Table S1 Primers used in our experiments

Primers Primer sequences(5'—3’) Introduction
301waalUP1 cgggatccgggtatgggaagaatcaag Construction of
301waalUP2 gcgtcgactcagaaatgctacggtgt ligase-defective
301waalDP1 ccaagctttggacctttagacaatcaa strain
301waalDP2 ccctcgagatgttaggaagcataccg

50973waalUP1

cgggatccaggctttgactatgtgga

50973waalUP2

gcgtcgacatctggegatatgagtatg

50973waalDP1

ccaagctttagtgcaggcatattggg

50973waalDP2

ccctcgagtatcacctcgcagaacct

Construction of
ligase-defective
strain

PilE-U cggaattcatgaacacccttcaaaaaggttt Amplifiing PilE
PilE-D cccaagcttttagtggtggtggtggtggtgtec

pglL-C-A-F gccgecaaactgecgatttaaatcctgecctgcette Construction of
pglL-C-A-R ttaaatcggcagtttggcggeggggtgegegecgga PgILmut

Sacl-U cgagctctgcataattcgtgtcgcetcaaggegeactc

Pstl-D aactgcagggcagtttatggcgggceg

Primers below were applied to create mutation of amino acids by using nested-PCR
Sacl-U was the upstream primer for the following amplifications.

5573-D1(5569-
D1)

agaagtgttgttgccgggccattcgeectcggecgecgatgegctaaa
cgct

ggactagttttgatttcagaggaggttgccacgccggcagaagtgttgt

Shorten the
sequence of
glycosylation site

5573-D2
tgccggg

5569-D2 ggactagtggaggttgccacgeecggeagaagtgttgttgeeggg

£566.D ggactagtcacgccggcagaagtgttgttgccgggcecattegeecteg
gccgecgatgegcetaaacgct

£366.D ggactagtcacgccggcagaagtgttgttgccgggceteggeegecga
tgcgctaaac

P566AA(666A tcgaggtcgeegecgacgttgegegggtecteggeecgecgatge

A5766AA and gtcgaggtegecgecgacgtigegeggg ggcecgecgatgeg
ctaaacgct

5866AA)-D1

EE66AA.D2 cacgccggcagaagtgttgttgccgggcecattcgeegtegaggtege
cgecga

S666AA-D2 cacgccggcagaagtgttgttgccgggcecattegtcgaggtegeege
cgacgttg

E766AA-D2 cacgccggcagaagtgttgttgccgggecagtegaggtegeegeeg
acgttg

E366AA-D2 cacgccggcagaagtgttgttgccggggtcgaggtegeecgecgacg
ttg

5566AA(5666A

A5766AA and | ggactagtgcgcggeggtttgccgggcetgeacgecggeagaagtgtt

5866AA)-D3

5566AA-D1 As shown above Alanine scanning




5766AA-57A- | cgggctgcacgccggcagaagtgttgttgccgggegegtegaggte
D2 gcegeegacgt

5766AA-58A- | cgggctgcacgccggcagaagtgttgttgccggeccagtegaggte
D2 gcegeegacgt

5766AA-59A- | cgggctgcacgecggeagaagtgttgttggcgggecagtcgaggte
D2 geegeegacgt

5766AA-60A- | cgggctgcacgccggeagaagtgttggcgecgggecagtegaggte
D2 geegeegacgt

5766AA-61A- | cgggctgcacgccggeagaagtggegtigccgggccagtcegaggte
D2 geegeegacgt

5766AA-62A- | cgggctgcacgecggeagaagegttgttgccgggecagtcgaggte
D2 geegecgacgt

5766AA-57A(5

8762A)-D3 ggactagtgcgcggeggtttgccgggcetgcacgccggeaga

S5766AA-65A,6
6A-D2

agaagtgttgttgccgggecagtcgaggtegecgecgacgtty

of shortened
glycosylation site

5766AA-65A- | ggactagtgcgeggeggtttgcecgggctgcacggeggcagaagtgtt
D3 gttgccgggeca
5766AA-66A- | ggactagtgcgcggeggtttgccgggetgegegecggeagaagtgtt
D3 gttgccgggeca
5566AA-D1 As shown above Optimization of
NNT-D2 ccgggctgcacgecggeagaagtgttgttgggecagtcgaggtege | the recognition
cgccgacgt motif between WP
NT-D2 ccgggctgcacgecggeagaagtgttgggecagtcgaggtegecge | and S
cgacgt
GNT-D2 ccgggctgcacgecggcagaagtgttgccgggecagtcgaggtege
cgccgacgt
GT-D2 ccgggctgeacgecggcagaagtgecgggecagtegaggtegecg
ccgacgt
GAT-D2 ccgggctgeacgecggcagaagtggegecgggcecagtcgaggteg
ccgecgacgt
GAA.D2 ccgggctgeacgecggcagaageggegecgggecagtcgaggte
gccgeegacgt
WPAAAS(AA | ccgggctgcacgecggcagaageggeggegggecagtegaggte
A)-D2 gccgecgacgt
WPAAS-D2 ccgggctgcacgecggcagaageggegggccagtcgaggtegee
gccgacgt
WPAS.D2 ccgggctgcacgecggcagaagegggccagtcgaggtegeecgeeg
acgt
t t t
WPS.D2 ;:cgggc gcacgccggcagagggccagtcgaggtcgecgecgacg
NNT(NT, GNT,
GT, ggactagtgcgcggeggtttgccgggcetgcacgecggeaga

GAT,GAA,




AAA, WPAAS,

WPAS and
WPS)-D3
5566AA-D1 As shown above Optimization of
SAG(SA, S, the recognition
SAP and agaagcggcggegggccagtcgaggtecgecgecgacgt motif after S
SP)-D2
SAG-D3 ggactagtgcgcggeggtttgccgggcetggecggcagaageggeg
gcgggeca
SA-D3 ggactagtgcgcggeggtttgccgggetgggcagaageggeggceg
ggcca
s-D3 ggactagtgcgcggceggtttgccgggctgagaagcggeggeggge
ca
SAP-D3 ggactagtgcgcggceggtttgccgggetggggggcagaageggceg
gcgggeca
SP-D3 ggactagtgcgcggeggtttgccgggetggggagaagcggeggceg
ggcca
5566AA-D1 As shown above Optimization of
SAG-D2 As shown above the first amino acid
after S
3A-AP-D3 ggactagtgcgceggeggtttgccgggcetggggggcagaageggeg
gcgggceagteg
3A-QP-D3 ggactagtgcgcggeggtttgccgggcetggggttgagaageggegg
cgggccagtcg
3AFP-D3 ggactagtgcgcggeggtttgccgggcetggggaaaagaageggeg
gcgggccagteg
3A-DP-D3 ggactagtgcgcggeggtttgeccgggetggggatcagaageggegg
cgggccagtceg
3A-HP-D3 ggactagtgcgcggeggtttgccgggetggggatgagaageggeg
gcgggccagtcg
3A-KP-D3 ggactagtgcgcggeggtttgeccgggcetggggcttagaageggegg
cgggccagteg
3A-SP-D3 ggactagtgcgcggeggtttgeccgggcetggggactagaageggegg
cgggccagteg
3A-PP-D3 ggactagtgcgcggceggtttgccgggetggggtggagaagceggceg
gcgggccagteg
ggactagtgcgcggceggtttgccgggetggggecaagaageggceg
3A-WP-D3 gcgggccagteg
ggactagtgcgcggeggtttgccgggcetggggataagaageggegg
3A-YP-D3 cgggccagteg
ggactagtgcgcggeggtttgccgggcetggggticagaageggegy
3A-EP-D3 cgggccagteg
ggactagtgcgceggeggtttgccgggcetggggacgagaageggeg
3A-RP-D3 gcgggccagtcg




3A-GP-D3

ggactagtgcgeggeggtitgccgggetggggtecagaageggegg
cgggccagtcg

3A-VP-D3

ggactagtgcgeggeggtttgcegggetgggggacagaageggeg
gegggecagteg

3A-LP-D3

ggactagtgegeggeggtttgecgggctyggggagagaageggeg
gcgggecagteg

3A-1P-D3

ggactagtgcgeggeggtttgccgggetgggggatagaageggeg
gcgggccagtcg

3A-CP-D3

ggactagtgcgeggeggtttgecgggetggggacaagaageggeg
gcgggecagteg

3A-MP-D3

ggactagtgcgeggeggtttgecgggetggggcatagaageggcegg
cgggecagteg

3A-NP-D3

ggactagtgcgeggeggtttgecgggetggggattagaageggegg
cgggecagteg

3A-TP-D3

ggactagtgcgeggeggtttgccgggetygggagtagaageggeg
gegggecagteg

P30-P2-D1

accctcaaccaaaagctaacggtaaaattattaaactcggcegecgat
gcgctaaacgc

P30-P2-D2

gcggegggccattctaaatgactagcagatactttaggaaccetcaac
caaaagctaac

P30-P2-D3

atttagaatttgcttttatatactggggggcagaageggeggegggeca
ttctaaatg

P30-P2-D4

ggactagtttcagttatacctataaatttagaatttgcttttatat

Replaced
hydrophilic
fragments with
P30 and P2

5566AA-D1

As shown above

P30-D2

aaccaaaagctaacggtaaaattattaaagggggcagaagcggegg
cgggccagtcgaggtcgecgecgacg

P30-D3

ggactagtttctaaatgactagcagatactttaggaaccctcaaccaaa
agctaacggtaaaat

gp-D2

ccattcgggatacagttggcggttccagggggcagaageggeggeg
ggccagtcgaggtcgecgeegacgt

gp-D3

ggactagtgtcgaggegctgggcectcagtecattcgggatacagttgg
€99

HA-D2

gtgttctgtttgacgtacttggggcecagaageggeggegggecagte
gaggtcgeegecgacgt

HA-D3

ggactagtggtcgcgagcttcagagtgttctgtttgacgtacttggg

Replaced
hydrophilic
fragment at
C-terminal with
P30, gp100**>° or
HA307—319




