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Abstract
Sortase A is a transpetidase from Staphylococcus aureus that recognizes five specific amino

acid sequences, LPETG, and binds them to polyglycine on the cell wall surface, immobilizing
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the target protein on the cell wall surface. Sortase A contains one Ca** as a co-factor in its
structure, and Ca** plays an important role in the enzymatic reaction. First, the time course of
the enzymatic reaction, the optimal Ca** concentration, and the optimal reaction temperature
were investigated using wild-type Sortase A. Next, we focused on E105, an amino acid residue
that has been reported to play an important role in Ca** binding. We prepared point mutants
in which E105 was replaced with non-coordinating Ala residues and coordinating amino acid
residues (Asp, Cys, His) with Lewis base moieties on the side chains and examined the
enzymatic reaction in the presence of Ca** and its cognate elements, Mg** and Sr*'.

The result was the clarification of the optimal Ca’* concentration and the optimal reaction
temperature range for the enzymatic reaction. In the case of Ca** in the wild-type and E105
mutants, the reactivity was WT ~ E106D<E105C<E105A<E105H, indicating that the enzymatic
reaction is affected by the Lewis basicity of the ligand and the steric structure of the side
chain. For Sr**, the same trend of reactivity as Ca®** was observed, but the overall reactivity
decreased. However, for Mg, reactivity was significantly decreased in all cases, indicating the

significant effect of ionic radius on the enzymatic reaction.
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DE T EORE, BEEMRITC 2 N BT
ORI TERZRY — Vel b T &
DHIFRF SN TR Y, TEEAICHZER 2 ST
W53, ZoHTh, Staphylococcus aureus
HXo 7T N EE# (transpeptidase)
Td 2 Sortase A ZFIH L 724 v 87 B sk
B 2R 1A TN TR D, kX 7
A EALFERREEAOF A HA LI TN S Y,

Sortase A 1%, # > /X7EHD N KL X
CRIBT TSN EMINT 2 Z LT, BREREA
2119 in vitro Y — )V & LTRSS s T
W5, TRHDFLTiE, BAF L, kA
. EIBAl. SET e —TRERHD, O

FESRBROG TUE, ot LPXTG £ — 7,

Yool (Gly)yn EF—7%2&t k95

WCREFEN T T3 0BL L 72 5, Sortase A I3,

LPXTG £F—7 ORED T X / FRELF % 7875
L. B o Cysl84kEn A L7 v KU Lk
ZXHL T, LPXTG 5 —7® Thr & Gly
oM EYIkT 5 (Fig. 1), LPXTG =F—
TS B &, Sortase A TR E Sz
ST EoOMICF AT AT VRBKRERK TS

(Fig.1). Zofi#Eix. (Gly)n #5451

DREWEIC LY oS, Ficic 2 5 FHIiC
RTIF FEEDBERIND. EORER, LPXT

(Gly)n B25 &L T 2 2D % F D@ a ks
ks (Fig.1). Clubb 5%, T E T
{2 NMR %W T Sortase A OREEEHT 24T -
T35 (PDB : 1IJA) (Fig.2 A)., Sortase A
i 22008WA~Y v 7 RN DO —TF
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Figure 1. Functional group attachment to
target protein through Sortase A-catalyzed
site specific transpeptidation reaction.
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Figure 2. Ribbon drawing of the structure of Sortase A (PDB: 11JA) (A),
and schematic showing of Ca’" ion coordination by Sortase A and amino acid (B).

ZEle, 8ARHHDB- N AHEERL TWD, NMR o #3& fi# 47 T E #0912 Sortase A @
F 7z Sortase A OEEFIGHEICIX, 27 7 7 % — Ca"OfEET A MERETHZ LIFTE RN,
LT Ca" s E L, Ca s Sortase A L L Clubb &%, Ca** ofEA I X v EALE
DIEHEEALD L — TS & )V — T DR 72 il RREBED T X BD NMR 2227 f VICK &
BEYTHZETTRrAT Y v 7 ICHEVER 21 REANAET B EE L, CaTFET L IEFE

koL EZ25TNDSY7(Fig.2B)., T o Sortase A ® NMR 2 <7 F L& gL
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T Ca"" DA ICBEE T2 7 2/ B iR 2 AT
L72>, Z0fER,. B3/ BaN—TITFET D
E105. E108, D112, N11423 Ca’* &~ D
BEREZ N, I5ITB6,/BTIV—TITIFEE
TL5EMoEEL THRINLT WY S,
Nagamune 5 Sortase A OEALMET I /[
WCHEH L CRE2 OB BB A AER L TRESR UG IC
SV TH A &7V, E105A/E108A 75 B AK 3
Ca*" JE /£ 1 1Z transpeptidation /X )i % fili it
THZLEERHLTWEY, 202 &b,
Ca"OfEAICEE L TWnWaE 7/ BEROR
BPENFRI S, BAALERALZ ) TYA 5 Z
Ll XV T EE 2 A 3 % Sortase A & Al
WCTXLAEEENRDD LEZLND,

AHWFZFE T, Sortase A @ transpeptidation
FOGDOREEZ L, & BTG E# Ca*t i

BIXOEBHESEREICOWTHREIL 72, 51T,

Ca"DFEAICHEL TWD 7 3 /i kicx
THEBEMRARZE2 BT, Ca'ENLIC

BET57 /BO—>Tod% EIOSIZHEERL,

Sortase A IZ31F 5 transpeptidation s lZ
DT O EAT - 7z, E105% JERALME
Ala LB L OEAET 2 /BB TH D Asp.
Cyss Hs K HZERSHE T, 2hETho
transpeptidation & # et L7z, & HICH
ERB L OEERMK L TCa™, £t
LSz Ca** o FlfETEHRER Th 5 Mg, SriF{E
Tz 31T % transpeptidation K& b & T
MFL 72,

(RE&75E]

1. EFILRTF K LPETG. G3pep DERL
FORHEE L L To LPTEG 8 XU G3pep 1%
Fmoc BEAEARREIC & 0 B PSSM-84& ki %

HAWTERK L. #iEL L TTGS-RAM (5
BRUERT, =R, HAR) 2RV, BEIciRES
ATV D G ATk L TI0% & o Fmoce 7 2
/% Hvs, HBTU/HOBT #zfE&Al & L T
TF FEMEEKRZIT- T2, SISHORBEEZT >
F—B—THRESHE, FZICHRED 7 TR
w (MY 7 vt nlElg 1, 2-=4 Tt/
FFT7T=Y =N/ )TN T K=86
5,/5/1.5,/2.5%) %M T6RHKIGEEH
T, BIELLTF Rogv L, 3 X OMlsY
ZHAREL 7o, I, BifRES NI 7 T VIR
W, BEIRAEHNTERBESE, ok
FCRBRIOY = F Lo —F L EZMNZTABD
W) % 57z, 55T B aibEY) %050 b
L. BET CHBESE21%, @EiRiks7 v~ b
77 74— (HPLC) (H &S utkAath, #w,
AA) TULTO&ETHEL 72, HPLC 444 :
7 2, COSMOSIL 5Cs-AR-IL (FH 747 A
7Rk, 7HE. AA) 5 B UV, 240 nm ;
i, 2.0 mL/min ; %S, HO (0.1%
TFA)/CH,CN (0.1%TFA) :90/10. HPLC ¥5
##% . Time of Flight Mass Spectrometry

(MALDI-TOF MS) (ZnA—, v v Y,
T AYBERE) XY BT F RORIE%
772572, Table 1 IZEF LT F ROFEF,
X7 F KOG & L O MALDI-TOF
MASS 27 R v 515 6 VT EHE O 57 F
BEThEIRT,

2. Sortase A REERDKBEE S /N7 HB
RRY 4 —DEE
WHFIEE TN E TITIER L 72 % 4 A
Sortase A DiEfn{-%#=2— RKL7% pET-30b(+)
Z#R DNA & LT, SZROEB AT,

Table 1. Amino acid sequenes and MS analysis of synthetic peptide.

Peptide Sequence Calculated Measured
LPETG R-E-L-P-E-T-G-K-R-Y-NH, 124742 1248.447
G3pep G-G-G-R-R-N-R-R-T-S-K-L-M-L-R-T-NH. 1920.28 1920.548
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KOD-Plus Mutagenesis Kit (B £ %5, K BX.
BAR) ZHNWTiTo7c, 794 ~=—1F& LT,
Forward : 5-CGGGGTACCCAAGCTAAA
CCTCAAATTCCG-3 (T.:67.9C). Reverse:
5-GCGAGCTCTTATTTGACTTCTGTA
GCTACAAAGATTTTACG-3 (T, :67.0°C)
ZHWz, A =2 PCR Rt D Kt Geft: %
Table 2 277§, A > 3S—2 PCR &,
PCR E#iz Dpn I (2 ul) CGH#EH. KK,
HA) iz, 37°CT 1 K, BEELHL 21772 -
7o I, Dpn 1F 20 PCR EY) (2 ul)
1z KOD-Plus-Mutagenesis Kit (FEES. KPR,
HA) @ Ligation high(5 pl), T4 Polynucleotide
Kinase (5 ul) #Mmx. 1K, 16°C T Self-
Ligation & %17 > 72, KIS, BRI,
KOt 1 ul 2 KB H ECOS Competent E.
coli DH5 o« (f&th=v Ko v—1, FHil,
AA) W@z, KETESHMA v Fa—k L
7ot 42CTIEHHEA v F ax—F L, BT
KET2HMEAFaX—rF25ZLTiToT,
ZDH%, 90 uL » SOC K& nxz, 37°CT 1
FEfl A v F 2 _X—h L, SOC 5z H+~ A
v (Kan) 24T LBEXREHICEWEZ, &
bIcH—anr=—|Zd L TDNAY—7 =
AF x v 7 &2fT, BpA Sortase A ~D 5
EROEBENZHERL T,

Table 2. Solution composition of
Inverse PCR reaction for Sortase A.

Fw primer (10 uM) 15 ul
Rev primer (10 pM) 15 ul
Plasmid DNA (50 ng/ulL) 1 ul
x10 Buffer for iPCR* 5 ul
2 mM dNTPs* 5 ul
KOD-Plus-* 1 ul
Milli-Q 35 pL
Total 50 ul

* KOD-Plus-Mutagenesis Kit, purchased
from TOYOBO.

3. Sortase ADZ VNI BERBRE L URER
TERR LTz & VN BRI Z—% B Ry
3B K E#E Rosetta™ 2 (DE3) pLysS
Competent Cells (* V7 Bk &t F v by =
Z v b, NAY) KEER# L, Soratse A
D RIEREEIToT, 7T A RIRIKR
(50 ng/mL) ZKE =T eI
1 Lz T, Bk s FERICTEEim %
T, Kan 25T LB 7 L — M ICHE —IREE
BE{ToTz, Bbiicanrn=—4~_T%, Kan
% & e LB B #1500 mL 12 % L T 37 C,
130 rpm T O.D. 230. 5~0. 61512725 £ TE
EOREE LTI, KETHEAL R, 1 M A
VI mEN-B-F A AT NET VR
(IPTG) 50 uL Zmx 7z, £DO#% S 51223C,
[EER5090 rpm DR & 5 Fefh TBEE L .
R T 4. 250 mL mIE 2 W CESRIR A
=04 BE (7000 rpm) 375 Z LT KV EES L Y
FEEBE, 221230 mL oY =7 —v 3 Uil
(20 mM HEPES (pH 7.5), 500 mM NaCl,
0.5 mM TCEP, 0.1% NP-40) Zhnx CE&
S E, K TEERBT S Z & TH
RS E L CHEMY VN ERRHS® 2, &
BIZRMER AT LT, TI74 =T 4 —7
r< h7 77 0 — R (His-tag K 8
cOmplete His-Tag Purification Resin) (=
Vo BAT T AT 4 v 7 AR SHE B
HAR) #f7-72. Ni(I)-NTA # Z A %40 mL
o I 5 {b % (20 mM HEPES (pH 7.5),
500 mM NaCl, 0.5 mM TCEP) |z Tk
L7z, AR 4 % 2 8 Ni(dD)-NTA & 7 &
WWIMATE N BafRiclcE sk, &6
1260 mL oPEE (20 mM HEPES (pH 7.5),
20 mM imidazole, 500 mM NaCl, 0.5 mM
TCEP) 1z T## L =%, 20 mL o £k
(20 mM HEPES (pH 7.5), 500 mM NacCl,
400 mM imidazole, 0.5 mM TCEP) #H
WTRRIL BRZ v BRiE s d e, 556
N7 77y avicxsl, 12% SDS-PAGE %
R, BWZ N7 EORBL 2R LT, D
B, AIX = VEBRELEMEDO Y G
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#1525 7291 Superdex™ 75 10/300 GL (GE
NIVRTT ., VA, TAYBERE) 2RV
T NAilEREREZIT > T2,

4. Sortase A % F L 1= transpeptidation
R DR

HEAH) 72 transpeptidation K is DSk L L
T % 150 mM NaCl, 5 mM CaCl, # & &
50 mM Tris-HCl buffer (pH 7.5) 50 ul
f1iz, Sortase A, LPETG B X " G3pep %
ZRZER20 pM, 100 pM 3 X 100 uM iz 72
L9 ML, 37CT 1B IG S/ iz,
transpeptidation it % HPLC (COSMOSIL
5Cs-AR-II (54 7 4 72 7 R4k, 78R,
HA)) TEHL, HPLCF v — DK E—72
i fE b2 & SOS OHEITE Z R L 7z, BAR
Sortase A I Ca”' ZFNL S H 7z & X DG %
b CACKOGHEITEE 2 IERME L T, BRE L DK
It D E W & F X7z, transpeptidation )i
OREFFNZEL (5. 10, 20, 40, 60, 120, 180
¥ X 00240 min). transpeptidation )il 3
J% Ca”oE@EREE (0, 2.5, 5, 10, 15,
204 L0025 mM) B XOE#BKRRE (17,
27, 37, 418 L UBTC) omFtxsEhZEniT-
72,

(#ER - ZR]

1. Sortase A #FiL\f= transpeptidation K&

XU Iz, B4R Sortase A @ transpepti-
dation J&d % A L 22—, transpeptidation
BTt 2 Ca B X ORGSR E DR R
WZOWTHF 21T - 72, B4R Sortase A @
~7F K transpeptidation KJiD Z A L a2 —

2 BBELTZRER % Fig. 3123”1, FO#E,

SR TR 2 & 30D T HETT L 72 23, ]S
B[ 2360 73 (I CROS I THICE L . FALLIR
TEIT L 2 olc, ZTRNETOREN L,

Sortase A T X % transpeptidation )i iZ 3
HRRTHD Z EBFPoTNHDT, SEE
DIVIARER D ZNE TORERBERICEL TWVD
tEZLNEY(Fig. 1), iz, Zo4%MFics

VB AR OISR IFHI35% T - 12,

%\ T, Fig. 4 | transpeptidation il
BT 5 Ca” DBRELLOFERERT, FOREHE,
Ca’* JEFE R 2.5 mM @ & & 12 K i I35
30% T, Ca*" J2EE5~10 mM o fEkE; TR
DELELRY, 40% Th o1z, D,

N S

50 100 150 200 250
Time (min)

o

Figure 3. Transpeptidation reaction of
LPETG with G3pep by Sortase A by 37°C
(0, 5, 10, 20, 40, 60, 120, 180, 240 min).

50 T T . T T T

20 ]

Yield (%)

10 + ]
]

0 \ . i \ ; .
0 5 10 15 20 25 30
Concentration (mM)
Figure 4. Transpeptidation reaction of
LPETG with G3pep by Sortase A comparison

of concentration change
0, 2.5, 5, 10, 15, 20, 25 mM).
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Ca"BED LR & &L ICISEITRESC I
Lz, fEFRIY. 2.5~25 mM DLW P
@ Ca*" g <, transpeptidation it D iF M
DHEFFS N TWD Z b ole, EBE, ff

S Ca* JEEEIF1I~2 mMMBETHBL I &b,

TS DOFERLT, LERPNICIWT Staphylococcus
aureus H3 D Sortase A 2SHfEfE TR m TRYR
M1 transpeptidation s #1795 Z L R T X
5 EEEMITFTNDE, Eo, CaTEEMN
0 mM D&M TH KIGITb 3 »ici#EiT45 2
ERPphroT,

I transpeptidation KSR 1T 5 15 E %)
Ro#ER%Z Fig. 5 1T, ToOfRE, SE1{T-
7217~57°C D8, #i [ T % transpeptidation
BOSIRRIES 2 Z & 72 <, 30~40CAHE THRIE
RPN RHREE R L, ZONEROMEIL, #40%
Tholk, ZOKEL., Ca"DREOEID
FBr L FRRIC, RN IR EHEEL T Sortase
AP EWKINEZ R T Z ERALRE RS
oo S BHICHBRGENZ &iT, —icizy %
B DM NRAE TR 550 CLLEIZB W T,
Sortase A IZIfERIEMEZHREFL TWDH Z &
HENE STz,

PLEofERIT X v, B4R Sortase A @

Yield (%)

10} 1

0
10 20 30 40 50 60
Tempreture (°C)

Figure 5. Transpeptidation reaction of
LPETG with G3pep by Sortase A by
tempreture change (17, 27, 37, 47, 57°C).

transpeptidation R TE L ARV Ca*t
TREEFS JONE EEHIPA TIREF S LTV 5 T & 3
L& ol, EAEIOERIZEWTIL,

transpeptidation & it @ i & BE 1325 mM,

EEREIISTCTHDZ LB D ., TN
DEBRIZRBNTIL, ZOEMEZ AW TR 217>
7z,

2. E105%E D =% E Sortase A D

transpeptidation ;&4 # & U Ca** Rk A

F U DRMBHFE

Sortase A @ transpeptidation i D%
fbicid, 277274 —Ths Ca' DA MPE
EThb, EilLcL iz, Ca*iE/ICIE
B3/ BaN—TITHFET % E105. E108, D112,
N1148 L O B6,/ BTN—FI2f7ZET 5 E1Tlo 7
2 BBEENEEL TWDEEILNRTNSY,
SENVE, Zodo E1051c5 B L. A JER
etk Ala #E3E R X O Glu 75 LIS o B {7k
s =H+27 3 /%M (Asp, Cys, His)
(Fig. 6) IC@# L 7z i B BAR &2 /ERL L,
transpeptidation i 17V, G ME D E W
ZOWTHERF L, bz, Ca* Ok
THD Mg BIOSH R ZENENHEELTY
DA OGN Y A b THRE 21T- 7z, Fig.
TIZZEDRERZRT,

=9 Ca"fFETFICBIT 58 4R L E105%
BAR L DFIEHEDBENTOWTHERRF L 2.
ZOFEF, BAERR X OVE105D o )OS
IERBETH -7z, Asp iF Glu Iz b~ THIEH
DEIBAFT L UE 1 DHEWA, MIgRIRD
Ca" i A IcB 542 Lewis EFAL TH 5
COOH £iXFRILTH 2, LEedn>T, ZoOfkE
Bt MIEOHEEDOEWIEEICIZE AL
FEEHEZ RN ERELPE 25T, RIC
E105C 054, HAER LD, OORISERME
{7257z, Cys YA, Glu il X THIBH D
FEIBATF L UE LI OHEL, S OICIHRS
O Ca* il Ic 53 2 BhEHE:A SH & &
oo Tno, ZOREERNPS, T L F L8
ROWFEIT Asp OFAELFELIEEEZLD L,
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Glu: E Asp:D Cys: C
o) 0 0
HoN——CH—C——O0H H,N——CH—C——OH Ho,N——CH—C——OH
CH, CH, CH,
b
Ala: A His : H
0
H,N——CH—C——OH Ho;N——CH—C——0H
CH,

Figure 6. Structure of the amino acids used for the point mutation of E105 in Sortase A.

1.2 1
m Ca*

1 ] [} Sr2+
[ ] Mg2+
0.8 A

0.6 1

relative value

0.2 A1

WT E105D E105C E105A E105H

Figure 7. Comparison of transpeptidation reactions of wild-type and E105 substitution mutants
of Sortase A in the presence of Ca**, Sr**, and Mg*'.
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Z OROGTEDE WL, fIgEo COOH # & SH
HEo Lewis EREMEOEWCE DAL TV
RIREMES R S iz, —J7. E105A 04,

Ala OIS D IERALETH D Z & 5,

Sortase A ODRISHENREFEL K FT 25 &M
FRENZH, FEEITITEF AR H R THI30%
FEE LD OSHEIME T L TR B9, EERIETED
HOBEMRF SN TNWD I EBbhrotz, Zh
FCToOHRET, Ca A IciE42 E108% Ala
ICEWL L 7235412 Sortase A DR STENE L
IRTFT 2 Z gtz Tnsd®, ZoZk
225, E1051F Ca* A ICiEBI 5 L TWa b oo,
FESR IR OIEMALIC I H £ v EETIE <,

Ca™" & ZHEF4 51T1Z E105LI4F 0% Y 0 4
DOT I/ BERTHITHS Z LRI
oo e, CESICHEET LTIV BEEE
DIFAMME L RR S vz, & 5ic, E105H T,
&RBENEE RO A 2 4 — LI A IR O
Wh 20 b3, RISMEIERE AT OFI40 % 1 B
&7 0, JEENLPEDOMISH A FFD E105A XV b
FOSHEDME < 72 o 72, Fig. 6 @ His s %z R
Dl AL NVENFET DD, o T
2 ERREOMB X D bR S BN &
Wb, LizBn-7T, EI06H o4&, Ca*t
FEA L. MISE O Lewis HEMECEFHIZNE X
Db L ASAEMRIRIC L - TRIEAES R
TWdEEx b, KR, Ca' L FGLHE
THodH, M@ "E XS FETICRBIT S
transpeptidation X IZ DWW THE 21T - 72,
BAERITH 5 E1051C Sr*t 22 1E S ¥ 084

K120% L FE O BUSE DR T 03 A bz, Catt
DA, B4R L E105D 8 X OVE105C o
TEIGER DTN T T 571 Th o 7283,

Srt oA Tix E105D B8 X OVE105C & % iz
Caficlhr L7z 8 AR (WT/Ca™) ZEEHEIC
T5E, OSHERFI0% HET L, S5IC,

E105A 3 L WE105H Tk, Ca* 23z L 72453
BN THRIGHED60% LA E BT L Tz Z
En, ST, Ca¥ oA XY L ekmic
FOSHEMET L TRY, I LICHEROKIGE
~OFBRIVEETHDL ZEBbhole, K

2 Mg OIF4 Tk, ARSI OTXTOE
BRI B W TRUSHED20% K0 & F L <IKTF
L. ¥z E106H T4 < KIS EAT L 72
Molz, LIRTOBIZEIC 33T, Sortase A @
transpeptidation JHIC B W T, Ca** b
DIz Mn* e Mgt 2 VTS, BRIEERD
LREEHRF SN ZERREEINLTNDEY, L
L, SEOREETIE, AR, SERELD
W EDZE L IKTFTL TR Y, Mg Mgk
EEZIRE L TWD AR RIS LTz, 20
& BEHIC L 5 Sortase A ORI DE
WL, RIRTEEROBLAL S Z — o AR I
LT3 ERETIIX, BZL LA AL FRED
EWCKEHEBRLTWSEEZEZOND, 22
T, Ca*", Sr*B XU Mgt D& A 4 L2 BRI,
FheEnl 14A, 1.32A 51 00.86A TH 3.
Sr* o4, E105A 8 X VE105H T4 8 & #t
DIRP LV BHFICRD HTc, Srr oA 4
HPEIT Catt DA A LB K D B0, 28 Kx
AFVREEDBPREL 2D L, E105A Tk Ca**
DFE L TR, BEYVOAOORNT X
BACRE L RS 2R TE R <D,
F 72 E105H T3l D A 2 7 ) — )L D SEAR
BEENBEEICR Y, WE OIS EX Ca LV
LEILHICWKTFLEERREIND, —F, Mg™
DA A iE Carr L0 B#0.3A & < AR
P& Mg™ & o Z2[i1) 70 R B 62 A3 1)) © 72
<720, ZORERENEADPEK ST L 72
., RUSHEPRELETLIZEEZLND, L
R~ S, Sortase A @ transpeptidation
KOS, BeAr 1o Lewis MO E, <
LILaTZ 7y 7 X —THLERA AL OAF 3
BERKESHEEL, 25 OEWDEEZE LG
RERFEEFZDZEDRHALNE ST,

C-F0)|

A WF 72 Tk Sortase A 12 X % transpepti-
dation I IZ B9 2 FLRERY 2R BIF5E & S20E L Tz,
Ca™ B R L OBUGIRE OMRFHTIE, HEMIA
W Ca® B I OVEEE#PH T transpeptidation
SURDIEEDMEF SN TWD Z LB B L 2o
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7e. Ca™ BB 595 E1055% & 2 A R <
wohER, E1051 Ca & IcB5 L Twa b
OO, BEFRRISOTEMALICITH E Y HE TR
<, CaffiA M+ 5 11X E105 840 7 2
JBRETHYTHD Z EARBR SN, S5
2, Ca*' LIS D& A & v DTN E & 5
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