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Supplementary FIG. S1. SDS-PAGE analysis of the proteolytic products of the wild
type and mutant Yersinia phytases produced in P. pastoris after pepsin treatment at the
pepsin/phytase mass ratios of 1/100 to 1/1, pH 2.0 and 37°C for 2 h. (A) YrAPPA. (B)
YrAPPA-N397D/L398M/T399K. (C) YrAPPA with glycosylation removal with
PNGase F. (D) Enzyme mixture of YrAPPA and YrAPPA-N397D/L398M/T399K.
(E) YKAPPA and YKAPPA-S200A. (F) YKAPPA-D397N/K399T. The protein band

was quantified using the Image J software.



Supplementary Table $1 PCR primers for wild-type YeAPPA, YKAPPA and YrAPPA and their mutants

Enzymesa Templates F'rimerst

Forward: 5-CGCEAATTCGCCCCGATTGCTACACCGCC-3
Reverse: 5-GATGOGEGLCGETTAAATATGGLCAGGCTGGLTCGA-S

Forward, 3-TGAATTTTICGGCATCGCCTTATTGCAAG-T
Reverse: 8-CTTGCAATAAGGCGATGCCGAAAAATTCAS

Forward: 5-TGCCGAGAAATTAAACCT GACAAACAAC-S'
Reverse: 8-GTTGTTTGTCAGGTITAATTTCTCGGCA-S

YeAPPA (wild-type) PEASY-T3 ~veappa’

YeAPPA-A200S PEASY-T3 -YeAPPA

YeAPPA-D39TN/M398L/K399T  pEASY-TI -vEAPPA

oo et St coereciseiorens
kAP A-52004 B T A CAATAAGGTOABGOT CAMAAT TCAG A
YKAPPA-D397N/K399T PEASY-Ta YKAPPA (o S T AT G,
o Tomaren | K ASISGIMTTICoCEETCACC T
EAPPA (Wit type) DEASY.T3 vrapPal  FOMWAMD 5-CTTGAATTCGCCCOGGTGATAACCGCACC-

Reverse: §-TAGCGECCECTTAMATATGGCAGGCTGGCTC-3

Forward, 5-GAGAAATTAGATATGAAMACTAATCCTG-3
Reverse: 8-CAGGATTAGTTITCATATCTAATTTCTC-3

Forward, 3-GAATGTTGAGAAAGTAAACCTGACAACT-3'
Reverse: S-AGTTGTCAGGTTTACTTTCTCAACATTC-3

YrAPPA-N397D/L398M/T399K PEASY-T3 -YTAPPA

YrAPPA-L396V PEASY-T3 -YrAPPA

w

The introduced mutations in tis study are bold.

o

These genes and enzymes are the products of our previous studies (D.Fu, Z. Li, H. Huang, T. Yuan, P. Shi, H. Lug, K. Meng, P. vang,
B.vao, Appl Microbiol Biotechnol 90:1295-1302, 2011, doi: 10.1007/500253-011-3171-0; D. Fu, H. Huang, H. Luo, Y. ¥Wang, P. Yang,
k. Meng, Y. Bai, M. Wu, B. ¥ao, Enzyme Microb Tech 42 435-503, 2008, doi:10.1016/.enzmictec.2008.01.014, H. Huang, H. Luo,
Y.owvang, D, Fu, N. Shao, G. Wang, P. Yang, B. Yao, Microhiol Biotechnol 80:417-426, 2008, doi: 10.1007/500253-008-1556-3).

E Al mutation sites in primers are underlined and the restriction enzyme sites incorporated into the primes are italic



Supplementary Table S2 The N-glycosylation levels and enhanced pepsin resistance of N-glycosylated phytases

a
Mass ratio of Enhanced pepsin resistance by N-glycosylation of phytases (fold)

pepsin/phytase  yeAPPA.DMK397-399NLT YeAPPA-A200S YKAPPA YKAPPA-D397N/K399T  YrAPPA

111000 522 44.9 03 0.4 0.0
1/500 506 447 05 0.8 0.1
11200 -- - 07 13 0.2
11100 - - 13 25 0.3
1/40 - - 9.0 175 04
1120 -- - - -- 05
1110 - - - - 0.6
10 - - - - 15

G"yec\f’:‘y{'j:'}o” 1115 115 115 13.21-16.36 11115

Niglycosylation NLT NFS NFS NFS+NLT NLT

motifs

“=="indicates that the phytase lost all activity after pepsin treatment for 2 h.
a “fold” value was calculated as the ratio of the increased residual activity by N-glycosylation of phytase after pepsin
treatment to the residual activity of pepsin-treated N-deglycosylated or nonglycosylation counterparts. The residual
activity was expressed as percentage of activity of untreated enzyme. The N-glycosylation level of each phytase

was calculated by the proportion of the N-glycans accounting for the molecular masses.



