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ABSTRACT Objective: To screen target proteins from THP-1 interation with Msp2 protein from Anaplasma phagocytophilum, and
contribute to understanding pathogenic molecular mechanism. Methods: Bait msp2 cloned into vector pGBKT7 was transfomated into
yeast Y2HGold, and tested bait for autoactivation and toxicity. Generating cDNA library with SMARTTM technology were constructed
into vector pPGADT7-Rec by homologous recombination, which was transfomated into yeast Y187, and assessed the library. To screen
targets from THP-1 interation with Anaplasma phagocytophilum protein Msp2 by yeast two-hybrid system (YTH). Biology processes of
THP-1 targets were analysised by bioinformatics. Results: Bait were successfully constructed, content of cDNA library were 4 x 10°
clones, inserts size of the library were 100-3000bp. Seven proteins interaction with Msp2 protein included Homo sapiens NADH dehy-
drogenase (ubiquinone)l alpha subcomplex 13 (NDUFA13), Homo sapiens ZFP36 ring finger protein-like 2 (ZFP36L2), Homo sapiens
ribosomal protein L11 (RPL11), Homo sapiens prothymosin, alpha (PTMA), Homo sapiens chromosome 19 open reading frame 10
(C190rf10), Homo sapiens cathepsin G (CTSG), Homo sapiens ribosomal protein S25 (RPS25). According to bioinformatic analysis, the
targets interaction with Msp2 participated in biological processes including cell proliferation, apoptosis, lysosomes mature, and some sig-
nal pathways etc. Conclusions: Some host proteins which may interact with A. phagocytophilum Msp2 have been screened out by YTH,
the screened proteins may participate in biological processes by bioinformatics. These results provids important basis for further investi-
gating intracellular pathogen survival mechanism.
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BEE 2 Mk N BOR # (LZ-HGA-agent-3 and LZ-HGA-a-
gent-4 ), LI F A A 1 18 (H. longicornis )43 B3 2] (1) 1 FRIEE TG
AR Bk (LZ-HGA-agent-T1), 3 #k b [ JCiE A4 J3 B phod i
HL60 415 35 A 2 S5,
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{#i i DNeasy Blood & Tissue kit (QIAGEN) | &4 1% 3
ok v 0 A I 200 LTS T A4 43 B9 Bk 3 P 4 DNA (@DNA)SUSEAR
PAE A B Fi I DNeasy Blood & Tissue Handbook (QIAGEN)
BIHEAT . 1 FH E 7519 msp2-F: CATATGGCTGAAGTGAG-
GAGACGAAGA (T RIZIFHIH Nde I i 55), TUHE5IH
msp2-R: GGATCCAATAGGAACGGTCACGGAGT (TFHRIZ ¥
511k BamH 1137 25 )PCR 314 msp2 FE[E F41 , 7= Wi K /N2
1492 bp; msp2 K 4+ sa R 72 252 SO, B )5 F BHPE T 4
JFRL pEASY-msp2 365t BERbENL A P H AR AT BRA BT
17 ) msp2 F2 R 31 i A 31 NCBI /35 (http://www.ncbi.nlm.,
nih.gov/) ¥ nucleotide blast % 8 i 47 Lt X 43 #r . R
DNASTAR Lasergene v7.1.0 47 ) EditSeq 72 /5 4 5 msp2
1R B AR5 . R MegAlign X msp2 A% M 28 HE R
P4 5 R AT TSI AR webster Bk mps2 JED (AY164491))7
FIFEAT X434 . HED msp2 (9 GenBank %545 7ELR A A/

SRR Msp2 2R 4 HEA T b, BARSS B 225 30,
L4 HEEEHERE BT SR

2% 3844 pGBKT7 DNA-BD, i #f fiki pEASY-msp2 £
Nde 1 /BamH 1 (NEB) XUHD)J, [a1Wcf pGBKT7 KB
msp2 FATE B ALK IAHFF B Trans1-T1 JRZ 410, )5 IR
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BT % 7 B 8 4 o pGBKT7-msp2 %4 Ak B2 1 3 Y2HGold Jg&
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I J5 4 PCR N2 e J5 % 7 PR B 20 B0k . R 1 Bk 5 AL 1
Y2HGold (pGBKT7-msp2 )4 fii SD/-Trp . SD/-Trp/X-a-Gal FH
30CHEFR 4-5 K, B RITE A R (0,55 F W2 5 A F IO 1R
FHs A SD/-Trp ~F-Ai_b Pk d5c K B v 4R 51 SD/-Trp/Kant 4
iRk, 30 °C,250 B / 73, RE G R (16-24 /NI ), P AT
OD {f , #EATFEMERIN . L) Y2HGold(pGBKT7 DNA-BD ) Jyik 4
XA
L5 NS4/ B M5 4 Aa(THP-1)cDNA X EHNAZE R 2517

H] RNeasy Mini Kit(QIAGEN )i #2 THP-1 Zfi jfs 4 RNA,
M8 B RNA 463 A k)% . ] Clontech 22 7] Make Your Own
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YeastmakerTM Yeast Transformation System 2 i B 45 ik 17
pGADT7-Rec Fl cDNA HEABERLEIMR Y187, BEREFEALIRIR
#i SD/-Leu -# ; [A] i} #5 4k pGADT7-Rec ,pGADT7-Rec+SV40
large T % Y187 MCH B . BHMEXF R, X HREG (b 107 BF 581 Uk A
SD/-Leu “V-#; Jir Ay 6 AL BETE T 30 CHi % 3-5 Ko sk
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& Y187 (pGADT7-cDNA )% A7 15 A SD/-Leu - 15 77 9f:
WMEE B A A B A K . Y187(pGADT7-cDNA) R A7 % 107,
107,10 Fo {51 i B¢ 5 43 591 ¥ A T SD/-Leu Vi 55 #% JF 1+ 5%
SD/-Leu g _FBEEBSJER & . HEH Y187(pGADT7-cDNA )%
FRREERETOR. pGADT7-cDNA JH444 Trans1 T1 JESZZ5401, Jf:
HEATTER PCR & 1S ALK AT, DAl cDNA SUZER AR BB .
1.6 Msp2 B 5 THP-1 IIENE B EAELTE 5 44
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Y2HGold (pGBKT7-53) 5 Y187 (pGADT7-T) Z% 3¢ . Y2HGold
(pGBKT7-Lam) 5 Y187 (pGADT7-T ) %% S 8 BH B 14 xof i =5
4, PAEH# Matchmaker Gold Yeast Two-Hybrid System ( Clon-
tech) Ui B AT . M B: B AT T SD/-Lew/-Trp (DDO)
SD/-Ade/-His/-Leu/-Trp ~ (QDO),SD/-Ade/-His/-Leu/-Trp/X-a-
Gal(QDO/X ) 7tk s 5 7 HE i e BH R T 7% , 98 /5 28 PCR 4
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G307 Msp2 [ BT R A TINAE B LS SOk,
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B IR ERBA TR IR RS LI R TRV HLAVE AR KT 2
mm, ifif SD/-Trp/X-o-Gal & FRER A BB TR F-AR E 1Y B 7%
KA . X VW RERE% 4L T Y2HGold (pGBKT7-msp2) JC FH i
THIRL

B35 24 /i) JE m B B 5% 16 F Y2HGold (pGBKT7-msp2 )
PR AY OD KT 1.OCHMrbRiE OD > 0.8 HTLRENE ), E L)
Ak 7 Y2HGold (pGBKT7-msp2) E K5 Y2HGold(pG-
BKT7 DNA-BD 75 # 14 ) KeAs —H. i 3 W) % & % 1k 7
Y2HGold(pGBKT7-msp2 ), JCE: 1,
2.3 THP-1 cDNA 3 EiEH
2.3.1 Y187(pGADT7-cDNA )X FEsE BEE R L R R IT M
150 WL B (RS 102) U4 SD/-Leu i, - 1%
ASF-HR FEREECA 400, 0] 15 mL B0 v AR (22 25 1 )=(400+
0.15)x 100x 15=4x 10° g fe, A FN A PEEOR, FHALROR =
(400% 15)+ (0.15% 3.94)x 100=1.02% 10° cfu/pg, A Y187
(pGADT7-cDNA) VRFFIKIY SD/-Leu Pl A 5544,

& 1 PCR %7 cDNA XEBANF B K/
Fig.l PCR analysis of cDNA inserts size
M: DNA Marker 5000; 1-45: cDNA inserts; 46: Negative control

VLSO AR BT 15
232 cDNA XERANRFRIEM PRI ST S H5E PCR 3
HATESE cDNA SCHE AR BEAE 100-3000 bp Z Ji1], i BefE T
500-2000 bp [1], F % PCR AR AN 95.6 %, (ILEIN)
24 BBRNRARZKB RS

Y2HGold (pGBKT7-msp2) 5 Y187 (pGADT7-cDNA ) # 17
WERE XU AE i A T QDO B TR B FRAE A |, 22555
M b A R PR V% . X SE RV e RS 22 QDO/X B SR BRI
BB b, AR e bR VR AR . (WK 2).
2.5 Msp2 B 5 THP-1 A EEREE LTS S

5 Msp2 & 1 EAR AR S U RE ] PCR 9 15 5110 1 53
tr, A A A 5 A 3] Nucleotide BLAST 7 Blastn
(https://blast.ncbi.nlm.nih.gov/Blast.cgi) #f 47 [t %F 43 #f , EBI
Search(http://www.ebi.ac.uk/ebisearch/overview.ebi/about)# 17 E
P ZRE A R T A PR . (W3R,

4

& 2 Y2HGold(pGBKT7-msp2)5 Y187(pGADT7-cDNA)Z: 3T 45
Fig.2 The result of mating Y2HGold(pGBKT7-msp2) with Y187
(pGADT7-cDNA) mating

% | THP-1 HRHRBEO R EEMERSIN

Table 1 Bioinformatic analysis of THP-1 target proteins interation with Msp2 protein
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SEEE M 36, C3H#E 2 DNA/RNA & £ BEF SRR T B PR R 1
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A2 TR A0S (HGA) R I RN 5256 28 3R A Kb Sk
VLA R B L 1 IR A I /M BRI i T L R
15 77 b IEEN, A ISR 785 2R YT - TERRUN &M 0 %
[E ALK, HGA J5 {51 | 20 5 1M 375 BoA% A I PR3k — B e
o, HARE— @ M pET- 2200 S E rh pa R X HGA JR 58T
B2 0.7%, ZMAET R F 5 5 B S R IR IR R
ST A W AE L IR R AE A SR T R A PR AR
2006 IR E A B B E R R I T OB 40 B ICIE AR g 191
21 R A I TC TR B AL RR IR e s 4 0O, (R4
N e Iy AR RS N el S Uy ol E| R E 31 W A N
MR o TN G AT R 1) S0 06 25 [l B R 2, & B LU R 4 U iR
X ABE, BEAETCIE AR 1gG LR FHEZR A 26.7%08, % Kt
8 KRR R RS A5 AT IS TRA TR TR A,
S50 R IZ M X TCTE AR MGG HUAAR B 32 8.8%0), i A X Ay
W R i S S ) W, & IR IR G U sl 4 TC R A R
FIBLGAE TR [EIR 22 M IX L 0 24 330 2,

&R I TS IE 1A (A. phagocytophilum, APH )i $f LAk
WSS SR G 7 10 200t A R 24T A R A 4T ) vl g
SN KRR, T G A0 R A Z AL
PR A BRI Y 23 A SEAIL AR P15 B I B =22 {3
APH AR BEAEIX LU A v A AR 60, AT Bom ML TR IR
AHFE . B, ABFgEaE FH e =G APH 43 B bk LZ-HGA-A-
gent 7 717 1 Msp2 FAZ AL THP-1 MAFGT T4, FIl I
BERURAE 12 AR i % 31 5 Msp2 8 07 8 1 B AE ) THP-1 41 iy
EA, X E A F 255 R AR L AT O
ARG A RREG 5% R AR AEE T A R X (3R 1),
TR AR IR T A AT S

NADH fit & B (Z i) Lo 5L 13(NDUFAL3) 20 452 A
W) 1 GER A A R R R e A R Db AR ] 2 il — A
WHL7, NDUFA13 8488 ff iR WL 4 amirh 2 A 1 sk
T REZY 40% B EE LR s 7% ~ 14%), He Fil CaoPYR
¥R, NDUFA13 7E40 A 45 40 T — L8 (5 S
HOEAEIT . HuPRERFTE A B, TR o 24Pk NDUFA13 1)
BT AN T Y caspase-3 il caspase-9 T~ P T i 7=
bRy caspase-8 AR T [RIAFIE 51 M BT N H202 JEBAE 1k,
HCIG 0, F AR B A I M U (ROS) AT LUAESE A5 fift, 2 fiff
STAT3 ZRAKTE AL, B AU L N BL IR T (553 B, 4 i 4
IR R A

— LI R AR 1 L1 (RPLLDAZ B0, 23RS
FHEAR 60S AN 40S W ELRY G A, HE T B AR AR A= ) &
A,k " AR A (ribosomal stress )" Tk " 4%~ Bt (nu-
cleolar stress )" MG , A%HHA 60S SO IAAZRH , FE IR 1Y)
RPL11 25 P A AA% T B BB AN, A% B 40S /NI 364
A% FH,RPL11 2 [ 2235 iR RPLI1 2K A 4a 5 56 R 1Y)
mRNA 58K FH, KRR RPL1 & A7 7E T 405
o, DNTTTS S0 p53 (5548, I 4R T, IR AR K
B,

TR R a(PTMA)Z—A~ 2 Ik, T E D)8 R 7E A%

I ORI st b e W i O N S iR e S T R (R I

QAR ok 40 [ B i 40 L D97 TNFo A1 IL-2, {3 CD4'T 40

CDS8'T 1 NK 2 i85 77 A= , 1 55 bk L2 40 o P 40 0 st

WA IIRE . RNAL THURTHNR SR o(PTMA)Z R 1] i 2

L TR,

NALE AN G(CTSG)J& Tk S1 38 H 5 5, T
2 AN A %E B S RS & H i C(chy-
motrypsin C)A F¢ A UE , FTRES 5 48 T AL AN 4T L 2540 21
SUE AR E Y R . A OTTERIT, th VR4 AR O AN 41
FI G(CTSG) il B2 15 EAMAh , 255 385 K (Integrins,
AU AP ) b B AR S R AR, AR E T L
eSS S B BN ANAE N , S 2 A A D RE A 2 6 4 R
RAER T, 5 TRAURR SRR o WEA WA TCTE R ik
AN AL A I AFAE , BF 58 R BRI A AT L BEL W 62, 386 1A
S NI AR RS (R 2 HLH NG D % S g A R
W7~ CTSG A] e i MUK b i) — MR MK it g, FE LR IR S
RO R & i AR R FIBTVE . Msp2 5 CTSG 2K (A T g fili
KRN K ikl CTSG Jzki i o A AR F i, SR BHA O E IE
JE BT T APH ALi A S5 I B AR5 L S EAN TR
R L, 3 T AR D R L P A A ) 23T B AL 2 —

NS48 % 1 36, C3H #£ 2 (zinc finger protein 36,C3H
type-like 2; ZFP36L2 ) FE K| J& FL IR LA TISTT LRI GY - 1%
FI IR T AR IR (TPA) (2 kAT 2243 24 (EGF ) 55 Z
BRI, ZFP36L2 2 —MBUE Y HE 3 SR N1, il RETE
PR A TR T TR AE T . HGA (35 45 22 M R
AR, FA AR SN AN B . Zhang SEPIRIFSE K B, A R AR (FE A
IR ) RIELL AN AR IR AE (T ZFP36L2 3 sk 1k
IKESEIN, ZFP36L2 7] LSS & B FLAH LT 40 Y mRNA I,
et FRLSUTRE T 40 T 2 1) J SOIAELZT 240, S S AEL £ R v
TEIRELLAINE . BIRVETT W ICIE AR T USSR i, (H A3
LSRR AT . A5, T IE APH 73 Bj#k Msp2 5
ZFP36L2 %4y, BUfli ZFP36L2 ANhE 5 FUNHHLL 41 ) mRNA
S50 BHATLLANME 5, X T AE 2 [ HGA i NI 195
SERAERIIRINZ —

it BIROPTE S R UL ORI 25, St o3, Hh [E] APH
Sy B BREE H Msp2 5 NDUFAI13 RPL11.PTMA kA4 4E M, 7]
RERZI 11 220 M A A IS A 0 1 S L — 815 S i
SE R, SO I ki s EAME AR ITERT . S, AT
W I 2 - i SR AR AR R, R R 420 O
BLER JCHE (A A 4 A LI R I R B AT RESZ M EAT 1 20
Tt TR R BRI FR T, B HTASBIESE A1 A E e 7E
— L HE Msp2 SHLE F AR, BIRER - EEEAEME T
PRSI, B8R HGA LRHLIR / s 50 Bow L F
PR G/
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