CHAPTER III

RESULTS

3.1 Expression of 6XHis Tag anti-LPS factor in the baculovirus

expression system

3.1.1 Preparative pro

Two versions of th 1s Tag full-length and 6XHis

Tag NH,-terminal truncated-déiivati 7 he-protein were constructed in the

i ‘ #/ ombinant proteins

baculovirus expression” sySiein dously  (Anurakolan Thesis, 2001).

Recombinant proteins” havc/beeén produced in the baculovirus expression

for sign of infection by light mictoscope. Ehe infected S cells were enlarged

iere visible. The infected cells and
the supernatant Wtﬁe harvested 6 fection (hpi) and the
sample was analyzed by SDS-P: cd-cells were resuspended

and subjected to 158 ] SDS-PAGE. Analysis of pr&in from 6XHis Tag full-
length anti-L E is Tag, -terminal truncated
anti-LPS facéi mmﬁﬁﬁﬁam blue stained SDS-
PAGE evealed over gﬁ‘ ximately 15

\é m ﬂlﬁﬁ?ﬁﬁsﬁﬁfeaed cells)

(Figure 3 1)
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Figure 3.1 Expreylon of anti-LPS factor in Sf9 insect cells analyzed by SDS-

PAGE. A 72ﬁﬁ?’t/ﬂfwﬂ %TWﬁdTﬂ“ﬁCk infected cell lysate

of 5 pl was subjected to 15 % SDS-PAGE.

QT V) G AR, i

Lane 1 : mock infected cells

Lane 2 : infected cells with virus harboring the full length
anti-LPS gene

Lane 3 : infected cells with virus harboring the NH,-

terminal truncated anti-LPS factor

<—  ARROW indicates the over expressed proteins
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3.1.2 Detection recombinant protein by western blot

To confirm of the result from SDS-PAGE, western blot analysis, using
Anti-His antibody and second antibody linked with enzyme horse-radish
peroxidase (HRP) was performed. The His-tag protein bands were detected with
colorimetric method using diaminobenzidine (DAB) as substrate. There was no
protein band observed from uninfected cells and cells infected with both virus
strains, but there was protein b bserved for positive control in lane 4
(Figure 3.2). This indicated %‘U& xpression or very low level of
expression of anti-LPS Mﬂ b,,st ﬁexpected band that seen in

ains of virus, 6XHis Tag

full length and the 6XHis"Tat ehi nal truncated anti-LPS factor, were

The existence off S DNA was determined by
southern blot analysis Aifi Awith various dilution, was blotted on
nylon membrane. The partﬁ:]esév d to release viral DNA onto the
membrane and [14 4 ?ne fragment was used as
probe. Anti-LPS ptibe hybridized to vital DNAGEL0, 102 102, 10 and the

maximum dilution v& 107 to 10% ions from virus stock (Figure 3.3).
The result indicated thateANAL antl-LBSlme existed in viral DNA but there

was no expre@lm.l;a m“ﬁimnj ﬂ vaaricted with this virus

stock. The next step is to try to fise a different eukﬁotlc expression system.

The vk HirkEpandrh diplbsinh Kbl

expressmn of protein in yeast was low cost and the expressed proteins are

advantage of

secreted into the culture medium.




50

MW
(kDa)
113.7 —
809 —
63.8 —

495 —

374 —

Figure 3.2 Western blo ; ) ’ actor expressed in Sf9 insect
. : cell lysate was subjected to 15
\ ane and incubated with anti-
antibody linked with horse-radish

6xhis antibody and then .:—*— o
was  act ycolorimetric method using

peroxidase(HRP).  De

u—f
diaminobenzidine (1 X

] ]
Lane m : Presta standard molecular weight marker

o F%%H%%H'ﬂﬁw 8In73

TRASAS STy

Lane 3 : infected cells with virus harboring the 6XHis Tag NH,-terminal
truncated anti-LPS factor

Lane 4 : positive control [6XHis-tag major royal jelly protein (Chanprapa
Injongjirak)]




51

Figure 3.3 Dot blot analysis of anfi factor gene in the HANAL virus
genome. HANAL virus wa: blottec
anti-LPS factor ge i::;f.f—“‘—'""“""" i 1¢d [y-**P]dCTP-labeled

membrane and hybridized with

| )
AULINENINYINT
RN IUNRINYIAY
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3.2 Expression of 6X His Tag NH,-terminal truncated anti-LPS factor in

the yeast (Pichia) expression system
3.2.1 Construct of transfer vector

3.2.1.1 Preparatioh of 6X His-Tag NH,-terminal truncated
anti-LPS factor gene

6X His-Tag NH,-terminal truncated anti-LPS factor (HANAL) gene was
prepared by polymerase chain reactio /g;; using p6XHAL in previous study

L INH, terminal. Oligonucleotide

primers incorporating o=R] (5 &‘1’;‘“![‘ ATGTCCCTATAGATC-3")
and 3' Xba I (5'CGTCEAGAAAAL m is TATGAGC -3") cleavage sites was

d on 1.5% agarose gel to
| igure 3.4).The HANAL
fragment contains an Q {300 ' © oding 133 amino acids (Figure 3.5)
The predicted molecularweightof the f ' \ 5 kDa. The 442 bp HANAL

fragment gene was used etdnstruction of the transfer vector.

ﬂUEJ’JTIEJ‘V]ﬁWEJ']ﬂ‘ﬁ
QWWMﬂiEUﬂJW]’JWEI’IﬂEI
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-~— 441 bp

Figure 3.4 Agarose geT *electroﬁﬁoresxs of !X His-Tag NH2-tenninal
truncated anti- LPS‘ actor-(HANAL ) gene-ampii PCR using pANAL7 as
a template and -611gonucleot1de primers 1nco,rporat1ng 5' Eco RI (5§
GCGAATTCATGTCCCCTATAGATC -3') and 3' Xba I (5'- CGTCTAGAA
AAAGGCCTATGAGC 3) cleavage sites. The |PCR Jproduct and plasmid
pPICZoA wasrun on a 1.5 % agarose gel at 100 volts for 1 hour.

Ihe (right) \DNA dnbrker ADN A/Hind 1)
Lane m (left) : Standard DNA ladder (100 bp marker)
Lane 1 : amplified HANAL gene products

Lane 2 : plasmid pPICZaa
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1 GCGAATTCATGTCCCCTATAGATC ATG GGA CAT CAT CAT CAT CAT CAC GGA AGG AGA 57
M G H H H H H H G R R

58 AGG GCC AGT GTT GCG GCG GGA ATT TTG GTC CCT CGT GGA AGC CCA GGA CTC 108
R A S \Y A A G I L \Y B R G S. P G L

109 GAT GGC ATA TGC TCG ATC GAG CGG ATG TGG GAG GCT GTG GCA GCG GCC GTC 159
D G I c S I E R M W E AV A A A \Y

160 GCC AGC AAG ATC GTA GGG TTG TGG AGG AAC GAG AAA ACT GAA CTT CTC GGC 210
A S K I \ G L W R N E K T E L L G

211 CAC GAG TGC AAG TTC ACC GT TTG ARG AGA TTC CAG GTG TAC 261
H E c K F T ' ;

262 TAC AAG GGG AGG ATG
M

ATC AGA GGA GAA GCC 312

313 AGC ACA \ GCC AAA GAC TTC GTT 363

S T R S

364 CGG ARA GCT TTC , \ GAG GCC AAC CAG TGG 414
A F e ¥

415 CTC AGC

Figure 3.5 Nucleotide seqt ed amino acid sequence of 6X His-
Tag NH,-terminal gene amplified by PCR,
using pANAL7 as-a’ late ¢ 7 ‘?' ers incorporating 5' Eco

GAATIC -3" atm 3' Xba I (5'CGTCTAGAA
AAAGGCC ﬁ " cleayage i e specific 441 bp PCR product
contains an ﬁmﬁﬁ mﬂiﬁ.ﬁucleoﬁde (upper) and
deduc ino _aci e (lowe é»shown. The@double underlined
corres@xﬁ tj ﬁiﬂ ﬁﬁmh‘ﬂilM1ﬂﬂ@e&es correspond

to 3' Xba I site.

RI (S'GCGAATTCE' GTCCU
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3.2.1.2 Preparation of 6X His-Tag NH,-terminal truncated
anti-LPS factor (ANAL) transfer vector

The amplified 6X His-Tag NH,-terminal truncated anti-LPS factor
(HANAL) fragment was digested with restriction enzymes Eco RI and Xba I
then purified with QIAquick gel extraction kit (QIAGEN) and further ligated
into pPICZoA/Eco RI /Xba 1 vector. The ligation mixture was transformed into
E. coli IM 109 cells by elec "f The recombinant clones were first
selected with low salt-L %\g 50 mg/ml zeocin and further
detected by extract@md 'ﬁomﬂelu!ed clones and digested with

restriction enzymes Eco Ri"2

pHANAL was dlgéped wuh; I to linearlize and then

transformed into sj:'chza pastoris iﬁy electroporation. The

electroporated cells*were spread on YPD agar plge and single colonies were

picked to ﬁ ated into the yeast
chromosomeﬁﬂﬂlm smsﬁ]ﬁ moj e as template and
oligonuc m Tﬁcjgr AAGC-3") and
3 A&Iﬁjﬁﬁa m w lting products
PCR from clone 1 to 28 were analysed by 1.2% agarose gel electrophoresis and
the specific DNA fragment of 1069 bp was obtained (Figure3.7). This indicated

that the clones capable for amplified specific DNA fragment of 1069 bp contain
HANAL gene, which were found clone 2-5, 7-20 and 28.
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ml 23456

Figure 3.6 A = phoresis of recdmbinant HANAL transfer
dXBa I. The DNA was run on

vector digested with

| lon ¢
1.5 % agarose gel ati)o volts for 1 hour.

‘o Q/
e ) B DI 0195 e
Lane 1 v : Amplified HANAL gene,products g

QA AL ATRALKIL QL B & 220w anc

Xbal
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ml2 3 45 6 78 91011121314 1516 17

~— 1069 bp

b

Figure 3.7 Scree:n%i}g of yeast clones for insertio@f gene by colonies PCR,
using genomic DN;é{ from yeast clones as a teﬁlplate and oligonucleotide
primers 5' AOX1 and 3“A0X1, The PER product was run on a 1.2 % agarose
gel at 100 volts for'1thout.

L-ane m n Standard, DNA Jadder (100 bpsmarker)

Lane 1-17 : Amplified HANAL gene with a-factor signal sequence

products from yeast clones
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3.2.2 Expression of recombinant HANAL yeasts

Recombinant proteins have been produced in the Pichia expression
system. Pichia pastoris is a methylotrophic yeast, which metabolized methanol
as its sole carbon source. The first step in metabolizing methanol is oxidation of
methanol by enzyme alcohol oxidase. The promoter regulating the production
of alcohol oxidase is the one used to drive recombinant protein expression in
Pichia, so methanol was used to induce the expression of recombinant protein.
MGY media then cells were harvested
‘ Y media. Every 24 hours, added

100 % methanol to a final ] % to maintain induction and

Recombinant yeasts were inoculated i

and concentrated to induce exg

transfer 1 ml of expression.¢  analyze.expression levels in supernatant.
ricine SDS-PAGE and gel

stained by silver stainifg ol *f. 7 _The, gel revealed an obvious
protein band of approxifiag “kba-bu was also found in the clone with
vector only (control) (Fig hser \%\\: of approximately 18 kDa

in clone 12 at 5 day afid 6/dz P .,' not observed in the control. From the

result we can not iden sed fecombinant HANAL. All the clones

. AL : . 5
were tested for antibacterial attivity to' e expression of recombinant

s AT
protein. EELNE

] g
AUEINENINYINT
PRI TUAMINYAE
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Figure 3.8 Expre “of recor Al in Pichia supernatant

analyzed by Trici i¢hia supernatant every 24

hours was subjected t9 12 % Tricine AGE and stained by silver staining
method.

Lane m ﬂ W ?.Jrgaﬂlﬂ nm;lﬂﬁmker
Iﬁ“"ﬁﬁ ATTITIT TS T Ao

Lafie 2-8 : A collected of clone 11 supernatant from day 0 to 6

Lane 10-16  : A collected of clone 12 supernatant from day 0 to 6
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3.2.3 Analysis of recombinant HANAL by antibacterial activity

The crude proteins from expression culture supernatant at day 6 of
clones 2-5, 7-20, 27 and 28 were tested for antibacterial activity at various
concentration against Escherichia coli strain XL-I blue by measuring bacterial
growth at OD 600. The bacterial growth was compared with supernatant of
clone with vector only at day 6 as control and lysozyme as positive control. The

medium to OD 600 of 0.00. The crude

| % !:1 to 100 pl of initial cells and

wll pM sodium phosphate buffer
th shaking for 18 hours then

measured optical de ‘ - w 4 clones including clone
number 11, 12, 14 h :N wth of E. coli strain XL-I
blue and these clo pe . . bi u .b than 30% (Table 3.1).

bacterial cells were diluted in poo

protein samples were adde

make final volume to 1

pH 7.4. The reaction

Lysozyme can comp ted 4 clones were prepared

for further purification i ;_ chm natography.

=

9
ﬂ‘iJEJ’J‘VIEJ‘ﬂﬁWEJ’]ﬂ‘ﬁ

QWWMﬂiEUiJW]’JWmﬂEI
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Table 3.1 Percent inhibition of expression culture supernatant at day 6 clone

2-5, 7-20 and 28 against Escherichia coli strain XL-I blue

Clote Volume(pl)

. 0 % 4 6 8 | 10
2 - - 8.0 12.2 15.6 11.6
3 - - 2.7 94 19.1 154
4 - - 13.0 16.9 11.3 15.8
5 - 2 | 8 27.7 19.1 10.8
7 - - 14.6 12.1 6.6
8 - : 16.4 8.7 4.6
9 - 9.1 15.4
10 - 7 1.3 -
11 - 40.3
12 33.3
13 - e 0.9
14 : 4 (17 39.8
15 : 5 2 i 8.7
16 = e 6.9
17 : | Qe 4.3
18 - &=t 41.6
19 - LA 15.6 112
20 (A - | e 30.7 17.4
28 | 276 _ 5.6 2

7 D |
¢ a Cencentration (uM)
C 8 16
lysozyme 33,7 100.0 400.0 100.0
™
ammﬂmwn MBS

Percent inhibition = (OB & control-OD 600 sample)

X100
OD 600 control :

- indicated the value was less than zero
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3.3 Purification of anti-LPS factor from recombinant yeasts

3.3.1 Purification of anti-LPS factor from recombinant yeasts by

affinity column chromatography
The supernatant of expression culture at day 6 of clone 11, 12, 14 and 18
was dialyzed against working buffer and filtrated through 0.45 pm column filter.
The samples were applied to Hitrap chelating column as described in section 2.7.3.
The chromatogram of clone 11,1 18 are shown in Figure 3.9, 3.10 3.11
and 3.12, respectively. The \%% ere eluted from Hitrap chelating
column with working Me hpun&; were then eluted with 0.5 M

imidazole. The unbo

y clone were dialyzed against

lyophilized sample Lved-
12% tricine SDS-PA stained by silver aining method (Figure 3.13)

From the“fEesults”
recombinant HA as selected to produce the

recombinant protein m large scale for further™ purification. The proteins
concentratlorP!lif X ,,.. Gﬁm s determined by Gene
Quant Pro (Auner am) an?rgjry] of e pressmnT.ﬁ(Ea contained 1035 mg
prote ,s]a IQJ ﬁqm ﬁ om OD 600 of
control w ﬁﬁ ﬂi tﬁiﬁ:l cifi Elj ﬁe recombinant

HANAL was 0.61 unit/mg protein. The sample was dialyzed and applied to Hitrap

chelating column as above. The bounded fraction were pooled, dialyzed,
lyophilized to reduce volume and dialyzed against working buffer. The protein
remained from this step was 6.5 mg with 259.5 units and the specific activity of the
recombinant HANAL was 39.9 unit/mg protein. The recombinant HANAL was
purified about 65.5 folds and recovery was about 40.9% compare with crude

expression culture.
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Manual run 3:1 UV Manual run 3:1 Fractions NManu, al run 3.1 Inject
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Figure 3.9 Purification AL from clone 11 by Hitrap

chelating column. The supernatar : _culture at day 6 of clone 11

was applied to Hitrap-chelating co ml) and washedwith 20 mM sodium
LYF )

phosphate buffer with-0. so-decreased to base line.

|
H

Elution of bound pro éins was made by 0.5 M imidaz -‘I
the flow rate i ‘i tion .{ﬂ : ie.Jine was Ajgo and
red dash line ﬂlﬂiﬂ i mﬂcﬁﬁi n! ﬁ’f\]ﬁﬂﬁws where elution
started . S ‘, = , e/
QRAINTUANINGIAY

in the same buffer at
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Manual run 10:1 UV Manual run 10:1 Fractions Manual run 1001 Inject

mAU

1500

(((((

Figure 3.10 Purification of 'é” ;-:-'_ ANAL from clone 12 by Hitrap
chelating column. The s tant of ex] turg-at day 6 of clone 12
was applied to Hitrap el hed with 20 mM sodium
phosphate buffer wi nl‘ VI NaCl; ntil Az ecreased to base line.

Elution of bound proteins was made by 0.3 M 1m1dazole in the same buffer at

o o e URFE) 2 V3 e

red dash line alﬂ number indicate %ach fraction. Arrow 1nd1cates where elution

R WIANN I UNIINYAY
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Manual run 3:1 UV Manual run 3:1 Fractions Manual run 3°1 Inject

mAU
e i

3000
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== e 2 r LA L . 3 ¢ — =
0.0 s.0 L 5 o 25.0 ml

Figure 3.11 Purification of :‘Y' ; ANAL from clone 14 by Hitrap

chelating column. ;, tant of ex] Gulture-at day 6 of clone 14
was applied to Hitrap el a1 :',,-, with 20 mM sodium
phosphate buffer with 0.5 M NaC A'until Aggy decreased to base line.

Elution of bound proteins was made by 0.3 M 1m1dazole in the same buffer at

o o ) ) Lo o

red dash line axm number indicate e‘ach fraction. Arrow mdlcates where elution

e {IAINTU NN A Y
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mAU

(((((

Figure 3.12 Purification o 7 ;55 m A AL from clone 18 by Hitrap
chelating column. _;4_—__ g-at day 6 of clone 18
' mdwashied with 20 mM sodium
phosphate buffer wi 0.5 NaCl, p antil Azgo decreased to base line.

was applied to Hitrap.€

Elution of bound proteins swas made by 0.5 M 1m1dazole in the same buffer at

e fow e {inint§ ml o) %@W%l Ll

red dash line a&l number indicate gach fractlon Arrow mdlcates where elution

sl WIANTIEM UNIINYAY
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Figure 3.13 Purification o 5."-'4:: hin: ANAL from clone 12, 14 and 18
supernatant analyzed by Trict 6-SDS-P e supernatant from each step of

purification from ?'.' AP '*;@' to 12 % Tricine-SDS-

PAGE and stained bmsnv
Lane m olec eight standard marker
Lanes 1@,1J iﬁﬁ:ﬂl Yj ﬁhﬂ;lﬂSjt day 6 respectively
RRTA RS O 6] 15w o
respectively
Lanes 3,7, 11 : unbound proteins of clone 12, 14 and 18 respectively

Lanes 4, 8, 12 : bound proteins of clone 12, 14 and 18 respectively

<«— ARROW indicates the recombinant HANAL
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Table 3.2 Percent inhibition of bound proteins from Hitrap chelating column of
clone 12, 14 and 18 against Escherichia coli strain XL-I blue

- Volume(pul)
number 0 2 4 6 8 10
12 - 26.87 54.01 63.85 67.53 71.78
14 - 21.64 45.99 52.58 50.65 47.30
18 46.75 44.40
8 16
lysozyme . 46/ EE ‘ﬁ\\ 00, 100.00 | 100.00
Percent inhibition =
- indicated the valu

ﬂ‘lJEVJVIEJVIiWEJ"]ﬂ'ﬁ
’QW']G\‘iﬂ‘iEU UA1INYAY
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3.3.2 Purification of anti-LPS factor from recombinant yeasts by gel

filtration column chromatography

The pooled active fraction from Hitrap chelating column was further
purified by Sephacryl S-100 HR column as described in section 2.7.4. The
chromatogram profile is shown in Figure 3.14. There were 3 peaks eluted from
column. They were pooled, dialyzed and lyophilized to reduce volume and then
dissolved in 400 pl deionized w T‘ The supernatant from each step of
purification from Hitrap chelg’ﬁg\ ‘ ephacryl S-100 HR column was
subjected to 12 % Triciné= AQF, ar&ed by silver staining method
(Figure 3.15). The res ' hacryl S-100 HR column
he recombinant HANAL

did not gave much p

was found the most 1 mg with 7.88 units and

the specific activity of h as 7.61 unit/mg protein. The
s and recovery was about 2.0

recombinant HANAL

600. The bacteria d‘F Nero-rra-hegative-bacterias fiarveyi 1526 and E. coli
and M. luteus. The bacterial
growth was compared gnth supernatant of clone with vector only in 6" days as

ool nd 58 €Y T Pz v e

poor broth medium to OD 600 05 0.001 except V. harveyi 1526 in poor broth
it S5 YRR G 55 B4R 2 P 10vs
100 pl of initial cells and made final volume to 110 ul each well with 20 mM
sodium phosphate buffer pH 7.4. The reactions were incubated at 30 °C with
shaking for 18 hours then measured optical density at 600 nm. The results
showed there were strong antibacterial activity with Gram-nagative bacteria and
weak activity with Gram-positive bacteria (Table 3.4). Lysozyme inhibited
growth completely at 4 uM except S. aureus was at 8 pM.
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Manual run 7:1 UV Manual run 7:1 Fractions P3

mALU '

| jp e . L M. s - = P ve ,
=40 1357912 162024 2 ) i B SRR TN 101 107 113 119 125 13) 137 143 149 135 16)
o« : > / o & - 100 120 140 ml

Figure 3.14 Putification” ; T by Sephacryl S-100 HR
column. The pooled active itrap chelating column was applied

to Sephacryl S-100 HR.column and washed withr20 mM sodium phosphate

buffer with (ﬂ NiNaET & b b bo@ 08 bl The fraction of 1 m! wes

collected. Theq‘!)lue line was Aygp and red dash line and number indicate each
ws® HAINIUANTINY1A Y

I Pl ' the pool fraction of peak 1 (89-104)

| P2 1 the pool fraction of peak 2 (108-114)

‘ P3 I the pool fraction of peak 3 (117-124)
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m 12 3 45 6.7

100

i ﬁ:"‘?‘l :
Figure 3.15 Purification of récombinan INAL from each step of purification
analyzed by Tricine-SDS—P ié;j! f& ant from each step of purification
from Hitrap chelating column and Sephacryl"S=100 HR column was subjected

— )
to 12 % Tricine-S DY:J' fj" method.

Lane m P.restam molecular welght standard marker

o ﬂ u&m&mwmm
s ingsy.

Lane 4 : bound proteins from Hitrap chelating column
Lane 5 : peak 1 from Sephacryl S-100 HR column
Lane 6 : peak 2 from Sephacryl S-100 HR column

Lane 7 : peak 3 from Sephacryl S-100 HR column
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Table 3.3 Purification of 6XHis Tag NH,-terminal truncated anti-LPS factor

from Pichia expression system

Specific
Total .
Purificartion | . . Total activity ** Purification
activity % recovery
step protein (mg) |  (unit/ mg fold
(unit) ; .
yrotein)
Crude
culture 635.0 ¢ Goli 100.0 1.0
medium
Hitrap HP 7 y 4 \\ ‘
chelating 259.5 5 40. ; 65.5
column »
_,_" 1-
S-100 HR P AN
1.9 et ¢ . 12.5
column T

LTRIN I
R £ -'

* Total activity ;_ OD6¢ .‘:'d ample) x total volume

I
** Specific activity E Total activity .
« Zotal protein

ﬂ‘lJEl’J“fIWlﬁwmﬂ‘i
QW’]Mﬂ‘imﬂJﬁﬂﬂEﬂaﬂ



73

Table 3.4 Percent inhibition of peak 2 proteins from Sephacryl S-100 HR.

column against 4 types of bacteria.

. , Pfotein concentration (LLg)
Bacterial strains
0 5 4 6 8 10
V. harveyi | 25.0 58.5 71.9 78.7 83.8 87.7
E. coli : 1 . 69.5 78.4 81.7
8 . 1 15.0 10.5 14.3
aureus 7
M. luteus - \ 30.9 36.4 39.8
8 7 ,
: 0 : ation (LM)
Bacterial strains LW (e
Pp 4 8 16
V. harveyi 763 10 | 1000 | 1000 | 100.0
E. coli - F 4352 F 86| 1000 | 1000 | 100.0
S. aureus e Ty 57.7 | 1000 | 100.0
M luteus |¥o———t— : ——160.0 | 100.0 | 100.0

J D
ﬂumwﬂmmgm

Percent inhibition
ODgb0o control

- ind AAAIAINIBIINYNAY
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