recombinant fusion protein with a molecular weight
of gpproximately 22 kDa was expressed under optimized induction conditions with 1 mmol/L IPTG at 37 “C for 5 h. The specificity of the
recombinant protein was confirmed using SDS-PAGE, western blots, and ELISA. Mincle was expressed in the host in the form of inclusion
bodies, and was purified using a Ni?* affinity column and refolded by biofilm dialysis. The purified and dialyzed protein was verified by westem
blotting and ELISA, and its activity was examined with inactivated whole cells of Candida albicans (SC5314). The specific binding with C.
albicans showed that the Mincle recombinant fusion protein was biologically active. Thus, this method produced active protein and forms a
basis for future studies.
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Mincle (Macrophage-inducible C-type lectin) 2214
HE, REEh R — M RES, T
—ANHLAMERE T, NS A AN g X,
B R AR C RUAHER 21k, LERIA
Tl 2R E, BAAS TR, JUERE.
T 40O R K2 5 A P AR ThRE ™), TR
T8 WA e R Y8 R ¥ A OB, T Y
i 107 24 R P o 881, Masayuki 25 5 ok AT ek
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Ao IRERRIFAT 45 5 43 B EE AR I 2E 20K 43 L 4
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B Fh. R REL ML, 20, BEE, EEK,
REAE, UTEERAT 7T R I SAEHIHIARE . PR
I PRI o7 b e A S5 77 THI A V22 g 2 Ak
KN Y SLIGHE 7T L ZUE B fal 1 2 42 UV 2B B
. Pigk . BRIAR. 5 FFIOVER i AEmva 7 e
AR RGBS, B TFR RIS, HIEVERNL
FIARIERE . AWM NE Raw246.7 4iifirb w15
Ff¥) Mincle R[5, #J% pET14b-Mincle [ JFil% FiA#;
A, R IPTG 375 A e b8 & [ Mincle fil A &
FHRERIE, JEHFEF=Iidtr 1t Kbt
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PET-14b T I Fi&F 44 Ecoli BL21 (DE3). H
o S FRE ((SC5314)): ASLls S{-1%.
1.1.2 FZXH)

RPMI 1640 55775, GIBCO A @] =5 a2k
(FBS), GIBCO /A ] 7= i ; TRIZOL 7%, Invitrogen
AT JEZHE(LPS), Sigma A )77 5 PCR 414
F Taq . T4 DNAIERRG. SMERHIENDIEE. X
o3& DNA F Bealifb ol &, A0 DNA iz (7]
WA &L, TaKaRa 2 F]F7 s i okl S HEHGR
F &, TIANGEN A @)™ 5 HisTrap HP B NP ‘SEAl
¥, GE Healthcare 2 & f 7= 5 s £ BB B
CLEC-4E(P-15)¥. saf& HifA . HRP AricHIgr Pt £ =1,
Santa Cruz 23 &7 ke

12 F%

1.2.1  mftesEic
/N ERE 2R RAW264.7 ZHf0F & 10% FBS 1
1640 K75 (4 100 pg/mL HH K. 100 pg/mL 5
%), T 37 C. 5% CO, Bz 555, Frdifi ke
HHIk 0%, 41 pg/mL LPS K 24 hfs, Z#
TRIZOL 271G B8 FH U6 B 52 B 4B 5 RNA, #E4T
H KA etk R SR A A6 RS T e Sl
F RT-PCR ¥ 45 K= 4]
1.2.2 Mincle &K R L%
34 GenBank ] Mincle ZZ{AZEHE mRNA F£41
(GenBankTM accession number NM_019948) #¢115]
Y. TV ¥ Mncle 22 M EWESI %N
ATGACTACATATGACATATCGCAGCTCTCAAATT,
T W 5l ¥ N TGAGGATC-CTTAGTCCAGAGG
ACTTATTTC. 5|#) bliEgI N Nde /BN, T
SN BamH 7 BN (HAEE /N A SR TR R H
WEBRAFA B - K% 1 ug/mL LPS IR B
WELHAL RAW 264.7 5 RNA ABHR, 563 T DNA
ST IR, RSS2 42 C 1 5% 60 min,
70 ‘CiEE 5 min 21k [N o V=4 cDNA SLEPEAT
#E4T PCR #1 Mincle Z: [ 724 o [ W 2641 4n R - 98 °C
TAEPE 2 min J5, #%UUF IS E0HAT 30 IKEHF: 98 °C
A4 10s, 59 ‘CiBk 155, 72 CHEAHi 455, #t)o 72 C
ZEAH 5 min. FHGSEERSE, @I B REEL R VKA T
K, 35 F TIANGEN PCR P44tk iRk otk 4744k .
1.2.3 &iX 4 pET14b-Mincle #9497, Jhit
H5%x
43 5I%F Mincle 5[5 PCR [BlU&. ik Ja i3 1=
VIR FIE B pET-14b 347 BamH 7 F1 Sal 7 XY 4b
R, AL 58] Mincle JE R I iA % 44 pET-14b
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XCREA I DNA F B, S G, S8t
FRZASYNF E.coli DHS0, [FJ 4 B 25 FURIBH PEX] R
W, HEARFEE (Amp) I LB FEHUEF I -5
77 12~16 h J5, BRBUREVR#E—PlET). PCR Y4
o KGLR D) AN YIRS N B 5L DNA 3%
FEDY CHABRN G B R R R I A BR A 7] 58
O« B 45 R S GenBank _E Mincle 32443 K]
MRNA BT 7B, AT i A SR
1.2.4 pET14b-Mincle #9i% & &

DL 363 IE 1) pET14b-Mincle ik 4k,
J&2Z245 BL21 (DE3), AT Amp (1) LB Pk ks
FrdE PR TR, PR R AT T A Amp (1)
LB WifkRs g:%k b, 37 °C, 230r/mim $R¥%H7:47%
[F] B 15 E. coli BL21 7 8k AARER T4 E NIH T B 4% 1:50
LB FRRE IR B,  BUE S R TR R T LB K
FrHe, 37 °C, 230 r/mim #3515 77 &2 ODgyo 21N 0.6,
W EL 1 mL B G, /E 8 0 h AR SRR, IRIA B
WA IPTG RN R LKL 1 mM, 4h855 34555 3
hy 5hJEWREL L mL BT KB CoNSCEEAS BT AT e
L 100 pL Lysis Buffer A (20 mM NaH,PO,, 500 mM
NaCl, 5 mM Bk, pH 7.4) FEEFES, EVKIGHiER
PP AR, DL SDS-PAGE Hykon H HI & A ik
AT 47
1.2.5 pET14b-Mincle 7 X &9 # &

A JFki pET14b-Mincle A2 IS FEV) Rl T
OH Amp 1) LB AR IR, (RIS DL 3k Bk
ST, 23 E T 37, 25, 16 ‘CL&HET 230 r/min &%
K57%, 1 ODgoo £124 0.6, MM IPTG 55| 5 Z9K
1mM, k8357, 3595 5 h JEWU 1 mL B
V4 B CWSCERAS B R R M, DA R A B
FEVK SRS PR 4, 4 °C 2.0 12000 r/min X 20
min J& 73 SR B3R AIDLYE,  BA SDS-PAGE HEL Kb}
H 18 A R IATE AT 04T
1.2.6  pET14b-Mincle /& 4% & ik &t 14K,

# 40 5k pET14b-Mincle T F% 5 s 3 4imh T
A Amp [ LB AR ER 7R3, (R DS S04 A8 1
WHE, ZAFERE] (20 3. 4. 5h), ANFEEE (37,
33. 29, 25, 16 'C) LLAAFIKREE IPTG (0.4, 0.6,
0.8. 10, 1.2mM) i FRIA, WEERADTE, L 100
uL Lysis Buffer A Bt i, iP5 IR T AR B, 1 32 2
TEAE TR #E4T SDS-PAGE 2041, i iE e idi ok i
1.2.7 Mincle 854 & & 694 % 5 M

W& A FORL pET14b-Mincle 12 IA T Hhi
FiF 500 mL LB H R EKIE, WEEREATTE 5
mL/g N Lysk Buffer A (20mM NaH,PO,, 500 mM

NaCl, 5 mM KM, pH 7.4) EEANEE, MAEH
Bl (2R 1 mgimL) B UK B B g, B0
W TIE « UTIEM A Lysis Buffer B (100 mM
NaH:PO4, 10 mM Tris-Cl, 8 M JR &, pH8.0)
B, FIREMER, 4 CE4C 10000 r/min>30 min,
ek I RS B PRI ) NP S At 4l
AT His-tag 1) Mincle it &8 H, BAARDIRUTT :
NP** 5 FURE I 2808 K pF e 04 T R b 2% o W
Binding Buffer B (20 mM Na;HPO;, 500 mM NaCl,
20 MM K, 8 M JRE, pH 7.4) “PHlirkE 1. Kkt
— E AR B ERE TSR A, Y6 A Binding Buffer
Bt LARGHTEAMEN, )57 A Elution Buffer
B (20 mM Na,HPOy, 500 mM NaCl, 500 mM Ik,
8 MJRZ, pH7.4) Jelitk:¥, WHEZN 1 mUmin,
AR BRI €0.5 mLAED, 237 HL 10 L WAE ke it
W, VE SDS-PAGE HiiK 43t 3 Bradford Lb il
Ak e TR R

A B i 73 44k J5 Mincle & K EZ) 05
mg/mL, KA 0.2 mg/mL, HX 10 mL NiEHr s
H (B RN 7000 W) FREREARESTR: B2
MR=1:15 WILL, SENTIRIYZHRCA 55 mM Tris pH
8.2. 10 mM NaCl. 10 mM KCI. 400 mMsucrose. 1 mM
GSH. 0.1 mM GSSG. 1 mM EDTA+8~0 M X &. &
THEIR 4 °C. 110r/min &%, & 2h ikl M JREK
B, MREFIRFEEF| 2 MG, &6 hi#ig 0.5 MJRE
B (2M-1.5M-1M-0.5M-0). RJ57E 20 mMTris pH
8.2 M6 h, -20 CIRAFHH.
1.2.8  Western Blot 247 Mincle & & #94%F F1%

43 L 25 pL E. coli BL21/pET 14b %% #i 4K Bt i
# A E coli BL21/pET-14b-Mincle B4 28 . 4ifk,
MR EEA. 28RS EE 25T SDS-PAGE
F1 Western Blot 4347, Western Blot 434/t LAYE i % 100 V
% 70 min, FEE AF 2 %2 PVDF iZ(Millipore), 5%
JB6 B Wk )t PRVRAE 5 i P71 1 h, B TBST B iR 1
TR RRLIG N 1:2000 FoBER=EPT B CLEC-4E

(P-15)¥ifA(Santa Cruz) 4 CHE %, TBST B 5

i, FEX 5 min, 485 0 1:5000 FRH I8 F 19G-HRP
(Santa Cruz) TEIRIEE 1 h, E U TH =g
TR R
1.2.9 ELISA T %% Mincle & &

1AL 0.AmL At G . BT E R &
FELBE T BN 11 96 FLERFRAR b, [FIB & B2
FHPEXTIRZH, 37 CWEE 2 h, FIPRIAZE R TBST ¥t
% 3K, BR 3 min B FLIN 0.1 mL 0.1% BSA & A,
37 CiE & 1 hJ5 ¥k . 285 &L I0 1:200 i &) CLEC-
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4E (P-15)Pitfk 4 CiALII G BEsk, RN 1:2000
FBERIYH0F 19G-HRP(Santa Cruz) =i E 1 h, %
PRJEIN TMB A (R 3 15 min, &FSLIN 50 uL
1) 2 M H,SO, 2 1 M Ji5 - 450 nm ALl ODAE
1.2.10 Mincle &% & 69 %R E

B 0.1 mL A SERE (SC5314) BEANK G4 i
4T 96 FLEFFRMR L, 37 CHEAL 2 he 43 7I1EL 0.1 mL
aifbJFE A BTEE AN 96 FLEGRR B 4 CiF
Wi, [FIRT B B IR . Sk gt il
TBST P4 3 7% 4% 3 min. 44111 0.1 mL 0.1% BSA
HW, 37 CHFHE L h JGvkik. SAERFLIN 1:200 #
K CLEC-4E (P-15)ifk 4 Clbid % ik, AR5
i 1:2000 # B 2P PTE 1gG-HRP (Santa Cruz) 5.5
A 1h, PesEin TMB Y & AR B 15 min, &AL
HAN 50 uL 2 M H,SO, # 1t 287 F- 450 nm 4kl OD 14
1.2.11  HAEgt o7

S 5 AR I Hr i Oas) Fow, Hdl
it /T R SPSS13. 0F I AT A At B AT 53 HT -

2 ZR5iH18

21 Evwmzn il RAW264.7 & RNA i 2 5

F LPS vE At/ BE e i, TRIzol iR FAEFRELE
WA RAW264.7 2 RNA, WE 1, Z554L4Ma
OD,3y0D,5=1.92 it 7x RNA JF & 555 [ 5K .

2000 bp
1000 bp
750 bp

M 1 2 3 4
1 RAW264. 7 ZA B RNA
Fig.1 Total RNA of RAW264.7 cells
7 : ‘M 5 DL2000; 1~4 447 4 4 RNA A5,

2.2 pET14b-Mincle % 3k Ji Hth #92E

I3 ERE B, PR B p 73— 20 PCR 3. il
P1% 2. PCR KR 2 BoR, BHMEREES 1 H
BONG T AN (41500 bp) —8, T B T %
DLAH R 4677 . PCR PE44ifb s 51 pET 14b 344
Bz, Ak DHSo KIS, 205 B s 2 #H 4
T2 BamH /1145 25— %774 (£ 5100 bp) Al
Scap 7HYIS BN P& RNA—FERI KA 721 (ool
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2780 bp. 2320 bp /A7), HIEHIHR/N—5, %wsh
RanEl 3. g5 RRPC IEMIEA T R/ NRSNEEE A,
VLA Mincle (138X 2k & pET 14b-Mincle 44 &2 ) -

2000 bp
1000 bp
750 bp
500 bp
250 bp
100 bp

M 1 2 3 4 5 6 7 8
2 ELAFRRL pET14b-Minc le BERE PCR EEjK
Fig.2 PCRelectrophoresis of the recombinant plasmid

from pET 14b-Minde colonies
7E: M 25 DL2000; 1 AZE S d%; 2-8 APIEG 7 A~
Febd S 2

P

10000 bp
7000 bp
4000 bp

2000 bp
1000 bp

500 bp
250 bp

M 1 2 3
& 3 [RAZERIARR AL pET14b-Minc | e-2 FIBEIILE
Fig.3 Restriction enzyme digestion of the pET14b-Mincle

prokaryotic expression plasmid
JE: M 2 DL10000; 1 k284069 ki, 2 4% BamH
1 58 74, 3 H% Scap 1 £850 74,

2.3 pET14b-Mincle ) 3 3k 54

116.0 kDa
66.2 kDa——

45.0 kDa——
35.0 kDa

bk
- &

25.0 kDa

18.4 kDa——
14.4 kDa——

M | 2 3 4 5 6
4 [EAEER pET14b-Mincle BB RAEREH

Fig4 Total induced protein expression of the Minde
prokaryotic plasmid
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E: M A%EE Marker; 1. 3. 5 58| T8 BELRG F
%5h. 3h. 0h; 2. 4 6534 ELEHF5h 3h. Oh,

4 IR AZFE R P P v 7 Sl 7% 3 hy 5 h g Btk
P, 0 Lysis Buffer A B B4 0K T8 Al e g 4
SDS-PAGE 45 SR Wl 4 frow, S5xtAH L 2t 53 1)
2 R R YZIAE 22 kDa Ab LR FE KR
LANEEE 261, % EE 2T RE ST Mincle
RlE A B TR E— 2, X R Mincle filvd & H 7]
TER WA B Rk
2.4 pET14b-Mincle % ik % = th #

a

116.0 kDa —

66.2 kDa —

45.0 kDa—
35.0 kDa —

25.0 kDa—

. SWEY

18.4kDa—
14.4 kDa —

B

1 M 2 3
B 5 pET14b-Mincle FRIREIFSRILEH
Fig.5 Induced proteinexpression of pET14b-Mincle at various

temperatures
E: B 5a: M A&E Maker; 1. 2441% 37 CEHA
X R AH A EE AR, 3. 4514 37 CEUBLHLM

2554 25 CARUAM LA, 34514 25 CAl At
B 5c: M A%&& Marker; 1 34 16 C= B4k3T82; 2 5% 4 16 'C
SEEM R 3584 16 CTARZAMILIA,

W JFAZ R TABH 7L % pET 14b-Mincle 43 BI7EAN A
JEE (37 °C. 25°C. 16 C) M FFHAMKE N 1mM
) IPTG %% 5 h J5, B0 B ATTEd 17
SDS-PAGE 73-#ft, il £ 7E 22 kDa Ab A WL BH it 25
46, TTHE B2 ZI7E 22 KDa Abf) S4B 1 265 5
TN, 53R BORTEA FNR A N RE K2 4L
EVTET, VLB pET14b-Mincle & FI7EA RN B 2% 14
N FED IR, JRHEAE 37 CRREE
i (B5 AR,

25 Rkt mERTHE. FIFEREK

IPTG &9 IR Z o 9 €

1 2 M 3 4 5 6 7
& 6 A[E]RE] pET14b—-Mincle FX
Fig.6 Expression of pET14b-Minde at various time periods
E L AEBMAE; 24 16 CoH AR LA M A%
& Marker; 3~7 %416 'C. 25°C. 29 C. 33 C. 37 C&

B R

116.0 kDa
66.2 kDa

1M 2 3 4 56 7 8 9
7 IEERE pET14b-Mincle FRik
Fig.7 Expression pET 14b-Mincle at various temperatures
i 1 AREMTRE; M AHEE Marker; 20 4. 6. 8 4
A A%EF5h 4he 3h. 2h2HEM LA 3. 5. 7. 944
AH#%F 5h. 4h. 3h. 2h A& BRI,
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& 8 A[E] IPTG iR EEAY pET14b—Minc|e Rik
Fig.8 Expression pET14b-Mincde for various IPTG concentrations

E:M HEE Marker; 1-5 95 4 IPTG #-5RE 1.2mM .
1.0 mM. 0.8 mM. 0.6 mM. 0.4 mM 28 ZMiLiE; 6 AFH
Rt BB,

W IE RGBS R M TS A
Amp 1] LB AR B 738, AR (2, 3. 4. 5
h), ARFEMEE (37, 33, 29, 25. 16 C) LA A[H
WE IPTG (0.4, 0.6, 0.8. 1.0. 1L.2mM) HSEIE,
SRR EFE SN 5 h, IPTG KREZLL 1.0 mM
N, BRI 37 C, K 6-8.

2.6 AR B H A

BB ER, & N EARAER, 3T
SDS-PAGE 7301, WP 9. 455 Bonpelildhs o
MATE 22 kDa BEAY), H5HHREEE KN —
. XEH Mincle it & E A 2t NP SEARER4TAL,
AT AR S 10 H 4 F

—116.0 kDa

—66.2 kDa

—45.0 kDa
B —35.0 kDa
& —25.0kDa
- —18.4kDa
. —l44kDa

1 2 3 4 5 M
& 9 Mincle EHALLERE
Fig.9 Purification of recombinant Mincle protein
E: M &G Marker; 1 AT BRI, 2 AH2H EEE;
3 AR e LiFk; 4 REMNEG; SAHUMKEES.

2.7 Western Blot 447 Mincle & & ¢ 455 4

3R 25 uL FE AR EE . BAF KBS EA.
adifh G E O, 28N NE S E QAT
SDS-PAGE £/l Western blotting #:ill. 34l ., &

82

ORI AR 352975 22 kDa Ab BIBH 1
7, T pET 14b ZF #UA R — B HRAE IPTG 535, £
£ 22 kDa b JeAF A et S8 2% , ZREHZRIE falifh
2 2 His-tag 1) Mincle 2 1, 45 % W& 10,

116.0 kDa—

66.2 kDa —-K

45.0 kDa
35.0kDa

25.0 kDa

18.4 kDa
14.4 kDa

M 1 2 3 4 5 6 7 8

10 pET14b-Minc le BE#KkFIE=4IH SDS-PAGE £l Western
blot 9#4f
Fig.10SDS-PAGE and western blot analyses of the expression
product of pET14b-Mindle in bacteria
E: 1. 20 3. 458 A pET14b =8 A&, THFEE
Ea; Adus®ka; BATLME Gy SDSPAGE 447; 5. 6.
7. 8454 pETldb R B Z G, TARKEEEEG; LR
B ; AT ARG 69 Western blot 547 .

2.8 ELISA = % 5| Mincle & &

I ELISA JiZ skl 4tk 5 H . &aEbT
SR E AR R R, R SR Al 5 BIAE
450 nm 4b ) OD 18 LI M fR4H B2 FF+ (P<0.05),
5T JE B 4L 450 nm &b 1 OD B EE BT X RE ZH A 5
Z EFF (P<0.0D), WLEE 11. &5 & A 417E 450 nm
Ab iy OD {23 M T4t J5 5 A OD ., HHit
e AT e 2 iE A B 1 Mincle SR AWK E T —2 %
(54, XHERTRPUE SHURN S

1.00

ek

080
0.60

0.40 -

020} -
000 J 1 1

9 P et HE 2 aifpiEEA HHEAA

11 pET14b-Mincle Bk TRIAZ4IRY EL 1 SA 1

Fig.11 ELIS Aanalysis of the bacterial expression product of
pET14b-Mincle
iR *RoTh P ARLAAE b P<0.05; * R 5 B AR

P<0.01.

2.9 Mincle & & 4 #p7E Moyl 2
FH SRR (SC5314) BEANK IEYH fofe Il i 4k

450 nm#bODIE
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JE &M FEMincleds )3T, 45 R R IENTE &
40 7£450 nm 4k 1) ODAE bt BH 4 X 20 2 2% b 7t
(P<0.01), Tm4fift)5 & H7E450 nmik i ODIE ELRH 14
MHRAB AR EEER, SRLELR, FREH T,

ALK I MincleZs & RtiE TR, KE T —E M
IR, MWMEA—ERAEDENE, s eaa

TR TR L
0.50
040
o
5 o030t
&2
E
E o020t
g
Nl B
0.00 : ; !
B e e B 4L Ak EEg HiEAA

12 ABRSIRE A RSERIHAENIE Mincle EREM
Fig.12 Activity of the Minde protein using heat-inactivated
whole C. albicans cells

E: YR L MR P<0.05; *r R TS AR
P<0.01.

3 g

3.1 ASERRM D T A FRAR SN MISNER B 1E
JFIZ RIS RS IRAFINEER A eIk, Hid s R
FB ) RAS N 55 A LE2H 1 A SR s A i
F i AR, B A e A Y, A A R R
Ji, Horh 5096 LA A SERE P, IR — A
RESEAILRARY, (ERAR A AEHRR . T LB
ARG TR A TS T RE ) Mincle il &8 HRI Y
BRI F, SEORE I PR ARIR (L i, (HACRA R .
A R BN BTk, RSO R ERE
TIENTEE N, I T AR N A TR S A fhl) A 1k
FR RERESE, AR SAL TR R RO F T et 3 R
TR e, BEATRR e WA g, T
RAE PR HAR M A o 3 TR I B R Gk ik
Mincle & A BONZ G ARG KT EHAEAKEYE
Y Sh ST AR T LA gkt st —5 Rt ).

3.2 ATIHEREE. @iEtER Mincle EALEA,

A L EYE SR Mincle & F7E E.coli. JFAZ P (IR ILHEAT
RN FE . IR AR AR VR — AN R Rox iR L,
25 BN R AA SRR PEE M Bk Tk, R
VEd RErh A E AR 2R, A IR RERS IE
BT R Rt oy T R B, e B R
=LY SURVSIA W R i SR WAL 5 S

A REASE 5 U

3.3 HAVKII T Mincle B9RER A B HE T
PET14b-Mincle A MR FRIAE A, Fdid KRG+t
BL21(DE3) H i3 ik Fsk AZ ik alifh, FRfg4l
R R EA Mincle 25, 4934 Western Blotting
FELISA %58 1 Mincle & FIRReRE, BRI E
T HAMINEE, ARSI EDR, IXEEE Ry
HE— PR T B R T RSB, A SR A B 2
5 A NLER RN, TR AT S 2k F
IE N [E N AT I SRIG TRE M S 2T 4T T 5
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