Supplementary Information

Functional expression of TLR5 from different vertebrate species and
diversification towards intestinal pathogen recognition

Eugenia Faber ', Karsten Tedin 2, Yvonne Speidel !, Melanie M. Brinkmann 3,
Christine Josenhans 4

" Medizinische Hochschule Hannover, Institute for Medical Microbiology, Carl-Neuberg-Strasse 1, 30625
Hannover, Germany
' DZIF-German Center for Infection Research, Partner site Hannover-Braunschweig, Germany
2 nstitute of Microbiology and Epizootics, Free University Berlin, Germany
3 Helmholtz Center for Infection Research, Braunschweig, Germany
4Max von Pettenkofer Institute, Ludwig Maximilians University Munich, Pettenkoferstrasse 9a,
80336 Munich, Germany

*Address correspondence to:
Christine Josenhans; Josenhans@mvp.uni-muenchen.de



FliC BSA

Faber et al., Figure S1

Fig. S1: determination of protein amount and purity of highly purified recombinant S.
Typhimurium FIliC. Different amounts of recombinantly expressed and highly purified S.
Typhimurium FIliC (used as reference protein for TLR5 activation) were loaded on an SDS gel
and stained with Simply Blue Safestain (Novex): M: protein molecular mass standard (Bench
Mark Prestained, Novex), lane 1 from left: 20 ng FIliC; lane 2: 100 ng FIiC, lane 3: 200 ng FIiC,
lane 4: 100 ng BSA, lane 5: 200 ng BSA, lane 6: 300 ng BSA, lane 7: 500 ng BSA, lane 8: 1
Mg BSA.
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Faber et al., Figure S2

Fig. S2: comparative expression of TLR signaling pathway components in HEK293-T and
HeLa cells. A) Semiquantitative PCRs for MyD88 transcript were performed using cDNA of
HEK293-T or HelLa cells as template and the following primers: hMyD88 F1 and hMyD88 R1.
5 ul of the amplified PCR product (after 20, 25 or 30 amplification cycles) was loaded on a 1%
agarose gel. B) Western blot analysis using cleared lysates of empty vector (200 ng) or TLR5-
V5 construct-transfected HEK293-T (h: 75 ng, ch: 200 ng, ch/h: 200 ng and 250 ng) or HelLa
cells (h: 50 ng, ch: 500 ng, ch/h: 50 ng and 100 ng) using anti-MyD88, anti-IRAK-1, anti-IRAK-
M and anti-GAPDH antibodies (see Table S6).
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Faber et al., Figure S3

Fig. S3: C-terminal V5-tag or an alternative 3’ upstream sequence have minor influence
on the activation efficiency of expression constructs for chicken TLR5 by Salmonella
FliC. HEK293-T (A, C) or HelLa cells (B, D) were transiently transfected with empty vector
pEF6-V5: 200 ng; human TLR5-V5: 100 ng; chicken TLR5-V5 or same construct without V5
tag: 200 ng. For comparison, expression constructs for chicken TLR5-V5 with alternative
upstream (AL) sequences were analyzed. 48 h post transfection, cells were coincubated with
purified recombinant Salmonella FIiC (50 ng/well), followed by a measurement of secreted IL-8
in cell supernatants. C and D: IL-8 secretion of hTLR5-transfected and FliC-activated cells was
set to 100 % (reference); relative IL-8 secretion of other constructs with regard to the reference
is depicted in [%]. Mean and standard deviation from technical triplicates of biological
duplicates of a representative experiment are shown. Significant differences between FIiC-
stimulated hTLR5 and activated chicken TLR5 variants as well as between activated chTLRS
and activated mutated chTLR5 variants are indicated by asterisks (Student’s t-test, unpaired,
two-tailed) as follows: *, 0.01<p<0.05; **, 0.001<p<0.01; and ***, p<0.001, n.s. non-significant.
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Faber et al., Figure S4

Fig. S4: alignment of partial TLR5 amino acid sequences (focus and transmembrane and
intracellular domains) from different vertebrate species. Amino acid sequences of TLR5
receptors from different vertebrate species (zf: zebrafish, ch: chicken, m: murine, h: human, bo:
bovine, pi: porcine) were aligned using ClustalW2 (Larkin et al., 2007). Structural components
of intracellular TIR domains were assigned according to (Xu et al. 2000) and are depicted as
abbreviations above the alignment. These components include the BB loop (BB in red) which is
involved in TIR-TIR interactions. The start residue of the C-terminal human segment after the
non-human N-terminal ECD domain within the chimeric receptor constructs is marked in red.
Amino acid exchanges in chimeric mouse/human and bovine/human TLR5 generated in this
study by the cloning strategy are marked in green and are as follows: m/h: RSL to TGT and
bo/h: ESL to SGT. Acidic residues in the linker domain upstream of the transmembrane domain,
which are most likely important for the interaction of TLR5 with UNC93B1 (as shown for mouse
UNC93B1 and murine nucleotide-sensing TLRs (Kim et al., 2013) and for proper TLR5
functionality (Huh et al., 2013)), are not affected by the cloning strategy of the chimeric proteins
and are shaded in blue.
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Faber et al., Figure S5

Fig. S5: mutation of amino acid 744 in the chicken TIR domain to human counterpart
results in abolished expression of receptor. HeLa cells were transiently transfected with
human (h) TLR5-V5: 100 ng; chicken/human chimeric (ch/h) TLR5-V5: 100 ng or mutated
chicken (ch*) TLR5-V5 (amino acid 744 N to A): 200 ng. 48 h post transfection, cells were
coincubated with purified recombinant Salmonella FliC (50 ng/well), followed by a measurement
of secreted IL-8 in cell supernatants. Mean and standard deviation from technical triplicates of
biological duplicates of one representative experiment are shown. (A). Western Blot analysis of
cleared lysates of transfected HelLa cells detected using anti-V5 antibody, anti-P-p38 antibody
and anti-p38 antibody (B) (see Table S6).
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Faber et al., Figure S6

Fig. S6: controls for experimental setup of ECD-dependent TLR5 signaling screening
system. A) Non-linear regression curves of dose responses of chimeric TLR5 receptors for
determination of optimal activation doses for the system (measured original values shown in
Fig. 3 B). Values are depicted relative to a reference (corresponding TLR5 construct activated
by maximal dosage of FliC), set as 100%. Regression was performed using GraphPad Prism 6
using the variable slope model (four parameter dose-response curve). B) NF-kB activation of
human TLR5 by increasing amounts of C. jejuni and S. Typhimurium lysates (dose dependency
determination). HEK-Blue Null1 NF-kB reporter cells were transiently transfected with 100 ng
DNA of human TLR5-V5. After 24 hours, transfected cells were coincubated with 200 ng to 3 ug
protein content of C. jejuni (isolate Cj 73 or Cj 75) or S. Typhimurium whole bacterial lysates
per well for 11 h; NF-kB-dependent SEAP production was determined by colorimetric
measurements at 620 nm (see Methods). Absolute values of the colorimetric tests are shown.
Background activation was determined by activation of empty vector-transfected cells by the
corresponding lysate and subtracted from each test value to quantify specifically the TLR5-
dependent activation. Mean and standard deviation from technical triplicates of a representative
experiment are shown.
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Faber et al., Figure S7

Fig. S7: comparison of flagellin expression by selected Salmonella enterica serovars (A)
and C. jejuni (B) isolates in whole bacterial lysates. Western Blot analysis of selected
Salmonella or C. jejuni lysates (5 pg total protein/lane) using anti-E. coli flagellin antibody,
which specifically recognizes flagellin proteins in Salmonella and Campylobacter. S. Enteritidis
B554 only expresses FliC, while S. Choleraesuis B815 expresses only FljB.
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Faber et al., Figure S8

Fig. S8: pairwise amino acid sequence comparison of TLR5 from various vertebrate
species. A to F: matrix depiction of pairwise amino acid sequence comparison of TLR5 from
different vertebrate species regarding amino acid sequence identity (in [%], A to C) or amino
acid sequence similarity (in [%], D to F) using pairwise alignment and final analysis with Needle
(http://www.ebi.ac.uk/Tools/psa/emboss_needle/). ECD: ectodomain, TM: transmembrane
domain, TIR: Toll/interleukin-1 receptor homology domain. ECD (A, D), TM plus TIR (B, E) and
complete sequences (C, F) were analyzed separately. G and H) Maximum Likelihood Trees of
ECD (G) and TM plus TIR (H) of TLR5 from different species (human (h), chicken (ch), mouse
(m), pig (p) and bovine (b) TLR5) generated with MEGA5.2 (Tamura et al., 2011) including 500
bootstrap repetitions.



20 i 40 il

B554_FliCc : -BIES
B2359_FliC : -@N
B2486_F1iC : —@N
B2334_FliC : -@N

—

*

3 SS NS a SH o -

S SS NS a SHE o

5 SS NS. A S N

? S 1S ; S S :
R160_FliC : -HIE-0S T NS 2 TRAS S : 56
B1533_F1liC : -[lN S T NS H TOASHE! B : 56
B1830_F1iC : - S NS H TOASH 8 : 56
B1040_FliC : - S NS H TOASHE! S : 56
B1085_F1liC : =- S NS H TOASH! S : 56
B2075_F1liC : - @S NS a TRAS B : 56
B2078_F1iC : - S NS = TRAS 5 : 56
B2183_FliC : - 5 T NS H TRAS S : 56
B2257_FliC : - S NS H TOASHE! B : 56
B2396_F1liC : - S T NS. H TRAS 8§ : 56
xy82_FliC : -l S NS H TOASHE S : 56
R269_FliC : -ENESQS K NS H TOASHE S : 56
xy81l0_FliC : - SHES NS. H A TRAS S : 56
B571_F1liC I QIS [ NS. H TOASH! o - 53
B1951_F1liC : - QIS T: NS H TOASH B : 56
B560_FliC : SHS NS H TOASHE! B : 57
B558_FliC : -HNEc@S 1SRN H 1 TOASENANDEES : 56

QS 3AIER S GLRINSAKDDAAGQAIANR T NIKGLTQASRNANDGIS

60 80 * 100 *
B554_F1icC NNN V] N K DRVSNE@T 113
B2359_F1licC ) DRVSN@T 113
B2486_F1iC D DRVSNET : 113
B2334_F1licC D DEVSN@T 113
R160_F1licC \ DRVSGET 113
B1533_F1licC A s b 113
B1830_F1licC Al DRVSCRT 113
B1040_FlicC A WVSCRT 113
B1085_FlicC 2\ WVSGRT 113
B2075_F1licC B DRVSGHET 113
B2078_F1licC Al DRVSGET 113
B2183_F1licC A DRVSGET 113
B2257_F1licC 2\ VSGET 113
B2396_F1iC 2\ DRVSGET 113
xy82_FliC A DRVSCRT 113
R269_F1liC Al DRVSCRT 113
xy810_F1licC A DRVSCRT 113
B571_FlicC A DRVSGRT 110
B1951_F1licC Al DRVSGRT 113
B560_F1liC A DRVSC@T 114
B558_F1iC NN1 DRVSGET 113
SDL SIQ EI QRL EIDRVS QT
120 * 140 * 160 *

B554_F1liC NN | oM \ N ) ) 3 TV 2 170
B2359_F1licC 170
B2486_F1liC 170
B2334_F1liC 170
R160_F1liC 170
B1533_FlicC 170
B1830_FlicC 170
B1040_F1licC 170
B1085_F1liC 170
B2075_F1licC 170
B2078_FlicC 170
B2183_FliC 170
B2257_F1licC 170
B2396_F1liC 170
xy82_F1liC 170
R269_F1liC 170
xy810_F1liC 170
B571_F1licC 167
B1951_F1licC 170
B560_F1liC 171
B558_F1licC 170

Q NGVKVL QDN IQVGANDGETI IDL 1

Continued on next page



B554_F1licC
B2359_F1licC
B2486_FliC
B2334_F1liC
R160_F1licC
B1533_F1licC
B1830_F1licC
B1040_F1licC
B1085_F1iC
B2075_F1licC
B2078_F1licC
B2183_F1liC
B2257_F1licC
B2396_F1liC
xy82_F1iC
R269_F1liC
xy810_F1licC
B571_FlicC
B1951_F1liC
B560_F1iC
B558_F1iC

B554_F1iC
B2359_F1licC
B2486_FliC
B2334_F1licC
R160_F1iC
B1533_F1licC
B1830_F1licC
B1040_F1iC
B1085_F1licC
B2075_F1licC
B2078_F1liC
B2183_F1licC
B2257_F1licC
B2396_F1liC
xy82_F1liC
R269_F1iC
xy81l0_F1liC
B571_F1licC
B1951_F1licC
B560_F1iC
B558_F1iC

B554_F1iC
B2359_FlicC
B2486_F1iC
B2334_F1licC
R160_F1liC
B1533_F1liC
B1830_F1licC
B1040_F1licC
B1085_F1licC
B2075_F1licC
B2078_F1iC
B2183_F1licC
B2257_F1licC
B2396_F1iC
xy82_F1liC
R269_F1licC
xy810_F1licC
B571_F1licC
B1951_F1licC
B560_F1liC
B558_F1iC

Continued on next page

s 240 *
VDOEBBKTTKSTAGTIR
4! KTTKSTAGTH
KTTKSTAGTI

260

—===VKGGASAG!

—-———VKGGA AG IDTTDKTPLATER
-——-ADVS-—-GWAKDG-——-——— AADGK-
————ADVS-—-G @AKBG-——-——— AADGK-
-—--ADVS---G WAKDG-----—| AADGK-
~===ADVS==~G WAKDG--=—-=~ AADGK-
-——-ADVS---G WAKDG--—-—- AADGK-
———-ADVS---G WAKDG----——— AADGK-
~===ADVS==~-G WAKDG-=====~ AADGK-
-——-ADVS-—-G WAKDG-——-——— AADGK-
——==YAKV--=T" KTNGE-
—-——-YATVS YD i ADTGA
-—-—SFADA DS—-—-- TTTGA
-—--EFTDA DQ----- VADDGA
-—--DFTDT!DK-----AA---HAGH DADGN
-—--DFTDT DK--—-- ; DADGN
* 300
TTINGEKVTLTVADIA
TTINGEKVTLTVA

TTINGEKVTLIVADIAMN
TTINGEKVTILIVADIA
VDAVTPTPVD—-—-TVAR

EVTKEGVDTTTVA
TKDVKQTQQENATL
TKDVKQTQQE
TKDVKQTQQE
TKDVKQTQQENAL
TKDVKQTQOQE
TKDVKQTQQE
TKDVKQTQQENA
TKDVKQTQQENATL
TEDVKNVQVANA
KVQONDTEIA---ATNRIKAALKAACH
VTEVQGLNTP---SSAMODQLTAAC
VIQVQKPVAA---PA--AIQAQLTAR
KTIDEKPLKA---SSSEODALKAS
KTIDEKPLKA---SSSQDALKAS

BKAALTA--

<< <S<<<<S<S<<Stbrtununnn

<

* 220
'MVNAANGQLTTDD
VNAANGQLTTDD.
JNAANGQLTTDD
'MVNAANGQLTTDD
A--GTAAVKFKDGNY
;==VTGADIKFKDGOQ
5==VTGADIKFKDGQ
5==DLK-FDDTTGKY
i——DLK-FDDTTGKY
—-DLK-FDDTTGKY
;——DLK-FDDTTGKY
;==DLK-FDDTTGKY
;==DLK-FDDTTGKY
i——DLK-FDDTTGKY
i——DLK-FDDTTGKY

280

VITH-D--TKTGDDGENGKVS
i ~-D-—-TKTGDDCENGKVS
—-D--TKTGDDCENGKVS
~D--TKTGDDCENGKVS

i B TVTGASTVTENQT
—RGTATITHNQIA
—RGTATITHNQIA

I4-TGPITACFPSTA
4-TGPITACFPSTA
—TGPITAGFPSTA
I4-TGPITAGFPSTA
—-TGPITACGFPSTA
-TGPITAGFPSTA
I4-TGPITACFPSTA
GTi-TGPITACFPSTA
I —-TSPLTGGLPATA
TR -VVDLETDAKAVS
VINPERAAR-NTVAAKFEAGVSE
-TKEATTFTGITE
B-KEAKFPTNAVEVE
-KEAKFTNAVEVE

* 340
VVNGQFTFDDETK-NESAKLS
VVNGQFTFDDETK-NESAKLS
VVNGQFTFDDETK-NESAKLS
VVNGQFTFDDETK-NESAKLS
VKMSFEDKNGEVTDAGYALKV
VKLSFEDKNCEVIDGGYAVKM
VKLSFEDKNCEVIDGGYAVKM
VKMSYTDONNCETIDGGLAV-K
VKMSYTDNNGE@TIDGGLAV=-K
VKMSYTDNNGTIDGGLAV-K
VKMSYTDNNG@TIDGGLAV-K
VKMSYTDONNCETIDGGLAV-K
VKMSYTONNGCETIDGGLAV-K
VKMSYTDNNCE@TIDGGLAV-K
VKMSYTDNNCETIDGGLAV-K
VKMSYTDNNCETIDGGLAV-K
VKMSYTDNNGEVIDGGFAFKT
VKMSYTDKNGT IDGGFGVKV
VKMSYTDKNCTIDCGEGVKV
VKMSYTDKNCETIDGGYGIKV
VKMSYTDKNCETIDGGYGIKV

1K

227
227
2217
227
213
217
217
213
21.3
213
213
213
213
213
213
213
213
210
216
218
217

281
281
281
281
256
268
268
254
254
254
254
254
254
254
254
258
262
254
259
262
261

337
337
337
337
309
320
320
308
308
308
308
308
308
308
308
310
316
308
311
316
315



B554_F1liC YK G 377
B2359_F1iC YKG 377
B2486_F1iC YK G 377
B2334_F1licC YKG 377
R160_F1liC {DF 366
B1533_F1liC 4D E 377
B1830_F1liC {OF 377
B1040_F1liC IN 365
B1085_F1licC 365
B2075_F1licC 365
B2078_F1liC 365
B2183_F1liC 365
B2257_F1icC 365
B2396_F1liC 365
xy82_F1liC 365
R269_F1licC 367
xy810_F1licC 373
B571_F1licC 364
B1951_FlicC 367
B560_F1liC 372
B558_FlicC 371
*
B554_F1l1liC : Gji AR S ) N 433
B2359_F1iC : KTA-SE/SELINEDAAAAKKSTA S "N 433
B2486_F1iC : KRTA-SEVSELINEDAAAAKKSTA S D TN 433
B2334_FliC : HIA-SH LINEDAAAAKKSTA S TN 433
R160_F1liC : D Glsl SGCGALSEAVTITRIE N TN 423
B1533_F1iC : SOLBKEINFRTGGELKEVNTDRIE N N 434
B1830_F1liC : SDLMKIsl TGCELKEVNTDETE N TN 434
B1040_F1liC ~E-Glsl QFDLAEAAATETE N TN 421
B108S5_F1licC AE-Gjsll QFDLAEAAATETE D N TN 421
B2075_F1licC AE-GRL QPDLAEAAATHETE C N TN 421
B2078_FlicC ~E-Glsl QPDLAEAAATHTE L N TN 421
B2183_F1liC ~E-Glsl QPDLAEAAATETE L N TN 421
B2257_F1licC ~E-Glsl QPDLAEAAATETE L N TN 421
B2396_F1iC AE-Gjtl QPDLAEAAATHETEN C N TN 421
xy82_F1liC “E-Gjsl QPDLAEAAATETEN B N TN 421
R269_F1liC “E-Glsl QPDLAEAAATETEN N TN 423
xy810_F1licC ~A-Glsl z N N TN 429
B571_F1liC : KAA-GRsl N TN 420
B1951_F1liC : KAA-GH N N 423
B560_F1iC : KAA-GRI'F N N TN 428
B558_F1liC : AA-GRINFEAQFDLAEAAATETEN \ e S TN 427
T NPL ID AL VD 6RS LGA6QNRF1SAITNL
460 * 480 * 0 *
B554_F1licC [ SNIMS| TS NEVEREVES * 488
B2359_F1licC i S H TS NQVEON VES * 488
B2486_F1liC T S H TS ANQ VROV ES * 488
B2334_FlicC i S H IS NQVERQN Vv ES * 488
R160_F1liC 7} M) H S NQVRE!NVES * 478
B1533_FliC < M H S ANQ VROV ES * 489
B1830_F1licC 1 S H HES NQVEO!NVES * 489
B1040_F1licC T s R LS NQVIERO! VS * 476
B1085_F1licC S ﬂ S NQVRO!VES * 476
B2075_F1icC S H IES NQVEONVES * 476
B2078_F1licC s H TS NQVEG!NVES * 476
B2183_F1licC s H S NQVEO!NVES * 476
B2257_F1licC S H TS NQVRON VES ol 476
B2396_F1liC WS H RS NQVERGNVES * 476
xy82_F1licC S H S NQVRON VES * 476
R269_F1liC S H TS NG VO S * 478
xy81l0_F1licC s H TS NQVRON VS * 484
B571_F1licC S H TS NGV VES * 475
B1951_F1licC S H TS NG VO VS * 478
B560_F1iC s H TSV ANQ VROV BS * 483
BY58 FlLiC TV S ) M A S NGV ES * 482
GNTV NL ARSRIED DYATEVSNMS4AQILQQAGTSVLAQANQVPONVLSLLR

Continued on next page



Faber et al., Figure S9

Fig. S9: amino acid alignment of FliC flagellin sequences of Salmonella isolates used in
this study. fliC genes of Salmonella isolates were amplified using the primers FSa1 and rFSa1
(Dauga et al., 1998) and Sanger-sequenced using the same primers and additionally primer
rFSa1_2 (see Suppl. Tab. 7). Derived amino acid sequences (first 17 amino acids not
sequenced) were aligned using ClustalOmega (Sievers et al., 2011) and depicted according to
their physico-chemical properties using GeneDoc (Nicholas et al., 1997). Strain numbers of
strains listed in Table 1 which are included in this alignment but not in Fig. S10 only possess the
fliC gene (e.g. B571) and served as experimental controls for the strains’ FIiC flagellin-specific
activation potential.



B558_F13B \ S@s 1-: N TBASHN S 76
B560_F1ijB \ SIS f TRAS S 76
xy82_F1ijB S@S N T@AS] \ S 75
R269_F17jB S@S S S 15
R160_F1jB ] S@S N N T@AS NDEElS 76
xy810_F13jB SHS S S 76
B815_F13jB NES@S N S S 15
B1951_F13jB NESQS N y S I\ S 75
B1040_F1jB ESES k TAS S 15
B1085_F13jB [ MSES N N T@AS NDEES 5
B2078_F1ijB NESQS N N S A S 75
B2183_F1ijB NES@S N TEAS 1 S 75
B2257_F1lijB NESQS ! N SAl S 15
B2396_F1ijB S@S N I S S 75
B1050_F1iB NES@s I SHEI S 75
xy92_F19B EsQS N q roas@ S 75
2075_F13jB NPS@S NgE T TEASHNAN S ) N ¥4 75
KSQSALGTAIERLSSGLRINSAKDDAAGQAIANRFTANIKGLTQASRNANDGISIAQTTEGALNEINNNLQRV
80 . 100 *; 120 * 140
B558_F1jB V T BSEOT M ] Vi IDIEE T IRDMD NSET 152
B560_F1jB T SEQT T D NSH1T 152
xy82_F1jB T SEOT T DD \S I 151
R269_F13jB i SEQT T D NSHT 151
R160_F13jB il /SO T i DD NSHET 152
xy810_F1iB i VSEgT Tl B | NSHT 152
B815_F1jB il VSE0 T T DD NSH1T 151
B1951_F1jB ik SEO T Kl DD NSHT 151
B1040_F1ijB T V S T T DED NS 151
B1085_F1jB 1 VSE0 T i DED NSHT 1.51
B2078_F13jB T VSEO T T DD NSHT 151
B2183_F13jB T SEQ T T DED) \S T 151
B2257_F1iB i VSEO T il DD NSHT 151
B2396_F13jB i VSEO T il DD NSHT 151
B1050_F13jB ik SE0T T| DED| NSHT 1.51.
xy92_F1iB i SEOT i DRD NSET 151
2075_F1jB i1 VSERT il DED NSHT 151
160 * 180 * *
B558_F1jB D SNV ) > T \P1T 1 B NPTVTGDTRTAAV——S|g 3 A" 224
B560_F1ijB D SN I NPTV 5 224
xy82_F1jB DS V : 5 fat sTAZ G N 227
R269_F1ijB DS UThE I SG A NGTAX SGE N 227
R160_F1ijB DS I I 5 - ; 228
xy810_F13B DSENV y \WANNG s )T AN v NN 228
B815_F1ijB D SN Y j A : S ! A TGTAZ NN 227
B1951_F14B DS - T A T . NN 227
B1040_F13jB DS ) s NG SGHT G NN 227
B1085_F1ijB DS I ( S I 220
B2078_F11B D SN ) ST G GTT : )N 227
B2183_F1jB DS ) VSG 5 : - I8/ 2 DSl 227
B2257_F1jB DS TG N 227
B2396_F13jB DS N T i G ) it SV 2 227
B1050_F1ijB DS N T TRDV Z 227
xy92_F1ijB DS \ STTGT 227
2075_F1jB DS D AV NGHETHDVSG TTCGTASVEGGE \D R VT i 227

GLDSLNVQKAYDdeTth3 aYalngtt sgl d aIK A GgttgTa vtg akadadanYBvTGqGSTg
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B558_F13jB : ATREVSHA AND VO VES * : 485
B560_F14jB : AT@EVS ANQ VO VES * 1 485
xy82_F13jB : AT@VS ANQVERONVES * : 489
R269_F1jB : AT@EVS ANQ VO VS * : 489
R160_F1jB : ATEVSNA AND VO VS * : 490
xy810_F1jB : AT@EVS ANQVEON VS * : 490
B815_F13jB : ATEVSHE AND VO VES * : 489
B1951_F1jB : AT@EVS ANQ VO VES * 1 489
B1040_F13jB : AT@VS ANQVERONVES * : 489
B1085_F1jB : AT@VS ANQ VO VS X 3 489
B2078_F1jB : AT@VS AND VO VS * : 489
B2183_F1jB : AT@EVS ANQ VRO VES * : 489
B2257_F13jB : AT@VS ANQVERONVES * : 489
B2396_F13jB : AT@VS ANQ VRO VES * : 489
B1050_F13jB : AT@VS ANQVRONVES * : 489
xy92_F1jB : AT@VS XV ANQVEON VRS * : 489
2075_F13jB : AT@VSNMS TSV ANQVRQNVES * : 489
ATEVSNmSRAQILOQAGTsVLAQANQVPONVLSLLR

Faber et al., Figure S10

Fig. S10: amino acid alignment of FljB flagellin sequences of Salmonella isolates used in
this study. f|jB genes of Salmonella isolates were amplified using the primers FSa2 and rFSa2
(Dauga et al., 1998) and Sanger-sequenced using the same primers and additionally primer
rFSa1_3 (see Suppl. Tab 7). Derived amino acid sequences (first 16 or 17 amino acids not
sequenced) were aligned with ClustalOmega (Sievers et al., 2011) and depicted according to
their physico-chemical properties using GeneDoc (Nicholas et al., 1997). Strain numbers of
strains listed in Table 1 which are included in this alignment but not in Fig. S9 only possess the
flgd gene (e.g. B815) and served as controls for the strains’ FigJd flagellin-specific activation
potential.
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chTLR5 flsvtllmflmstiiftrcrgicfvwyktitktligshppaadtseymydaylcyskndf 7086
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Faber et al., Figure S11

Fig. S11: amino acid alignment of all full-length TLR5 proteins expressed from pEF6-V5
constructs and used for activation in this study. chTLR5 = Gallus gallus TLR5; m = Mus
musculus TLR5; hTLR5 = Homo sapiens TLRS5; bTLR5 = Bos taurus TLRS; pTLR5 = Sus
scrofa TLR5. Symbols below the alignment designate the level of amino acid (aa) identity or
conservation at each site: asterisk = identical aa; two dots = highly conserved aa; one dot =
moderately conserved aa. Nucleotide sequences of each cloned insert were determined by
Sanger sequencing and translated into amino acid sequences. The alignment was prepared
using ClustalOmega (Sievers et al., 2011).



Supplementary Tables

Table S1: Campylobacter jejuni or Salmonella enterica isolates used in this study.

Bacterial isolate Is.olate. | i
designation solated from Host species

Campylobacter jejuni (ST-50) 68 Human feces Humans, poultry,
swine, cattle,
sheep, cats, dogs

Campylobacter jejuni (ST-45) 69 Human feces s. a.

Campylobacter jejuni (ST-50) 70 Human feces s.a.

Campylobacter jejuni (ST-21) 71 Human feces s. a.

Campylobacter jejuni (ST-50) 72 Human feces s. a.

Campylobacter jejuni (ST-21) 73 Human feces s.a.

Campylobacter jejuni (ST-45) 75 Human feces s. a.

Campylobacter jejuni (ST-21) 87 Human feces s. a.

Campylobacter jejuni (ST-21) 89 Human feces s.a.

Campylobacter jejuni (ST-21) 90 Human feces s. a.

Campylobacter jejuni ATCC 700819 NCTC 11168 Humanfeces  s.a.

Campylobacter jejuni (ST-21) FBI 04321~  Aviary bird s. a.

Campylobacter jejuni (ST-21) FBI 04371~  Sheep s. a.

Campylobacter jejuni (ST-21) 1 Broiler s. a.

Campylobacter jejuni (ST-21) FBI 04197 A  Cattle feces s.a.

Campylobacter jejuni (ST-21) FBI 02626 A  Broiler s. a.

Campylobacter jejuni (ST-21) FBI 04199~  Cattle feces S. a.

Salmonella enterica serovar Bovismorbificans  xy 82 n.s. Cattle, horses

Salmonella enterica serovar Choleraesuis B 815 Human blood Swine

Salmonella enterica serovar Choleraesuis Xy 810 n.s. s. a.

Salmonella enterica serovar Typhimurium RV 269 n.s. Humans, cattle,
swine, sheep,
horses, rodents,
poultry

Salmonella enterica serovar Enteritidis B 554 Human feces Humans, rodents,
poultry, horses

Salmonella enterica serovar Enteritidis B 558 Human feces s.a.

Salmonella enterica serovar Enteritidis B 560 Human feces s.a.

Salmonella enterica serovar Enteritidis B 571 Human feces s.a.

Salmonella enterica serovar Enteritidis B 2334 Human blood s.a.

Salmonella enterica serovar Enteritidis B 2359 Human feces s.a.

Salmonella enterica serovar Enteritidis B 2486 Human feces s.a.

Salmonella enterica serovar Infantis B 1040 Human urine Humans, poultry

Salmonella enterica serovar Infantis B 1050 Human feces s. a.

Salmonella enterica serovar Infantis B 1085 Human feces s.a.

Salmonella enterica serovar Infantis B 2075 Human feces s.a.

Salmonella enterica serovar Infantis B 2078 Human feces s. a.

Salmonella enterica serovar Infantis B 2183 n.s. s.a.

Salmonella enterica serovar Infantis B 2257 n.s. s.a.

Salmonella enterica serovar Infantis B 2396 Human feces s. a.

Salmonella enterica serovar Infantis Xy 92 n.s. S. a.

Salmonella enterica serovar Paratyphi A B 1951  Human blood Humans

Salmonella enterica serovar Paratyphi B RV 160 n.s. Humans



Salmonella enterica serovar Typhi B 1533 Human feces Humans
Salmonella enterica serovar Typhi B 1830 Human blood s. a.

ST: sequence type

n. s.: not specified

S. a.: see above

A: C. jejuni isolates published in (Gripp et al., 2011)



Table S2: Plasmids used in this study.

Plasmid Vector Description Resistance  Reference or
Source
pEF6-V5 mammalian protein expression vector, AmpR (Lee et al.,
originated from pEF6-TLR5-V5 by 2003)
excision of the insert and removal of
His-tag, EF-1a promoter, V5-tag
pEF6- pEF6-V5 protein expression plasmid for human AmpR (Smith, Jr. et al.,
hTLRS TLR5; removal of His-tag 2003; Lee et al.,
2003)
pCJ800 pEF6-V5 protein expression plasmid for mouse AmpR This study
TLR5 (pEF6-mTLR5-V5)
pCJ801 pEF6-V5 protein expression plasmid for chicken AmpR This study
TLR5 (pEF6-chTLR5-V5)
pCJ1413 pEF6 Protein expression plasmid for chTLR5 AmpR This study
without V5
pCJ1414 pEF6-V5 protein expression plasmid for pig AmpR This study
TLR5 (pEF6-piTLR5-V5)
pCJ1406 pEF6-V5 protein expression plasmid for bovine AmpR This study
TLR5 (pEF6-boTLR5-V5)
pCJ1045 pEF6-V5 protein  expression plasmid for AmpR This study
chimeric mouse/human TLR5 (pEF6-
m/hTLR5-V5)
pCJ1040 pEF6-V5 protein  expression plasmid for AmpR This study
chimeric chicken/human TLR5 (pEF6-
ch/hTLR5-V5)
pCJ1044 pEF6-V5 protein  expression plasmid for AmpR This study
chimeric pig/lhuman TLR5 (pEF6-
pi/hTLR5-V5)
pCJ1407 pEF6-V5 protein  expression plasmid for AmpR This study
chimeric bovine/human TLR5 (pEF6-
bo/hTLR5-V5)
pET28a Protein expression vector, T7 lac KmR Novagen
promoter, 6xHis tag, T7 tag
pCJ375 pET28a S. enterica serovar Typhimurium LT2 KmR S. K. Lee and
fliC cloned into pET28a via BamHI and C. Josenhans,
Xhol unpublished

AmpR: ampicillin resistance, KmR : kanamycin resistance



Table S3: Oligonucleotides used for gene amplification and cloning.

Gene Primers Sequence (5’-3’)? Tm (°C) Reference
SalTy LT2 SalLT2FliCBamHI(F) CGGGATCCATGGCACAAGTCAT 49 S. K. Lee and
flic TAATAC C. Josenhans,
unpublished
SalT2FIiCEcoRI(R) CGGAATTCCGCAGTAAAGAGAG 51 S. K. Lee and
GACG C. Josenhans,
unpublished
chTLR5 chTLR5_F1 AAAGGTACCGAGTCCGGATCCA 65 This study
TGATGTTACA
ATCAACGGCTAATAATTG
chTLR5_R1 AAAAGCGGCCGCCGTGTGAGA 69 This study
CTGTCGCTATA
GTTTG
chTLR5_R2 AGAACTTAAGTGTCTGCTGGAG 55 This study
mTLR5 mTLR5_F2 AAAAGGTACCGCCGCCACCATG 65 This study
GCATGTCAACTTGACTTG
mTLR5_R2 AAAAGGTACCGCCGCCACCATG 51 This study
GCATGTCAACTTGACTTG
mTLR5_R4 GGAAAACTTAAAGAGACCCATG 57 This study
GCTTC
PiTLRS piTLR5 F1 AAAAGGTACCGAGTCCGGATCC 59 This study
ATGGGAGACTGCCTGGTCCTG
piTLR5_F2 ACCAAGTACATGGGAGTCCGGA 53 This study
TCCATGGGAGACTGCCTGGTC
piTLR5_R1 AAAAGCGGCCGCCGGAGATGG 67 This study
TCACGCTTTGCAAC
piTLR5_R2 AAAACTTAAGGGACTCTAAGAC 55 This study
boTLR5 boTLR5_BstXI_F AAACCAAGTACATGGGCCGCCA 51 This study
CCATGGGAGACTGCCTTGA
boTLR5_Notl_R2 AAAGCGGCCGCCGGAGATGGT 51 This study
GGTTACATTTT
boTLR5_Bsal_R GGAAAACTTAAAGAGACCTAAA 51 This study
ACTTC
hMyD88 hMyD88 F1 TAAGAAGGACCAGCAGAGCC 59 S. K. Lee and
C. Josenhans,
unpublished
hMyD88_R1 CATGTAGTCCAGCAACAGCC 59 S. K. Lee and
C. Josenhans,
unpublished

arestriction sites in oligonucleotides are underlined; Tm: annealing temperature.



Table S4: Oligonucleotides used for sequencing.

Gene Primers Sequence (5’-3’)? Tm (°C) Reference
pEF6_R2 ACAGATGGCTGGCAACTAGAAG 61 C. Josenhans,
unpublished
hTLR5 hTLR5 2025  CTGGGCTGTCTTATAACAG 56 This study
R
chTLR5 chTLR5 F1 ~ AAAGGTACCGAGTCCGGATCCATG 65 This study
ATGTTACATCAACGGCTAATAATTG
chTLR5_R2 AGAACTTAAGTGTCTGCTGGAG 55 This study
PIiTLR5 pPiTLR5_F1 AAAAGGTACCGAGTCCGGATCCAT 59 This study
GGGAGACTGCCTGGTCCTG
piTLR5_R2  AAAACTTAAGGGACTCTAAGAC 55 This study
boTLR5 boTLR5_738_ AGCAATGCCATCAATGGGAG 55 This study
F
boTLR5_ 1438 TTGGAGAAAATATGTTGCAGC 53 This study
_F
pUNO1_hEF1 TCCCTTGGAGCCTACCTA 51 This study
-HTLV_F
pUNO1_SV40 ATTGCAGCTTATAATGGTTAC 51 This study
R
Sal_fliC FSa1 CAAGTCATTAATACMAACAGCC 55 (Dauga et al.,
1998)
rFSa1 TTAACGCAGTAAAGAGAGGAC 55 (Dauga et al.,
1998)
rFSa1_2 CGTAGCCGTATCGAAGAT 49 This study
Sal_fijB rFSa2 CAAGTAATCAACACTAACAGTC 58 (Dauga et al.,
1998)
rFSa2 TTAACGTAACAGAGACAGCAC 58 (Dauga et al.,
1998)
rFSa1_3 CAACCTGTCTGAAGCGCGTAG 61 This study




Table S5: Oligonucleotides used for site-directed mutagenesis.

Gene Primers Sequence (5’-3’)? Tm (°C) Reference
Insertion of pEF6 noV5 F CCGCTCGAGTCTATAGGGCCCGC >81 This study
stop codon GGTTCG
upstream of

V5 tag

pEF6_noV5_ R CGAACCGCGGGCCCTATAGACTC >81 This study
GAGCGG
Change Nto A chTLR5_Ala_F GCCTGGGGAAGAACATATCGCCA >81 This study
in chTLR5 ATATTCGTGATGCTATTTGG
(aa 744)
chTLR5_Ala_R CCAAATAGCATCACGAATATTGGC >81 This study

GATATGTTCTTCCCCAGGC

aa: amino acid



Table S6: Antibodies used in this study.

Antibody? Application Description/Dilution Source
a-V5 WB, IF Mouse, monoclonal/ Invitrogen, R960-25
1:5,000 (WB), 1:500 (IF)
o-actin @ WB Mouse, monoclonal/1:30,000 Chemicon, MAB1501
o-GAPDH 2 WB Rabbit, monoclonal/1:1,000 Cell Signaling, 14C10
o-p382 WB Rabbit, polyclonal/1:1,000 Cell Signaling, 9212
o-P-p382 WB Rabbit, polyclonal/1:1,000 Cell Signaling, 9211
(Thr180/Tyr182)
a-IRAK-|2 WB Rabbit, polyclonal/1:500 Cell Signaling, 4359
o-IRAK-M @ WB Rabbit 1:1,000 Abcam, ab16534
o-MyD88 2 WB Rabbit, polyclonal/1:1,000 Abcam, ab2068
o-E. coli flagellin WB Mouse, monoclonal/1:500 Holzel Diagnostika, 15D8
Goat a-rabbit IgG WB Peroxidase-conjugated, Dianova/Jackson
(H+L) AffiniPure/1:10,000
Goat a-mouse IgG WB Peroxidase-conjugated, Dianova/Jackson
(H+L) AffiniPure F(ab’)2/1:10,000
Goat a-mouse IF 1:5,000 Molecular Probes/

Alexa Fluor™ 488

ThermoScientific

a detected species: human

WB: Western Blot

IF: Immunofluorescence



Table S7: Oligonucleotides used for RT-PCR of chicken (Gallus gallus) genes.

Gene Primers Sequence (5’-3’)? Tm (°C) Reference?
chGAPDH chGAPDH_F2  AGGGTGGTGCTAAGCGTGTT 59 (Faber et al.,
2016)
chGAPDH_R2 AAGGGTGCCAGGCAGTTG 59 (Faber et al.,
2016)
chlL-CXCLi2 chlL-8_F1 CTGGCCCTCCTCCTGGTTTC 59 (Faber et al.,
(chiL-8) 2016)
chlL-8_R1 TGGCGTCAGCTTCACATCTTG 59 (Faber et al.,
2016)
chiL-18 chlL-1_F1 CTGAGTCATGCATCGTTTATGTTT 59 (Faber et al.,
C 2016)
chlL-1_R1 AAATACCTCCACCCCGACAAG 59 (Faber et al.,
2016)

aprimers were designed and generously provided by Bernd Kaspers (LMU Munich)
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