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Abstract

Objective: In order to study the role of EsxH in Mycobacterium avium, EsxH protein was expressed
in prokaryotic expression system and its effects on U937 cells apoptosis were investigated. Me-
thods: The EsxH coding sequences were amplified by PCR and connected with the expression vec-
tor pGEX-4T-3 to construct the recombinant vector pGEX-EsxH. The recombinant expression vec-
tor pGEX-EsxH was transformed into E. coli BL21(DE3), and the target proteins were induced by
IPTG. The GST-EsxH fusion proteins were purified by glutathione-agarose gel column after the
cells were disrupted by ultrasonic disruption. The purified EsxH proteins were applied to U937
cells and the apoptotic rates were measured by flow cytometry. Results: A 294bp EsxH gene was
amplified and cloned into the expression vector pGEX-4T-3, after induced by IPTG, a fusion protein
GST-EsxH with a molecular weight of 36.5 kd was successfully expressed. Different concentrations
of EsxH protein were applied to U937 cells, and the flow cytometry results showed that the apop-
totic rate of the treated group was higher than that of the control group, with statistical signific-
ance (P < 0.05). Conclusion: EsxH protein could promote the apoptosis of U937 cells, laying the
foundation for further study on the pathogenic mechanism of Mycobacterium avium.
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HE: B EBRRERSH B I OEATHEsXHEH, IR TUII7HM, HI5E 5 EW4r T
R, 7% FIFIPCRY I HEsxHFALFS), SRIEBApGEX-4T-37%H:, MBEEHRApGEX-EsxH, ¥
FEHRIAB A pGEX-EsxHE 4L AE. coli BL21 (DE3), 7EIPTG/EH FiESRIZEHKNEH . FAREBRLOTEE
BHTHERE, B EEEI S B H A I b A AL GST-EsxHR 5B A . 2k /5 & B/EH T-U93741H,
AR U ARATE, &8 PHHERFBRRXNN294 bpMEsxHER, FWEAREERSE
pGEX-4T-3, ZIPTGHESRERIIRIE—NMTFEKR/INN36.5 kDal i EEGST-EsxH. KA FRE K EsxH
EAEHTUI74iME, SRAGFRAENMRATR, KUABAMRAT RS TR, XERAF4
HEEX(P <0.05). Zi: EsxHEARBIEHUII7THMAKET:, ABE— BB S HBTH NBURHLHIZ T
TR,
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1. 5|8

9,53 K FF B (Mycobacterium  avium, MA)Z&—F4i&2 dh, PRI EBHMERIME, NIESZ 0 H A H
(Nontuberculous mycobacteria, NTM)H FEHIBURE, 7ERPK T EGEERARETHE B A SRR 598
FrETE NI SBORTER, |2 AFAE T 38, oK. SRR DA AR rb 1] (2], AT R T8 sl B 3
NS G KIEAN BT 51 RS . R SR A AR P A A, (I ARAIEREN ERMANE
NSSBI N AIATAE R . Aok, 78 HIV PEPEEC0ER S, NTM BGLET G HL AR, 6N
BT, FpT o BB R3] [4] [5] (6] S0 BT B EE SRR AL, HImARRI. AR A
FRERAS B35 SR SSAZAHRAL, WE R G IRIE. AL, SR RIC R0 S BB R 235
SUEMMRAS, PRGNS R e SRS BT S BT E 5 S5 0 BT RO 25 ) U A
I, VRIS BT W S AR A A — 2 2 57, H S 0BT i EE S5 70 BT 0] 22 A 2 5825 2 Y B 245,
P S S BRI R IO e 2 A R IR 24, 5 43 R T 9 I R 2 B RO AR ST S5 0 45 % 24t 22 SR BN BURK [ 7]
[8], FLIGITHMERE thig K,

Esat-6 (6 kD early secretory antigenic target) & FH1£5#% 73 HFF B DR1 X4t I H1 ESX-1 RG- b EH,
se— /N EE IR . ESAT-6 R G2 40 o 18 5 40 M PR 1R 7= A, i S E R 4 43 TL-1 A T
AL A TFN-y, RUEAE MTB BGd A o fig 35 56 RNk S RN N G e AT A K RIS  EsxH(Cfp-T7)
N Esat-6 FE8 [, 5 EsxA(Esat-6). EsxB(Cfp-10)[AJE Esx K& . TR, X Bsx FEE AR 2
£ 1E EsxA(Esat-6)F1 EsxB(Cfp-10) |, xR HARRL 72 W 54D, Esat-6 KR € U AR 515 F 40
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A EAEH SR kL EFREH, REHRZSE THSHEEMMMMET:, X B rRiEHE.
AN RS S RT3 ST VIR D) EsxH £ R, #ETBEAZRIA, JF¥ EsxH 8 A1EH T U937
A0, WP IRTT EsxH X4 T BI/EH -

2. HNERE
2.1. M8

2.1.1. E¥RFIRAL

L 3 KM B (Mycobacterium avium 104)If5 PR73 85 B AR BT PUCH R B 16 X005 Pl 5 42 i H O 25 4% 55
R PTRAE: RIAHIK pGEX-4T-3, E. coli BL21 (DE3) AR (A7 EEAA L U937 MAITTAEM R A (L
YA RAFIEE.

2.1.2. AFIRALER

AxyPrep %:[K4H DNA /N EAFIGE(Axygen A F]); FURL/NEHFE AT & DNA IR EGATI S CEE R R
HEFEARGIRAT): 0 BAT# R 775~ Middle brook 7HY/OADC £5373E, KT @R 7554 LB B 9%
%, Biological Industries (BD)G A= MGG E T F TR ERHEA R AR, 1640 $5FR B MERD) W B T 75 7 0
FeRFA PR 7] 5 BR 114 P9 VI EcoR 1.BamH 1. T4 DNA . Taq DNA %4 . DL5,000 DNA marker,
DL2,000 DNA marker ¥ H K% TaKaRa 549 TAEA PR A E: Annexin V-FITC/P I T Il A4 & 06 T
BB AEYREA R A 7 . PCR 1Y Biometra Tpersonal (Biometra /A 7); 538 44 504l Eppendorf 5810 R
(Eppendorf A &]); HER MG R4 UVI-7600Z (UVI A F]); AW02¢ 4 ThermoFisher 1300 (FEEX KA F]).

22. /&

2.2.1 .EsxH EEM mEREXBITEPHRIA

4 GenBank H' Mycobacterium avium 104 Bk K 2H DNA /751, | Primer premie 5.0 %11 EsxH 2&
R4 K70 514, EsxH-F: 5-TAAGGATCCCGGGAGGGCTGGCTGTCGCT-3’ (X273 N BamH I 1))
£ 45); EsxH-R: 5’-CGCGAATTCCCACGGTGGTGTGCTGGCCGTGCGG-3" (X£k#573 N EcoR 1 B AL
=) LA Mycobacterium avium 104 3K 24 DNA SHARAR , 54T PCR 4735 . PCR R M AT : 94 CFiAEPE 5 min;
94°CA M 30 s, 60°CIE/K 30 s, 72°CHEAH 45 s, 3£ 30 MEFS; )5 72°CILEM 10 min. 4 PCR =415
pGEX-4T-3 FIAFMIEHL G, W EHRKIEK pGEX-EsxH.

F R IEFURL AL E. coli BL21(DE3). #AEUFEEVE T 37°CHE 7742 OD600 = 0.5 I, I 20 pl 9%
J 4 1 mmol/L i IPTG 30°C 5 5:453% 2~3 h, 4°C, 5000 x g 25Ot B4 . %) B 44 4 2 (3647 SDS-PAGE
iRl

2.2.2. EsxH EAREHA BN K& 21k
VRV B 75 RO SR IE I, 8 Al SR e O R AR 1 DL o 20 ) B B35 ANYTHE EAT SDS-PAGE fi
T, A IDEH KB R ER AL B

2.2.3. EsxH ERA X ERELM U937 AT RIFM

B A KR BB, BRI 2R 1 x 104 /ml, [ SFULARCE I 1 ml P2, #aifk
ORI IS FUAR T, TR LR 2y 508 04 504 100, 150 pg/ml, FHAMRERE 5 ML, WET
37°C, 5% CO, HEFRMIETE 24 ho %18 Annexin V-FITC/PT 5 T4 MR S 1545 5 B30 b B U7 () 40 B 33047
e v
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2.24. BERGHHS S
25 REE A EARHEE RO, 7 Z 50 A IR T L, T ZEAASTERT ) oA I63E4T LB, AP <0.05
ANERBBG TR .
3. ERESH
3.1. EsxH £F/) PCR ¥ 8 R EXBITER PRORIEFMA 1L

HIH PCR HARY 1Y EsxH JE (K], PCR )28 B3l B kAl , 43 21— 2% K/ 294 bp 19 2% 7 (4]
1), ZWF5Hr, 5 GenBank FH2AEHF 5 —5L.

ble

VF¥: M: DNA Marker 2000; 1: EsxH % [A

Figure 1. The PCR amplification of EsxH genes
1. EsxH £ [F#) PCR #1845 R

¥ EsxH 2K 5 pGEX-4T-3 # A 2 4 8 51 41 380K Uk pGEX-BsxH. ¥ HEAHRIATRFEILN E. coli
BL21 (DE3)iH T FR1E, IR i SDS-PAGE H ¥4 T 8418 36.5 kDa [f) B s A X5, &P EsxH
ERGFT RS RIRIE . @M H IR SRRk &EE, 4 SDS-PAGE HiJk, 4R/~ EsxH
AR Ak R 2).

kDa

44.3

29.0

VE: M: %A Marker; 1~2: EsxH Ei#; 3: EsxH UUiE: 4~5: 4ifb)5 10 EsxH A& & A

Figure 2. Expression and purification of the EsxH fusion protein

[ 2. EsxH M & EBRFTIERLG L
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3.2. EsxH ZE AN EMEARE U937 BAT-HSIE

3 0. 504 100, 150 pg/ml 85 FALFE U937 4 36 h 5, WAL -3, 455 IR
HRZH.(0 png/ml)-5 & A B 2H R A ) T2 2 22 e B G i h 2 (P < 0.05), Z5 R L35 1, 5] 3. % B EsxH X} U937

A TA AR, HIRE TR EEE R W S g .

Table 1. Effect of EsxH on U937 cell apoptosis
= 1. EsxH %f U937 4RAA T AT

EsxH & AR ¥ (ng/ml) n HMHTH (T £s)
0 5 11.22 +0.84
10 5 20.45+1.22
25 5 24.12 +0.50
50 5 29.25+1.85

P <0.05, treatment groups (10, 25, 50 pg/ml) vs. control group (0 pg/ml).
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A. Control (EsxH 0 pg/ml), B. EsxH 10 pg/ml, C. EsxH 25 pg/ml, D. EsxH 50 pg/ml

Figure 3. Effect of EsxH on apoptosis of U937 cells by flow cytometry
B 3. AR EsxH %t U937 4RAATAIFIT
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4. i1ig

SR FRIE R G052 H R B 5 2540 J B A A G S5 5 R E RGN BRI T A AUk, AR
ANIRIE R R IA K, SR IR A 25040 57 T 2 ——B-D-F AR AL HF IPTG)#E 4T T . pGEX-4T-3 N
— PP A RIAER, B tac JBAIT, RERE A RCH bR H I EE DR RS SR TR i SR B S5 I K0 R IE R 58
(AT REmE, [F E R B BRI GST 434, AR T2/ NWEAARIfRE Rk, FEaif by
T I SRR GST-tag VIR

SRR AT, ORISR E RGN ) AR AL 0%, Rl B & R
ML DAIE B 5 W A A P (9 2R AP 85E, T4 WA R 1 0 45 o SR T ot 4 M 9 P 4l P S 41
1) 6 O A B ST, FE S5 A% A3 AT T B G S W A LB, {7 R 40 M SR T TNF-o0 F1 fas 52 k2>,
RSN EHRA TR mel-1 FRIA/KE B, AT A S 240 BRI T A T 52 A3 R 2 R A4 9]
[10] [11]o MeAN, SEZ 53 BT B 2 48 B T 4 4 A G w]od i H B S 4 fid (1 2 R 140 nuoG PKE
SRR T E EANMSRSEIN[12] [13]. SRTAE S5 1% 3 O I GLM 30, 1 = 20 B ) 08 T2 UG 1 - 5% 0 BT
B IR, ERUSHT 118 AN TG KIR GG Fl . Esat-6 NI R& W R EH REN— AN HEA,
HAEESEEEMIE T PR IEE K BIE M . Esat-6 /i 2B 45 0 BOFF i, Hoohfig 3 W4 i 3
TORIE KGR ES, BRI T 8542 0 BOAF B IE A M ] 199 5[ 14] . Derrick 55[15]8F 7 &KL Esat-6 REf% I i
caspase [RIE, FI| F #F A= #k H37Rv B Y% THP-1 4 /i 48 /NI J5 RE (675 £ 4 2 2 R 77, 1 A RE KX Esat-6
{1 AR Ko i = 248 B g 90 2 UG B S 5

EsxA(Esat-6) &5 i 4 BT I 0 b /Ny TR 1, e iE 2 Mgt 518 R4 BAER, 25 &0
SN BRI . W, 2208 Esat-6 8 (AN IR IEBRI, AN 3] Esat-6 [)509#,
B2 SN B B 8 100859 16]. EsxH 1EN Esat-6 KRR AR 2 —, BIEAW 7K, EsxH
WAk B AR R T

5. &t
EsxH 2 [ S0 02 3 U937 40M pRI TS, 76— a2 30 BBl P E U 1 2R 5 2 1 G P A B A T 46
E&mABE

IV E SRR ST H (2015GXNSFAA139077) .
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