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Construction and expression of prokaryotic expression vector of UP3-00830 gene of Ureaplasma parvum
BAI Yi-tong', JIA Ze-wei'?, JIA Xiao-hui', LI Rui-ping', JIA Tian-jun' (1. Institute of Pathogenic
Biology and Immunology . Key Laboratory of Clinical Laboratory and Diagnostics, Hebei North University
Zhangjiakou, 0750003 2. Department of Clinical Laboratory, the Second Affiliated Hospital of Hebei North

University) ”

Objective To construct the prokaryotic expression vector of Ureaplasma minutiae UP3-00830 gene.induce
the expression of protein and conduct bioinformatics analysis.  Methods The UP3-00830 gene was amplified by PCR.
The target gene and vector plasmid pGEX-6P-2 were double-digested, ligated by T4 ligase, and the ligated product was
transformed into XL1-Blue competent, induced to express GST-UP3-00830 fusion protein by 10mmol/L IPTG, the
functions of hypothetical proteins encoded by the UP3-00830 gene were predicted using bioinformatics software.  Results

The pGEX-6p-2-UP3-00830 recombinant plasmid was successfully constructed,and compared with the sequence entered
in NCBI after sequencing,the homology was 99. 85%. After the recombinant plasmid was transfected into Escherichia coli
and induced by 10mmol/L IPTG, the GST-UP3-00830 fusion protein with a relative molecular mass of 51 X 10° was
expressed,which was in line with expectations. Using bioinformatics software to analyze the hypothetical protein encoded
by the UP3-00830 gene,its molecular formula is C,y50 H g4 N3o» O556 S, » the theoretical relative molecular mass is 25. 73 X
10° ,the theoretical isoelectric point (pl) is 5. 19, the number of amino acids is 218, and lysine in the amino acid
composition Acid (Lys) has the highest proportion. Contains o-helix, extended chain, random coil and B-turn, no
transmembrane region and signal peptide region, the 178th-216th is the coiled-coil region. Advanced structural analysis
shows that the hypothetical protein encoded by the UP3-00830 gene has the highest similarity with 1zxj. 1 in the protein
library,at 31. 05% ; structure and function predictions show that this protein has the functions of protein transport and

protein folding,and its adjacent proteins are respectively for UU067, fecE (UU069), hmuU-1 (UU070) and ABCsbp-4

x PCERNEE=D N BT K%, E-mail :452871832@qq. com
Ml A—FE(1996-) . & AL A B A 5T A L 3 R A IR UR R AR AR 5T . E-mail . 772041530@qq. com



T E R R E M F R E

Journal of Pathogen Biology Feb. 2023,

2023 4F 2 A A5 18 & 2 )
Vol. 18, No. 2

+ 163 -

(UU071). Conclusion

The prokaryotic expression vector of UP3-00830 gene was successfully constructed, and the

target protein of 51X 10° was induced to express,which may be involved in material transport and signal transduction.

GG Ureaplasma parvum ; UP3-00830; prokaryotic expression; bioinformatics analysis

WNIREAR (Ureaplasma parvum , UP) & HeWE H
T /N IR A R A L B R R
AE A 2 BE R B B Y R R WK R R A
ATP e, UP W& T AW IR EFHIE . 5 W IR A
FHIE R YL B YI MO, AR T & B, UP &Y 5
A At G an PR R AN ZEE VLB IR R R R
U T i BEE 48 T Il R 56 A 2 R A 5 11
JEYL N AR WS R . UP 3 B M T W R
A= B IE b B AR <5 U o - AR T e AT 5 1R A T A
PR 4507 5 7 A R A RS P L pH (AR 1k
R A BB E B A TgA KRR (R M
T fef 286 RS 3 B A2 4 5 38 T ) i = 400 i 1 e 0k ol
i R RALEN . BT, X UP 56 A )24
P KO HLE A+ 2306 2 9 S B B AR S TN 4 B 2
REM B oE s /b . BEE Jo 58 R 20 AR 00 210k, i 58 Tt 2R
YA B K R D RE R S . AT R 2 ¥ S B4
ARAGE pGEX-6P-2-UP3-00830 K& [H () # £ 2 ik 4 4K
VR RB O G E A I s AR B BoR i
T UP3-00830 K& [Al 4 i (14 {1 152 £ H1 o LA R 0 How]
REAYAE W02 A, DL 23 7K - AF 58 UP ik D Y 2
Yro# DiRe 0 UP 9 A KBS FE R P BOR It 245 7 25 917
SR T i o DT 0 21 fift e UP SR i) B0 I3 12

M5 7T E

1 ##

1.1 = &Z&XAN5ME  ClonExpress MultiS One
Step Cloning Kit Il [ B 50 i ME R A W B A FR 2 A 5
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Primer name Primer sequence

5"-TTCCAGGGGCCCCTGGGATCCATG-

UPS-00830-F AATTTTAAAAGTACCATC-3'

5'-TCAGACAGTCACGATGCGGGCCGC-

UP3-00830-R TTATTTGTCAGCGTTTTG-3'
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200 r/min ZHER;FF 3 ho & Ay, fH 0. 85 B fmA
IPTG 12 pL,30 “Cill RS TRIRIFE FHRIE 3 haa C
4 000 r/min &> 10 min, FIFEFR . IWEMAF. A
R E T K LA .4 °C .12 000 r/min .0 30
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R A Fa g 5 SO 25 K (GRAVY) -0. 708, £ 1
AR T RE S KR .

Ureaplasma parvum strain hebnu uu3, complete genome
Sequence ID: CP021991.1 Length: 727176 Number of Matches: 1

Range 1: 193809 to 194465 GenBank Graphics

Expect Identities Gaps Strand

Score
1208 bits(654) 0.0

656/657(99%) 0/657(0%) Plus/Minus
Query 1 TCGTT 60
IIII\IIIIII|II\IIIIII]II\IIIIII|II\IIIIIIHHIIIIIHIHIIIII
Shjct 194465 ATGAATTTTAAAAGTACCATCGTTAATAAAAAACCGATTGATTGGAAACACACAATTGTT 194406
Query 61 120

||IIHI||I||IIHI||I|1IIHIIIII]IHIIIIII]IIH || IHI[IIIII
TTAGAAGAATTAAKTGTTGATCCTARAGCATTAGAAATGCATARAGARAGAATTAACACA 194346

180
194286

Sbict 194405
Query 121 AAC ATTGATC

||||H||||||||H||||IlIHIIIIIIIIHIIIIIIHHI [T ||||
Shjct 194345 GTTTTTGCAAAACAAACTGAAGAACAACGTTCTCAACAATTACATAACATTATTG

Query 181 GAAMATTTGTTTAATAAAGCAATGACATATCTTGCTGATTTTTA” 240
IIIH|||||||IHII||II]IHIIIIII]IIHIIIII]IHIIIIIIHHIIIII

Sbjct 194285 194226

Query 241 GAAGAAGATATTAAAGATTTAGCACCACGTATTAAACAAGCATTTGG 300
IIIHIIIIIIIIIHIIIIIlI|\|I||IIl||\|I||||]|H|I||I|H|[|I||I

Sbjct 194225 194166

Query 301 360
IIIHIIIIIIIIHIIIIII]IHIIIIII]IIHIIIIIHHIIIIIIHHIIIII

Sbjct 194165 AAGTTAGCTT! 194106

Query 361 420

||II\II||I||II\II||I|]IHII||II]IHII||I|]IHII||IIHI[II||I
Shjct 194105 CAAARAGAATTTACAATTGAAATTAAAGATGAAGAATTAACAAARATCCTTGAATCATAC 194046

Query 421 TATGAAGAGACAAACTTATCAATTCGTGACTTTAAMGAAAACARAGCACAATGAGAAGCT 430
||||\|||||||||\||||||]|H||||||!|H||IIIHIHIIIIIHIHIIIII
Shjct 194045 TATGAAGAGACAAACTT! TTTAAAGAAAACARAGCACAATGAGAAGCT 193986
Query 481  GCAAAATCAACATTATT. CAGCGTTTATTGTTGATARATTTGATCGT 540
IIII\II|III|II\II|III]IHII|IIIlIHII|III]IHIIIIIHII[III|I
Shjct 193985 GCAAAATCAACATTATTAGAAGAAAARACAACAGCGTTTATIGTTGATAAATTTGATCGT 193926
Query 541 MAGARAATAGCTGAACAAATGGAACTTGAT 600
||||\|||||||||\||||||]|H||||IIIIH||||||]|H|I||I|HI[|I||I
Shict 193925 GATTTATCAATTCTTGAAGCTAATATTCGTAAGAARATAGCTGAACAAL 193866
Query 601

657
IIII\IIIIIIIIIHIIIII]IHIIIIIIlIHIIIIIIHHIIIIIHIHII
AAAACGC

Sbjct 193865 TGACAAATAA 193809

3 pGEX-6p-2-UP3-00830 /5 5l B & £ X Lk
Fig.3 Homology comparison of pGEX-6p-2-UP3-00830sequence
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Fig. 4 SDS-PAGE results of fusion protein
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Fig. 5 Hydrophilicity and hydrophobicity analysis of
UP3-00830 hypothetical protein
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Notes: The horizontal axis is the position of amino acids and the
longitudinal axis is the possibility.
Fig. 6 Transmembrane region of UP3-00830 hypothetical protein
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JE(56.5%) ANMIAZ (17, 4 %) R KR (17. 4 %) & 1%
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e
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GER (A S5 KD it o TR R iR B T e S5
5 lzxj. 1AM . o 31,05 %6 (&1 10D,

SignalP-5.0 prediction (Eukarya): Sequence

Probability

B E IR E L N E S K DA
B 7 UP3-00830 EE R EHES KT

Notes: The horizontal axis is the position of amino acid and the

longitudinal axis is the value of signal peptide D.
Fig. 7 Prediction results of UP3-00830 hypothetical protein
signal peptides
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t

B 8 UP3-00830 EERIEEAN _RLEH
Fig. 8 Secondary structure of UP3-00830 hypothetical protein
Confidently predicted domains, repeats, motifs and features:
Name Start a End

E-value

coiled coil 178 216 N/A

B 9 UP3-00830 EERiRE B K&
Fig. 9 Domains of UP3-00830 hypothetical protein
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1N L SCHT A2 Lk 7 i A w52 B0 R BR A 38 IR T
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L5 S 22 T 245 T R B AR e PR AGT X T UP G
T B RSB A WL A e PR 3 B Y [] i) 45
R B SRR IR S E R 2 B 2RO W 2 IR T 5
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1M 2% i XA 7 328 24 ) s AR A (] G R EAL 8 5 AN (R
SR 2 ) Ao P B B UP AT 24 5 PR A 56

10 UP3-00830 EFHBEOMEEEE
Fig. 10 Modeling Spatial results of UP3-00830 hypothetical proteins
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Fig. 11 Prediction of UP3-00830 hypothetical protein function
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SR EE . DRI R, AE 4r 1 RAE Y 2 Fh o sk R 7
5 A 6 i IR e S5 H B0, BT 7E 40 iE DNA % 5l i
i RSB X AR DNA 4% F iR 51 . BB g &
AT HMBRIES N TFRE MR RA AU
J7 AR TR R A B ek 24 9 1) AN 25 ) 4
B, DT S 24 9 A 7 R T 55 O T B 15 BT 1 3R 0T R
s HiR 5 UP3-00830 3 P % 3% 2 14 25 W0 A 56 1
HEAH UU067, fecE (UU069) . hmuU-1 (UU070) Fl
ABCsbp-4(UU071) , ‘BT Ty g 43 5 . UU067, B
A DNA 2567 56 7 36 1, 38 5 3 L f 25 & 20 X
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