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Microbial Identification Using High-Performance
Liquid Chromatography-Mass Spectrometry
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High-performance liquid chromatography-mass spectrometry (LC-MS) is suitable for the
identification of microorganisms. The technique is capable of performing sample clean-up,
concentration, separation as well as structural characterization. Microorganisms can be differentiated
or identified by the LC-MS analysis of biomarkers such as lipids and proteins. The microbial
identification is based on the biomarker profiles or protein database search.
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Glycerophosphoglycerol (PG)
Glycerophosphocholine (PC)
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Glycerophosphodimethylethanolamine (PDME)
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W Wi VB (min) | EHESE @@ | R

1 | Cl16:1/C16:1-PG 31.99 0.6 W 48 1§ Methylosinus trichosporium I i
2 | C18:1/Cl16:1-PG 32.53 11.2 BAE NG H 84 48 %,
3 | C18:1/C18:1-PG 33.71 09

4 | Cl16:1/C18:1-PI 34.96 0.6

5 | Cl16:1/C18:1-PE 3542 0.7

6 | C18:1/C16:1-PDME 3746 24.5

7 | C18:1/C18:1-PDME 42.00 40.0

8 | C18:1/C16:1-PME 47.58 4.8

9 | Cl16:1/C18:1-PC 52.16 0.5

10 | C18:1/C18:1-PME 56.23 16.1
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R2BADBHEZIIT RO RIGFEEEGE (B
2% Da > £ HRZIER - deiBEIR S 54%)

2430 9739 12230 18123 33418

6414 9982 13482 18159 33725

7272 10298 14066 18160 38205

7706 10385 14286 18568 40715

8324 10633 14361 22282 40996

9123 10692 15952 23005 45369

9459 11193 16880 24979 52776

9548 11989 17053 28510

9573 12214 17552 32374
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B | MBRIEAEOHE | HRESENHE & 3.

(a) Y& (5 min vortexing) FOHEHBAREGE » A MY
H,0 43 - ABME °
0.1% TFA 43 24
PBS 51 31°
Acetonitrile/H,0 (40:60) 15 13

(b) Z=HW3% (in water)

Vortexing' 43 =
Sonication 38 34°
Freeze-thaw 38 32

(c) EXH R
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2000

B 4.
#r e lE 3
SRR e
WEEAHM
2RHH

2000

BHEAME_+THE5E=0) 92.12 35



1007
80
60 X (E-RER)
40
20 Ma —
0 T I 1 L 3 Uy " U R 0 v 0 T T R S R S
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
1007
80
60 FTX (BRER)
3 407
20
=
(] Aer,
xe 0 e —— - oy — L L e e S e B i e e e e e e e e e S S
% 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Q
<
2
= 1007
= ]
% 801 %/_\BE
(0t 60§
40
ZOj ~
2 4 8 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
10073
80
603 ERWACS
403
20
0 L T T T U T y g - 0 — 0 T 0 T T T T
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 386 38

Time (min)

5. /18 2 M IRAT 09 B AT 0 3R F — AR S A KB EIR 5 PR R A R BATE
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BRI L2 R - 5 AR Bl E e
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4. EREEHERNES

IR AR R AR B LA R B Pl R R A B 3
FEAURF - HYERETE L 2 58 RAFAYE RS R AR E
T AR EATEEETEMERE (fingerprint) &2
IR ER2HTE > RN HERENEEN
[ AT HR Bt 55— M B Pl iy R AR 1R - FMfEFIA
LC-MS 7Bl B B S T S E BB 0 T BRI 5E
& HEREPEHHEEDE S TEHEAET
¥ Hif - Bl 50,000 {#FEEEEHEWFY]E
FH genomic open reading frame Ei nongenomic entries
TR ARSI - FrCA - Al THE SR IR E
HHEGNH 2T EDEEENTS

Ry T HIHEREESRMAEY) - Wia T8
{EHAEY)—FFE 3 (matching rate) » &3R5 A MY
AAEAAEY > B RAE FTRENKE  F5%K
(matching rate) EFRBTEEIREAE T » 5%
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& o AR AT AR — RS &
EERIBETYIESR 4 1 B RZKREFIREZE R
SRR RIESE - FrEE 43 HEHESE 30
{IEF] Swiss-Prot & A} R BG AR B HY & 2 BT
& HHE 70% FER - RIBEET TG
S AT REAE FR MR R RSt T BB 2 ~ BRI B EHHY &
H'E (post-translational modification) BENTEEEHY
B H SRS Y o HAFE =R —(E Y
HIE S HFFZ (18% for Haemophilus influenzae) ° 5F
B ERA AN ATE R 6 &R R AE B - B
a0 > A5 Swiss-Prot/ TTEMBL & RHERVRE > HffA
KRIGER R AT ERE 84% @ MENRE /G
HITEEYI/Z 55% (Streptomyces coelicolor) °

5% 4 WA > BEFHANEIBRGLRTEEER T LTSy
HErs R e re RS 2 IERERIHI R AR CRIGHRE) -
& {EFH PBS RAEBUARKIRE » v] IS EE L HHRFRY
R BHFFERAAE 61% © 1M acetonitrile-
water (40 © 60) Al AJJES—I ST EH 80% © By
TRE S EMPER AR R (N EeeE A >
THEEMAEYRER  HA RS E
o R P mT DU B n] SERUAH R AR o Feffith
AU M E TSR E R S ER R
ARYIH) - BB E B R HE R E A g
HEEYE > FTAENRFGER (KK 60%) RIS
FRER R AHTERT 2R A

€ -~ #ER

WAHRETRESIPRES - i R e A - B
HECE B REE D TR EHIRES) - WAHRE TR AL
RIFHE G TR, - RS R YRR
B R EABER BT > EREECERE LA R EE
BRSSP ESEY) > Fhl e B rE
TR G AR L BRI IR RAF B AL
 WGE AT A EIR BRI B S B T B
A9y - WAHEITE R H TR A 2 B E Ly 55t
L0 R BN E BB AL - B - B
SR AT RERIA E SR B R A
Ik

R4 EHBEF PR -

AHER
R BRE
H.,O (5 min vortexing) | E. coli (70) | H.influenzae (18)
0.1% TFA E. coli (60) | H.influenzae (16)
ACN/H,O (40:60) E. coli (80) B. subtilis (27)
PBS (desalted) E.coli (61) | H.influenzae (20)
Sonication E.coli (58) | H.influenzae (18)
Freeze-thaw E. coli (61) B. subtilis (18)
PBS (nondesalted) E. coli (66) B. subtilis (26)
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