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Role of Efflux Pump Gene adelJK to Multidrug
Resistance in Acinetobacter baumannii
Clinical Isolates

Ji Ae Choi', Choon-Mee Kim?, Sook-Jin Jang®, Seong-Sik Cho*, Chul Ho Jang’, Young-Jin Ko®, Seong-
Ho Kang’, Geon Park®

Division of Antimicrobial Resistance, Center for Infectious Diseases Research, Korea National Institute
of Health, KCDC, Cheongju, *Premedical Science, *Department of Laboratory Medicine, College of
Medicine, “Department of Laboratory Medicine, Chosun University Hospital, Gwangju, *Department of
Otolaryngology, Chonnam National University Medical School, Gwangju, Republic of Korea.

ABSTRACT

Background: The emergence of multidrug-resistant Acinetobacter baumannii as a nosocomial
pathogen is one of the major public health problems. The aim of this study was to evaluate the
role of an efflux pump gene adeJ for the multidrug resistance of A. baumannii clinical isolates.
Methods: Two groups (MDRAB and SAB) of A. baumannii clinical isolates were studied. The
SAB group consisted of strains that did not meet the criteria of MDRAB and were susceptible
to more categories of antibiotics than MDRAB. Antimicrobial susceptibility results obtained by
VITEK Il system were used in data analysis and bacterial group allocation. We performed real-
time reverse transcription PCR to determine relative expression of adeJ. We compared relative
expression of adeJ in comparison groups by considering two viewpoints: i) MDRAB and SAB
groups and ii) susceptible and non-susceptible groups for each antibiotic used in this study.
Results: The mean value of relative expression of adeJ of MDRAB and SAB groups was 1.4
and 0.92, respectively, and showed significant difference (P=0.002). The mean values of
relative expression of adeJ of susceptible and non-susceptible groups to the antibiotics
cefepime, ceftazidime, ciprofloxacin, imipenem, meropenem, tigecycline, piperacillin/
tazobactam, ticarcillin/clavulanic acid, trimethoprim/sulfamethoxazole, piperacillin, and
gentamicin showed statistically significant differences.

Conclusion: The overexpression of adelJK might contribute to the multi-drug resistance in A.
baumannii clinical isolates. Further, the overexpression of adelJK might be one of the factors
contributing to the resistance to numerous antibiotics.
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INTRODUCTION
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kot #F Fol| Al Acinetobacter baumanniiv= 9/
A7 oJth1]. AIAIA 0.2 thekA| W] A. baumannii (multidrug-resistant A. baumannii,
7koh= FAIE Eol Al JIoH23].
MDRABZ 7t 25 | 58 u] MDRAB7} THlA| U2 LrER] 7] wizol| X| 2of ARE-
Ellof| offz-o] Er}. Acinetobacter spp. 5 THFA W/ Hol= d=9] R1=7}t
FOMA, Z7]of] B & 2HA Q1 A7 R = QS wl B 95 4 BT 4= ATh4]. 12
B2 et @A) ui/gdell tish olsfishe Zio] E askar Tof| HigS & &34l tix7} F:-2
sttt
A. baumannii7} B33t ThF Al W71 5 AEHZE A2 dholl 9x]5] 9l
Alof) o5l FYAE Ml M HEo 2 v EsH= 714 01‘1} FEHT AR Y
HiZo] 5] of Al U] A =7k ot B2 oFAul/d o] A HTks]
Acinetobacter spp.2] AU g1} AT tiEAQ] FEHIEE LA A= RND F-EHZA
(efflux systems)= Al 32| E-3H]|(tripartite complexes)= ©]F0]#] Qlt} Al L2 Foj| A 713
%25+ A (transporter)= 2] 52 (channel)2} 21 o] B 2T (periplasmic adaptor
protin, AP @2i510] B2 SIS} 5151 2 A1 B S SHE S S5t E Sige 5
L mo|tis,6). a4 thorst 9 & H T QA S0 9L HlERe 243t njo)| & o] % %ﬂl
2 Zgs)e] g ST} AAlo] ZRISHEA] ZAE T 9lTH7 8. 2 Q1o E A 5
T AdelIK 53415 2| (transporter) -§-4H) adey = F7210) WATS 54 oP_E&H
AdelIK 528 A1) 295 71k
A. baumannii 5+l Q1= Acinetobacter drug efflux (Ade) RND 23 ZA| 5 AdeABC2}
AdeFGH 9 AdelIK= E40] & 1135 0] 3= FEH=o|th 15 AdeABCZ AdeFGH H
+ g5 A UlidollA 3 TS SFAL AdelIK HIEE= UIRIA U doll 7|3t 5]
baumannii2] THEZ]Q RND §-EH I -3 A211 adeABCS} THFA| UAd1te] A2 & ]
A 101t adelJKOll T A= adeABCO| B3] A77F = Gith AdeUK-F=H 2 E 1Tk
U= adel FFAAS] 2P of] oJ5t ofA)| Uldell tish 2T £40] ol R E o R
Aet HA[159152 QAT ohe] R e| U de] e e ST A e
ok YA Uzt A g e B2 EE T
& Ao H42 v Y 2255 o2 shof A, thaee] 8ol dish A<l
susceptible A. baumannii (SAB) 72} MD
EAE Bkl 4, 2 AAE 2 A gt v d 7 Tholl ade 2 R
o] Wil duput 2o 7} A=A o H5 Bl W RO 2 M adel/K F-ZH I F-34F] Ipdo] ¢
‘FEE|FolA YA Uldell o] = A = 7] ofst=A] mhelsh=t] Qloh
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MATERIALS AND METHODS

1. Bacterial strains

AN T A. baumannii Y/ F 100579} F2AF 2575 T F 12575 S

= 53t F2w52 NCBIo|| A48 27 555 0f = AUl /3wt A. baumannii AYE
29t A. baumannii EF7-F(ATCC19606) S AH&-3HITH10). A. baumannii F/FE2]F 1005+ =
Aehetu R et Are] sttt n| A ol o]=)E uljeF Aol A E2]=lof VITEKIT A&
F7] (bioMérieux, Maray IEtoile, France)E- ©]- 851 A. baumannii 2 58 H w552 EAHY =T
2 71H& AHEal FEgo] BH=A] gelsto] el F A baumanniioll 5014 Q1 PCR AL
91 blagyy 51 PCRZ} gyrB Multiplex 1 PCR ZAAFS- CFX96 Real-Time System (Bio-Rad, Hercules, CA,
USA) ] 2 42385107 blagy, . PCR AFE 7|7} 353 bpO] 1L, gyrB Multiplex 1 PCROYIA] 490 bp
9} 294 bp Aol9] ZFAMEO] T UetM #ET5 0] A. baumannii = SR #F52(11,12] A+
oV} #5 2 AHESHITHTable 1).

Table 1. Oligonucleotide primers used in this study

PCR Gene Primer Sequences (5' — 3') AT References
Conventional PCR 2yrB Multiplex 1 Sp4F CAC GCC GTA AGA GTG CAT TA 60°C (11)
Sp4R AAC GGA GCT TGT CAG GGT TA
Sp2F GTT CCT GAT CCGAAATTC TCG
blagyasi ke Oxa51-like F TAA TGC TTT GAT CGG CCT TG 55°C (12)
Oxa51-like R TGG ATT GCA CTT CAT CTT GG
Real-time RT-PCR poB rpoB F CTCACTATG GTC GTG TTT GTC 57°C this study
rpoB R CCA AGA AAC CGA AGT CAT TCG
adeJ adeJ F CAA GTTATT GCATTC TATTCACCAG  57°C this study
adeJ R GAC CTG TAC CTCACC AAC AC

Abbreviation: AT, annealing temperature.

w32 YA T3 A= VITEK T A2 7] (bioMérieux, Maray 1Etoile, France)= =75}
om ofeljel 72 YAl Sl Tt ZAd A Aol whe Ao} 70 -2 BRI
th: =, aztreonam} cefepime, cefotaxime, ceftazidime, tigecycline, ciprofloxacin, gentamicin, imipenem,
piperacillin, piperacillin-tazobactam, ticarcillin-clavulanic acid, trimethoprim-sulfamethoxazole, colistin,
meropenem, 2 minocycling®| 7+ 550 &5k 7o) 7o) ARSE ]It
MDRAB2] 7 ©]+= Magiorakos -5-2] 7|50l 2] As}o] 37FA] o] /2] 84 Z-F(category)©ll th
3l 2k F-5oll £ A 5 171 o132 F/3Aloll sl B4/l #o = AT 13]. A=
%]0] MDRAB - SAB & H| wlSR=T 213{7] thZ°ll MDRAB2} XDRABES -z 5HA] 3L B
T MDRAB 0| g0} 2A15}3{t} SAB 72 MDRAB w2 T} T -2 7| 1 2jof] &5+ A3 A o]
sl 282 oA MDRABO] 7|&2 552 Eohe 5= T/ = AT A. baumannii 9/
—‘:#EJ 1005 MDRAB 7059} SAB 30 w52 7-J 5] 3l
w3k 7k YA = VITEKIT Aol whet Zh4/d ot viZta/d+2 7ottt o/
ol A 2k Aol sl A AARE o A SV oy Ul d o= vkt vzt

ox Y

T E
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(non-susceptible, NS) -0l| &3t #£52] H| 82 YA 2 A B colistin 1.0%, minocycline
7.0%, tigecycline 39.0%, cefotaxime 77.0%, aztreonam 99.0%C] $1Tt. gentamicin} meropenem- H| 7t
/g "]&o| Ett 71.0%°] AT} 12|31 ampicillin/sulbactam™} cefepime, ceftazidime, ciprofloxacin,
imipenem, piperacillin, piperacillin-tazobactam, ticarcillin-clavulanic acid, trimethoprim-sulfamethoxazole
247 72.0%2) Bldd BlEE 23l

7t BelE FxbEe] Y Al 21124 GARRERtolA] o go] Be]Eglom, of
‘dFE0] F2 2elH HA= HE56.0%)2 7S B(open pus) (26.0%)°1 1L, L 2]of] AH
(5.0%) 2} & (4.0%), BI7HHA S(closed pus) (1.0%), B4>(pleural fluid) (1.0%), = 24>28(1.0%), 71
e} A (6.0%) 2 A= U

2. Extraction of RNA and synthesis of cDNA

Luria-Bertani (LB) A 2|0 A] 9lo} FUet By o &2 sh2ut ZIgulst # A2 1%7} =
TE AER LB HAHlR] o] HFsto] 34|17
08~097} H| =& B g 2451t =5
RO, FFAS AA =, 7o) A= ikt hosphate-buffered saline, PBS) 200
uLoll ThA] E-3-510] High Pure RNA Isolation Kit (Roche Diagnostics, Mannheim, Germany)S- A}-8-5F
of Al Alof| e} 4] RNAE F=513U Tt 744 DNAS] |7 += DNase A 2f2H7go] gt
H RNALitE ARE-5to] 2= 10 A RNAS 23 218 0 5 =5 SAsIeIth £/ &<
= RNAE- SuperScript VILO cDNA Syntesis Kit (Invitrogen, Carlsbad, CA, USA)E AF2-510] cDNAES
ST (DNAZHI S 950 1 ng®] RNA 74| S RNA 3-8 SuperScript VILO master mix 4 uL
o ¥ & ZF+E H7toto] 84| T2 20 uL=E BHE T HRSAIZITE o2 A /S cDNA
£-80°C Y& aLo] Bt & Agdof AR5t

3. Real-time Reverse transcription PCR (real-time RT-PCR)

A. baumannii 5] adel/K F-ZH 20| Iagfat 84| W/d7te] FeiAE Lot 7] 9fs)
real-time RT PCRZ 53y 53T} A. baumannii #5501 0] )= adellK 252 HIE Q& 5lo]
Table 19l AAIH ade] AEEE S ARSI TARIH adel Al 5E2 2] A2 Flst7] 9
Sl NCBIOl +5-% =& A. baumannii B/dT552] adeJ 4| (sequence)2} 7 E (align)sto] 100%
AR|eH=A] o 7S FRlsto] Al FEH L] He/dS &It thTable 1). Realtime RT PCRE 9
5l 2/d € cDNA 4 pL (200ng), 10 uM 5E9] UF I HE: A4S Z12F 1 uLA YL, iTaq
Universal SYBR Green Supermix (Bio-Rad)S 10 uL, 254> 4 pL= 285t0] 2320 uL7t H ==
Z4H]SF ., CFX96 Real-Time System (Bio-Rad)S AF&5197 real time RT-PCR-S 4345121 PCR &
712 95°Coll A 308 St MR/ THAIE AR 95°CollA] 527F ¥4, 57°CollA] 3027 A, 72°C
of| A 3027+ A% oh= 3TEAIE 3538] B HHESIQITE F7HH 0 2 AY 2-S Aol 34
(target) S-S 517] Y3l 65°CH-E] 95°C7HA] 05°CH 5% 7HH 0 2 g3l =2 (melting-curve)
Q1S 513ITt. adel H3E FARFS] AU A E CFX96 Real-Time System (Bio-Rad, USA) 7H]
of|A] 2T R & 0]-g5to] AT OF& St adel BE 7S] WS poB A HAIA}
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(housekeeping gene)S AHE5to] TESHA|ZTE BESHAIZ] ades AL HEATFS- A, baumannii
ATCC 196067-5-2] HAF L HA4-FS 12 TS 7|5 22 £ F 2% (calibration)sHo] AT
ZFS APgotelt, o|2fst Akrt s 2412 Bio-Rad CEX manager 3.0 £ X E2]|o](Bio-Rad)E ©]-&

Sto] AlRYstATH14).

4, Statistical analysis

VITEKII 2H5-2417| 2 Z73 3 A 244 Aol whet g 2t @370l tigh H4-Ad
T Tto & ZF7F R0l 7k ade] RAIAH AT Bl sl 523t 2ho] 7} Ql=A] Student
T-test2 H7}5F{TH MDRAB 22} SAB -0l thelA] = 22 HHAl 0 2 w7fslict. spss a1
2 (version 22.0; IBM SPSS Inc., Armonk, NY, USA).C. 2 X510 p<0,05 ¥ wf] 5-2J5t o] 7} 9l=
2o 2 wosilc.

RESULTS

1. Comparison of relative expression of adeJ between MDRAB and SAB
group

AXLNA #+FE529] ade] HIAFE real-time RT-PCRE &4 35}1 A, baumannii E2d-3F
(ATCC19606)E calibrator® 4ot 4l 3t A}, A. baumannii AYES] HHZFS 1.06, SAB T
9] adeJ FAAF HHEHAZFL 092, MDR 9] ade] A} Ha A2 1.40]{ch SAB 7+
MDRAB9] ade] g A A2 FA14 2 & §-2] gt 210](P=0.002) 5 L EFH A THFig. 1).

*

14
1 1.06
. 0.92
06
04
02
0

A. baumannii A. baumannii
ATCC19606 AYE

Relative expression of ade/

SAB MDRAB

Fig. 1. Relative expression of the adeJ efflux pump gene determined by real-time reverse
transcriptase PCR in A. baumannii type strain (ATCC19606), multidrug resistant A.
baumannii AYE strain, 70 strains of multidrug resistant A. baumannii (MDRAB) and 30
strains of non-MDRAB clinical isolates. The normalized expression of adeJ was calibrated
with the expression of A. baumannii ATCC 19606. The error bars represent the standard
error of the mean. *P < 0.05.
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2. Comparison of relative expression of adeJ of clinical isolates between
non- susceptible (NS) group and susceptible (S) group to each antibiotics
AV HFE= 2 Al gt A Aba el weh Zh/d 2t B g2 2 U
327} 2] ade] §IA Wk 1] 3 A minocycline & 9] HRE ] AI]o] s u]
2o 7k eriego] 744 ol vlal S-f51A] Al Lk 53] cefepime, cofazidine,
ciprofloxacin, imipenem, meropenem, piperacillin/tazobactam, ticarcillin/clavulanic acid &-*3A]|ol] th
S Zha/d 7t v ATl adel REHE SRR §AAL AT Zpol 7t FEEISHATHP <
0.001). =3} piperacillin2} trimethoprim/sulfamethoxazole (P = 0.001), tigecycline (P = 0.005), cefotaxime
(P = 0.006), gentamicin (P = 0.019) FYAol| thiei A &= Zh4/d Tatt v] 74w 1t ade] SR A
Foll A4 o= fogt xto] 7} HAE U}, 2 aztreonam®] BIZHg w1 colistin®] 74~d

20l 4% 75 47 117 2ok azmeonam} colstin $AH 02 Gl o)z} gl=A) R
P
-

DISCUSSION

AdelIK7} A. baumannii QoA ThYRE F-i(classes)2] 2FAol] Tigh Uiold i dol] 7]ofstth=
AdelJKE A& L= HpPEAAIR] ag0] EAMo|F AP Sl HeA JAth59]. ol
Jo] thpo] /2|0l e e =A] o fef I A =5 Yol 7] 9fs gh=o] & tighy
Aol 22 A. baumannii s g2 & A5 AIRYSI3IH:. 1 23 MDRAB 0| SAB |
HI3 ade] FEHZ G WalTo] fooHA| #917] wlizol Y/d=e]FoliE adel 53
I AT} A. baumannii] THFAIUVGell 7ottt A2V Qe adelIK F-4F] TR
2 =4 geh=t| o] o] A AnkEt fARE A3QiT [5,9,15]. Transcriptomic microarray %
AIAZF 7IAF PCR 77 (quantitative realtime reverse transcription-PCR, qRT-PCR).C.2 A H-&
tf adelJK 2HePLE Q] 42520] adeABCO| H]3 AT A xto]| tfsl Rosenfeld 52 AdelJK 2] <5
o mx]= F/gel tigh X7} Rl AdelIK AT FAsHA 2A= L ke Ze AAlsh=
2710 2 s AsHITH15].

ade] FZHZ F7 A= ticarcillin, cephalosporins, aztreonam 22 B-lactams FAY A2t
fluoroquinolones, tetracyclines, tigecycline®ll Q1’3 W/dS Yehl=tll 7]ofot= A 22 U] Q)
THS). 2 AAAE R ade) 2T AR HATS Bl s Qe off o] 8ol o
3l ZH/dwtoll vlsl Blha/d ol A adel FEH = 7AARR] EWARo] F-ofshA| &7] wlZol
ade] F-ZHZ {7} o] 2{gh thafet FAAIEL] Udoll 2 x5he A o2 o AR 2 A
A ticarcillin, ceftazidime, cefepime, meropenem, ciprofloxacin, tigecycline, trimethoprim 5| ot 74>
g E T} BT adel REH T AR HAFo] §-2f5kA| =of o] = Aol Tzt Ui/g
of| ade] FEH I FHA7} 7]of3HTHAL 3 Yoon 5-2] Akt UA|5HATHI). §FA Yoon 52| At
ot BEUA|5 A4S HQl YA = imipenem ™} minocycline®] AT 2 510l A] imipenem®]] T3t
7/ wto] Zh4/d wtoll Hlol ades -F-2H = A ATl §-of5kA| =32t Yoon 52 2
Hof| A= 2 2o 7} ATHI). Minocycline 280l et Ul ol ades 720 = {27} 7] o5
Tl St Yoon 59 ZTH9)t 2] 2 Aol A= minocycline©l] TS 74 d w2t v HAd < 7F

=Y
rlo

rek
0)’

1©

n

Annals of Clinical Microbiology 2020 March Vol.23(1) 50



Role of adelJK to Multidrug Resistance in A baumannii

“UBOW A} JO JOLIO PIepue)s oy Juosa1dor s1eq J0110 YL "100°0 > dxx ‘SO0 > dx A[oAndadsar ‘ojozexoyoweyns/wiidoyjowiny pue Qurjo£oasn
‘proe druR[NAR[O/UI[[10IBON) ‘Wejoeqoze) /ul[oeiadid ‘urpqroeradid ‘wousdoow ‘wouadrwr ‘urorueuod ‘uroexopgoldio ‘OWIpIzejjoo ‘Quirxe}ojoo ‘ouidojed 0 sdnoid
SN PUEB § U09M}Oq PUNOJ SeM dJUAIPIP Juedyiugis A[[eonsnels oy ], ‘[erouad ur sonoiquue yoes o) dnoid (S) ojqudoosns jo jeys ueyy 1oySiy sem dnoid (SN)
orqndoosns-uou ur ouag dwnd xnyjo rope Jo uoISsaIdXd dANR[OY "SONOIqIUE OB 0) d0ur)SISal puk uolissardxo suad duind rope usamioq diysuone[oy g “siq

SN S » SN S x SN S - SN S o SN S o
Lo Y Y Lo -
000 & 000 g 000 g 000 o 000 @
- =3 = E =3
050 3 050 & 050 & 050 ® oso &
”__”_ o ) © <] <
00T % 00T 3 _H“H_ 0T B3 H“H_ 00T B HT 00T 8
05T @ B ® [ a
wz & 0sT & 0sT @ osT @ 0sT @
=] ] o o =]
05z = 007 = 00z = 07 o 07 g
Q 2 2 QU
* g . B . & . 8 . 8
9jozexoylawej|ns 2 sz & = 0sz & = 05z < . 0sz <
Jwudoyiawiay m:__unuww._._. p1ae JluenAe|D /ulj|1d4ed1 L weyeqoze] /uljjpesadid ujjjoesadid
SN S SN S SN S SN S SN S
000 000 000 000 000
o
050 o 050 F 050 F 050 3 050 3
o ) ) 2 =
00T < _H“H_ 00T = HT_ 00T = 00T z 00T g
o @ q @ Q @ a @ q @
05T 2 05T 2@ 05T 2@ 05T 2@ 05T =2
<3 3 3 25 T3
007 2 007 2 002 3 00 B 007 o
v & @ 4 &
05T p 05T : 05T : b 05T : 05T -
= * ok e, *% e, * =3 =8
auipAlourn wauadoJaN wauadiwy uplweu’n unsijod
SN S o ® SN S o z SN S o z SN s o z SN s B
3 E Y 5 000 g
050 S 050 & 050 ® 050 & 050
o o© e ] —_— [}
_H“H_ 00T 3§ ”“H_ 0T 3 _H“H_ 0T 3 ”A”_ 00T & 00T B
2 2 2 2
o o o o
05T & 0ST @ 0ST @ 0ST @ 0T @
o0z S 00z S w0z S 00z S ooz S
Q Q w. Q mur
057 R 057 & 0S7 ® 057 & 0S7 ®
* = * % = * = ** - -
upexoyjoidid awipizeyad awIXe1043) awidaya) weuoanzy

51

Annals of Clinical Microbiology 2020 March Vol.23(1)



JiAe Choi,etal.

ol ade] FZHZ A} FaAZol 5ot xFo]7} QISIT}. TSt gentamicin®l] T Z4~/d - E Tt
H|ZH/d 7ol A adel FEH T A EAZo] f-2lob] =8=t| ©]+= aminoglycosides= ade]
FEHE F3ARe] 7] o] of2al 3 Coyne 5-2] A-#eh= T4 Q] ZAQITHS]. Fenando &
9] Aol A adelIK THeHEEA O] A. baumannii ‘_nL—;f—-J AU o A k)= -2 2] Aok fAf

SHA Ot ceftazidime, imipenem 2FA|ON|A] adelIK @ Tfol| x}o] 5 Ho|z] b2 X2 92|t thE
A} TH16]. Rumbo 5-°] PEGE-ROC-10XA-58 = 4 A. baumannii 7501 A] tigecycline U}/3©l]
adeJ2] TP o] TAE] TRl 3 2 2 A Aot FAR O U gentamicin?} minocycline®]]
tisiAls 2 Aot Aol gt AikE UeRHTH17). 2= 437 /dol| tish VITEK I AHs-2A
719 7|02 - 72 Rl oY 52 Y& A 7|Ee wh - e RS Wil
of| Axto]] Zfo]7} JUS 7FsAdol k. Ly 50| sUTH o E st thE 220
FolM & oh2 A7 U7 ] wiZoll[17] w2] E/dol whet A7t ohE 4= Itk 28 Rumbo
59| A7 HolFQlokal A2 .

ATE Tl £ o gl 2 o] A FE td e R o felo] At
ZoFU SAHOIFES IR 3 of2] A3E3 SANSHA adel/K F-2HZE 542t
o] MDRAB #0l|A] 3-2l51A] =3k7] wi2oll, A. baumannii ¥/g22]52] ThA| W/doll adel
FEET A Ao} Hdo] 71015H:P_— g AT 2zdol2tal 2ke 4= ISl H| &

(
=

iz
o o

MDRAB 3 SAB w710l ade] F-&HZ §-721e] dradzgol f-2] 3t 2ol & Hol7]= AT,
MDRAB 50| A ade] FEHZ 1 Xd Ate] Hdo] Yo 5T 9192* SAB T FollAE
ade] FEHE 7S] o] 2 FFEE WHE QUL o] 9} o] FFHE = Wawof| 2fo]7}

o e ThE AToIN S BEE WO 75 ﬂﬂﬂ”ﬂﬂrdiiﬁ‘%qwm
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