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Abstract The complex network is an effective method to study the heat resistant mechanism of xylanase. The
residue interaction networks of thermostable xylanase from Thermoascus aurantiacus xylanase and mesophilicxy-
lanase from Streptomyces lividans xylanase were constructed, and frequent path mining was carried out using Dijk-
stra algorithm and graph-based frequent pattern mining algorithm.The results showed that at the same temperature,
the communication of Xyna_Strliwasmore active than that of Xyna Theau, and was more affected by the increased
temperature. The frequent pathways of Xyna Strliare concentrated in the B1, B2 and loop8, 37 regions, while the
frequent pathways of Xyna Theauare closely related to the 31, B2, B3 regions, and the two proteins were found to
have the same pathways in some regions. In addition, comparison showed that Xyna Strli communication was
greatly affected by C terminal, turn and heat-sensitive region when the temperature rised.
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A & T #AF2E M (Jeong et al,, 2007; Wang et al.,
2012); EhHexF ke N B 2 (Zhao et al., 2017). %
[ FE 2 R (Bai et al.,, 2014). = #% 5 H 2 f4 (Ling et al.,
2014) 350 A SR (1) Pk 1A B B AR R e Ak,
R IA SRR AT AE 22 X 3(Ding and Cai, 2013).
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Figure 1 The number of paths at 300 K and 400 K for Xyna_Strli
and Xyna Theau
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Figure 2 The total path weights of Xyna_Strli and Xyna Theau at
300 K and 400 K
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Figure 3 Path length distribution of Xyna_Strli and Xyna_Theau
at 300 K and 400 K

Note: A: Xyna Strli at 300 K; B: Xyna Strli at 400 K; C: Xy-
na_Theau at 300 K; D: Xyna Theau at 400 K
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Figure 4 The visualized picture of the path of Xyna Strli at 300 K

Note: The thicker and the darker, the line between nodes in the figure, the greater the weight of the path segment
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Figure 5 The visualized picture of the path of Xyna_Strli at 400 K
Note: The thicker and the darker, the line between nodes in the
figure, the greater the weight of the path segment
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300 K HrAk B TYR293 i i #% 442 TYR293-PHE283-
LEU282 J H 5 AHARAR I ()8 HOEH: T loop8.a8 5
alo T 400 K B, 12 5% J 75 18 TR 25 H 1 75 AV
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X gk, I HAZ A0 T Xyna Strli F AR UK X 15
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L HHE BT 127 65 A28 PR s 20 A1 o8 75 L B AR 7 v il T I
7N H — AR E

ST & Xyna_Theau )38 1HEE 248 HLE B1.
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Figure 6 The visualized picture of the path of Xyna_ Theau under 300 K

Note: The thickerand the darker the line between nodes in the figure, the greater the weight of the path segment
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Figure 7 The visualized picture of the path of Xyna Theau under
400 K

Note: The thicker and the darker the line between nodes in the
figure, the greater the weight of the path segment
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Table 1 Comparison of the same pathway of the two proteins at 300 K

5 Xyna_Strli Xyna_Theau TEFEIX 45k

No. Connection area

1 GLN205-ASN170-ASN127; THR235-ASN170- MET116-TRP126-ASP127-ASN172-GLN207 B5, loop6, B3
ASP124-TRP123-MET113

2 ALA248-TYR247; ILE239-TYR247-LEU292~ ALA241-ILE240-TYR248-LEU283-PHE284- a7, loop8, al
PHE283-ILE33-SER32 ILE35-ALA34
ARG159-PRO196-VAL197-PHE192 TRP194-VAL199-PRO200-ARG161 a4, a5
PHE16-PHE38; TYR15-MET40 GLN42-TYR17-PHE16-PHE40 Bl, B2

R 2400 K R PIER H AR R A H

Table 2 Comparison of the same pathway of the two proteins at 400 K

F5 Xyna_Strli Xyna_Theau TEFEIX 4k

No. Connection area

1 MET116-TRP126-ASP127 B5,loop6,B33

2 ILE239-TYR247-LEU292-PHE283-ILE33 o7,loop8,al

3 PRO196-VAL197-PHE192 TRP194-VAL199-PRO200-ARG161 a4, o5

4 TYRI15-MET40 GLN42-TYR17-PHEI6 B1,82

H AR R R ) B iR AR SRR (Strepromyces livi-
dans xylanase, Xyna_Strli) AT WX 2674 2 S A % Bk 42
Y248 . FHOCHI TR B, 26 1 RRGUEE B A 2 1 25 AN
HER RIS 545 5 1) H AR L AR A%, Andre S552 H
BT HEAEA 1M 7R R E A NS, Z %
4 7E 92 B o E BE ] AR S0 2 N 1 I I AE BR R S
(Ribeiro and Ortiz, 2014). AHF 57K FH 2T EAEH
FIWITT i R FE W 2%, AR an R
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5 23 B RON LS 18 269 ANAT 17 415 4> TIP3P /K
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AT ARG R AL, R Amber BAFHET 4> F 5l 12445
L, REAE NPT REZET fe/MEFIE, BHUAE NVT
45 NiAT, 138 Amber f99SBildn /137, HELLR
F£ 75 300 K A1 400 K, BEALLI 8] 9 300 ns, A (7]
KA 2 f5, 5 5000 B ERAFE 1 IRF G XA AT DASREL
AN [FR T REAELES 8] Y 19 90 T I8 Bh 3 SCA s IRAE
ABEADLS [) PN A IV iT(V=300) TR HE

IR T R 2 (RIS R E R (R IR
— (AR b, DR EEAE T a5, R AL 2 (/R A 1% B
A B AE I, M N AN TG AL 24 {6,
sz...cu} R
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MBI -
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H(s, € {1,2,3,++,n})o & LES D NEIRICHTT AR
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WHRAE K d=de; W p=jo

IRV TE A ARFRCTT RS L IR 4, 5 /MK
RTINS S .
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o BNHREDEE=.
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