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[Abstract] Objective To create and evaluate the PCR restriction fragment length polymorphism
(PCR-RFLP) based on hsp65 gene as a method for rapid identification of Mycobacteria to the species level.
Methods hsp65 gene was amplified from the DNA of mycobacterial reference strains and the PCR
products were subjected to digestion by two restriction endonucleases Hae ll and Bstp I , then loaded
onto a 4% MetaPhor agorose. The size of the restricted fragments of each species (strains) was determined
according to the position of the fragments on the gel, by which the differential DNA fingerprint was
confirmed. Results A total of 40 Mycobacterium species (strains) was analyzed, in which six reference
strains of Mycobacterium tuberculosis Complex had two different electrophoresis patterns, and thirty-four
reference species of non-tuberculosis Mycobacteria had unique pattern. Conclusion PCR-RFLP Based
upon hsp65 gene can be used for identification of Mycobacterium species, and the method is more rapid
and simple and easy-to-use for mycobacterial species identification.
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LEBRKR LB BB (F L)
G50 A B PR o AR E Bk (H37RV) FI 4 B B AP B
(93006) ¥15K 15 T B 25 & A= W ) i K % BT 20 BT
BERE,

F1 ORER) A EHTE IR hspoS EERRII &0 TR
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g WREK ATCCHS  Haell Bstp I
7

95001 N4MEFTE ATCC25291 235,210 125,100
95002 FuMSHEFTE ATCC13950 235,130,100 145,130,60
95003 WENEHE ATCC19250 135,120,85 160,100,60

95005 t4rHift e
95008 FEEC/MEH B
95009 WK EIMEHT
95012 F=RIAHHATHE

ATCC15755 325,120 180,130
ATCC27962 235,130,80 140,100,70
ATCC23292 440 160,125
ATCC35753 240,120,80 130,115,57,52

95013 SRS ATCC12478 235,210 125,100,80
95014 #G/IEEF 4 ATCC927 235,210 145,105,80
95015 IR/ ATCC25275 235,210 180,130
95016 FHsMHFIE ATCC25276 235,210 110,105
95017 IS RATE ATCC19981 235,210 147,129,100

95018 KIC/HHFHE ATCC14470 235,210,85 160,115,60

95019 FHIRINSIKHE  ATCC35799 440 130,110,70
95021 By Bk ATCC19977 235,210 145,75,56,52

95022 fEASHEATHE
95023 HLRSMEATA

ATCC6841 235,120,85 142,121,60,52
ATCC19420 235,130,85 142,125,61

95024 FSYRIHEE ATCCI11758 235,210 140,80,57,50
95026 EHVMETE ATCC27280 325,120  200,70,60,55
95027 S RATE ATCC23366 441 130,120,70,60
95028 R AT EE ATCC27278 235,210 144,90,60
95029 FEIC/ A ATCC43910 440 132,127,66,50
95030 FHELMHH ATCC14474 235,120 145,100,55
95032 WHIPEHTE ATCC43909 441 170,89,60
95034 FH&GIrEATE  ATCC25795 320,130 175,146
95035 RAMIHTHE ATCC27023 235,210 140,90,60
95037 BHEGHEAFE  ATCC27024 320,120 160,125,60

95038 FRiSIHIH B ATCC27282 235,130,85 144,83,60
95039 /MBI ATCC33776 235,210 146,130,96
95041 FEANIN/RABHFE ATCC35796 235,120,80 186,140,51

95043 HEFMATE ATCC27406 235,130,85 160,145,57
95044 BRI ATCC33464 235,210 160,60,50
95046 T-FA/MAEH B ATCC19627 325,120 135,90,58
95048 HE /MG ATCC19422 325,120 135,88,58

95049 IEMSIEUTEE
95050 FH-EHTHE
95052 LEMSHHE
95053 LR

ATCC25420 235,120,85 150,130,70
ATCC29678 235,210 160,60,50
ATCC35810 235,120,85 150,130,70
ATCC27294 235,120,85 150,130,70
H37Rv G5 HiH 235,120,85 150,130,70
93006 44T 235,120,85 150,130,70

2. SYEATEFRMERR DNA 425 Bl— 3 R IR
% F 400 ul TE[10 mmol/L Tris(pH {4 8.0),1 mmol/L
EDTA %, 40 s AR FABR BE LB HE 60 s, 12 000
t/min B0 5 min, B _EJZBARYE R DNA AR

3.PCRY"#“ . F 5|4 Tb11(5’ -ACC AAC GAT
GGT GTG TCC AT-3' ) #1 Tb12 (5’ -CTT GTC GAA
CCG CAT ACC CT-3")i#£4TPCR Y"1, R BAZR 50 ul,
H - PCR BB K 25 wl, KH7K 20 ul, 514 TB11 #1

TB1245 1 ul, DNA#i4R 3 ul, PCR KM &MAZEN
B 94°C 5 min, Z5H:94°C 1 min, B X 60°C1 min,
FEA4 72°C 1 min , 30 MER , HJ5 HEAH 72°C 5 min,
P 1.5% BV RE BL T, EB e, 2E5MT
TMELR, =P K/A 440 bp,
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Z(f3%5U HaellF12 pl 10X MY mhik , LA R B
Rk, HBERERERARDEMRAE,
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100 VEs Em 3k 2 h, EBHefa , HFBA., FH
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. M: 100 bp DNA Ladder; 1:H37Rv; 2:93006; 3:BCG;
4.95014; 5:95015; 6:95016; 7:95017; 8:95018
B 1 B sATHE B P (Bk hsp65 R PCR Z55R

2. Hae T A 7] 4> H7 : hsp65 2 B PCR = &
Hae Il A7) . MetaPhor B i 475 1 ik e, Ok 7] LN )
Fh(#R) BARARIBFESEE (B 2) .

3. Bstp | B§Je 3k : hsp65 3K PCR =414 Bstp
1 B8 U7 . MetaPhor 3 i W % K& o8, 0k 7T LA [m] g A
(%) BARAR B SUEE (I 3),

4. Hae I #1 Bstp 1 BYI Lk FBITHE AR IEEE
Ji: B A% b &4 Tk sh 7 &, R VisionWorks LS %X
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¥E : M: 20 bp DNA Ladder; 1:95001; 2:95002; 3:95003;
4:95005; 5:95008; 6:95009; 7:95012; 8:95016; 9:95018

B2 SRS BT EARUE AR (BR) hsp65 BH
PCR 74 Hae Il B#14347

TE: M:20bp DNA Ladder; 1:95001; 2:95002; 3:95003;
4:95005; 5:95008; 6:95009; 7:95012; 8:95016; 9:95018
B3 EBIBORF EBRAE RN (BR )hsp65 2

PCR™4) Bstp | BELISH 7

SIEFFEEAN | BRSO 1R SO — 3, 1 R E
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TSR B A AL RRE SR S 1R AR IR YE , 5 R 2o
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TE%B, K —HRIG R B BN 44 A, HH R R
MRt BAT, MASFEYERAREESATEE
FHA PR P 52 , T ELEA IRASER , 7 @S prfidt
BRAERFHLA, BT R RE L 2 0BT R T
BERRR . XTI E A RTHRHE K A1 R i A9
Tl R, L R AT AR AT R S
BIPRMEAL T o , TEBERE VI B /AR B R R
HARS 53 F B 65 X 10° B4k 5L 8 H (heat shock
protein) & B M — > B RBER M EBHUE,
WHURBR A SRR R AL, G H A
RIS BT EEIER R AL, HARTBEE R hsp65 ) 12 HFF
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9 PCRY ¥ X1, PCR =42 KR il 4 4 1 %8 Hae Il
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BREEERE b2 PR R 5 SR, AT A A
KA, TERT IR R/ NEATHHE R, R T # 5
Y BARE T, B0 T <40 bp Y7 . AHIRH
40 Fh (BR ) M BOFT B AR vE AT RR L 2 B0 36 AP B, Hoep
6 ¥k MTBC 3 ¥R&E M BUFT B . 1 Bk IE M /3 BT R A
1 Bk AR FT B B4R SR — B, 1 bR UM BT B
B HM SR, 4 LR RITEE A
EHEAE HmEEL R, STFEEIBER
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B R HE AV AT LA E M, (Bl T4
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PCR-RFLP &% F PCR H14> T4 W% k",
B T PCR BA R I fERE SRR UH R
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