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MALDI-TOF at DSHS

e Chem Threat instrument used for John’s Hopkins Study 2008

— Donated to Biothreat team
» Bought Biotyper Library for Bacterial ID
 Machine PM
e [nitial trails summer 2013

— Validation study completed August 2013
— Routine testing started September 2013

e Run weekly for Bacteriology Team
— Aids in their identification

— Validated only for 20 organisms
» Known ATCC strains used for MIS Validation Study

— Results not reportable



MALDI-TOF for Bacterial ID

* Testing Methods
— Direct
— Extraction

« Machine Operation
— Automatically captured spectra and analysis
— Manual running of samples and analysis



Bruker Microflex MALDI-TOF




Direct Method

o Sample is applied to target plate
— Toothpick
— Pipette tip




e Matrix is overlaid on sample
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Extraction Method

Add 300 ul Overlay 1 ul
water to tube of matrix
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Machine Operation:
Target plate loaded
Moves to position
Pulls vacuum




Machine Operation

o Calibrate using Flex Control Software
— A calibration standard is run daily

— Single button Calibration
e Manual alternative

e Samples can be run manually using Flex Control
— Spectra saved and manually analyzed



Flex Control

B flextontrol - microflex - [MBT_FC. par]
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& MALDI Biotyper

Biotyper

Spectnum | D:AData\BT 21312V61-2 Marwaal 2-14-13\0_GTMVISLINN... | | MsP | | ;N‘N-N_i Identiication

Entercbacter seroganes ATCC 130487 THL

rel_int

1.3 T T T T T s

104 1
A5 SEGET TS ST
0 2 4 6 8 10 12 14

miz [10*3]

Selact spechia and press <Ciil - G> 1o
view eal spectra or <Ctrl - Ny for
notmalized spectra,

;l .’ EEEMT‘!:M !E — ———

a celludar organiams [(/3335]
- Unazsigned MSPs (0/0]

@ Enisobacter asrcaenes DSM 300537 HAM 12354
@ Enlerobacter assogenes 15282 1 CHB 12175
O Klebsiela pneumoriae 37924 PFM 11,887
© | Klebsied moriae 350 ozaenas DSM 163581 HAM 1.683
© Racultels omithinoltica MB 18887 CHB 11.851
@ Kisbsiella preumoniae ssp pneumoniae 9295 1 CHB | 1.690
@ Klebsiella preumoriae s3p peumoniae DSM 30104T HAM 1649
@ Kisbsiels pneumeriae 37585 PFM 1630
@ Kisbsiela preumoriae 37535 PFM 1628

| Selected MSP (3935) | Cunent MSP| S pactium Scares [10] |



Machine Operation

 Realtime Classification Software (RTC)
— Automatically captured spectra and analysis







Data sheet

Analyted8 m
Analyte Name: G6
Analyte Description:
Analyte ID: 18¢
Analyte Creation Date/Time: 2013-09-05T12:44:05.531
Applied MSP Library(ies): 2013-07-16 13:05:17.859, 2007-12-16 19:47:21.218
Applied Taxonomy Tree:
Rank Score NCBI
(Quality) SAREb T AR Value | Identifier
“_l_'_ ) Stenotrophomonas maltophilia DSM 50170T DSM 2.46 40324
( +3_|_ ) Stenotrophomonas maltophilia (PX) 23086229 MLD 2.382 40324
3
(++) 2.085 40324
( :n» ) Stenotrophomonas _malto 2.066 86188
( +5+ ) Stenotrophomonas maltophilia 10942 CHB 2.04 40324
(2) Stenotrophomonas_maltophilia (Pseudomonas_hibiscicola_#) LMG 980T HAM 1.856 86189
( I ) Stenotrophomonas maltophilia DSM 14322 DSM 1.809 40324




Meaning of Score Values

2.3-3 Highly probable species identification (+++) Green
2-2.299 Secure genus identification, probably species identification (++) Green
1.7-1.999  Probably genus identification (+) Yellow

0-1.699 Not reliable identification (-) Red



Quality Control

 Bacterial Test Standard (BTS)

e Used to calibrate machine
— Escherichia coli >2.2 Score Value

BEV v 5

.




Quality Control

* CAP regulation known bacteria run daily

— Stenotrophomonas maltophilia >2.0 minimum
score

e Blank
— To test reagents and consumables
— <0 Score Value

e Extraction blank

— To test extraction reagents and consumables
— <0 Score Value



Overlay
target with
70% ethanol

Incubate
5 min

Cleaning Procedure

Rinse target
with di water

h J

Wipe target
with 70%
ethanol

Y

Rinse target
with di water
and dry

Cover target

. |with 200 ul 80%
"I TFA and wipe

intensively

v

Rinse target
with di water
and dry

h 4

Allow to dry
for 15
minutes




Special Considerations

 Biothreat organisms not included In
standard library

 Plastics must be avoided
 Recommend Eppendorf brand tips, tubes, etc

« Chemicals require special handling

e Formic acid
e TFA



Experiments - degradation

Plates streaked on various days were tested for degradation

Sample

Acinetobacter lwoffii
Acinetobacter Iwoffii
Acinetobacter lwoffii
Acinetobacter lwoffii
Acinetobacter Iwoffii
Acinetobacter lwoffii
Acinetobacter Iwoffii
Acinetobacter Iwoffii
Acinetobacter Iwoffii
Acinetobacter Iwoffii
Acinetobacter lwoffii
Acinetobacter Iwoffii
Acinetobacter Iwoffii
Acinetobacter Iwoffii
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2.410
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2.317
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2.214
2.407
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MALDI-TOF Degradation of A. lwoffii

2 4 6 8
Age of growth (in days)

10

12




Experiments - inactivation

» Concerns with Sentinels using MALDIs
— Most are in BSL2 area
— No respiratory PPE used

o Samples thought to be inactivated
— Overlaid with matrix (containing 2.5% TFA)
— Vacuum in machine
— No literature available

» Designed quick experiment to check



Experiments - inactivation

* Direct and extracted samples

« Used standard cleaning procedure

e Touched MALDI plate to agar
* |ncubated anaerobic and aerobic conditions

o Standard bacteria (non-spore formers):
* E coli, Pseudomonas aeruginosa, etc

« NO GROWTH



Experiments - inactivation

« Spore forming bacteria:
— Bacillus subtilis
— Bacillus cereus
— Clostridium perfringens

Incubation Conditions Agar Growth
Anaerobic Blood +
Anaerobic CHOC +
Aerobic Blood +
Aerobic CHOC +




Biothreat organisms

Sample True ID MALDI ID Score value Comments

CAP LPX-04 (Sept 2013) Yersinia entercolotica Yersinia entercolotica 2.426 YP not in library

CAP LPX-04 (Sept 2013) Yersinia pestis Yersinia pseudotuberculosis ~ 1.616 Not reliable identification

CAP LPX-06 (Sept 2013) Yersinia pseudotuberculosis Propionibacterium acnes <1.4 Not reliable identification
True ID MALDI ID Score value Comments

Not reliable identification
Clostridium botulinum type B Bergeyella zoohelcum 1.358 Clostridium botulinum not in regular MALDI library



Mixtures — direct overlaid

One organism was applied to the plate
A second organism overlaid

A dominant organism was sometimes seen:
— Overlaid or underlaid didn’t seem to matter
— Unreliable identification (<1.6 seen)

Sometime alternating IDs

— Unreliable identification
e 1.8 best
e Most 1.5-1.6



Mixtures — direct mixed

« Two organisms were mixed together on a slide
then applied to the plate

e A dominant organism was seen

— Top 5 hits

— Sometime second organism #5 or higher
e Unreliable identification

— 1.8 best
— Most 1.5-1.6



Mixtures — extracted

Extracted samples were combined in increasing
concentrations

—10/90% to 90/10%
Dominant organism seen until mixtures 50/50%

Then second appeared low
— #10 match, <1.5 Score Value

Increased matches as concentration increased



Comparison Study

Data

BacT Final ID MALDI Score Value

Bacillus megaterium Bacillus megaterium 2.218
Bacillus megaterium Bacillus megaterium 2.144
Vibrio alginolyticus \VVibrio harveyi 2.246
Campylobacter jejuni subsp. jejuni Camplyobacter jejuni 2.235
Rahnella aquatilis Rahnella aquatilis 1.919
Rahnella aquatilis Rahnella aquatilis 1.963
Vibrio alginolyticus Vibrio alginolyticus 2.235
Escherichia coli serotype 0157:H7, Shigatoxin demonstrated  [Escherichia coli 2.355
Escherichia coli Escherichia coli 2.252
Escherichia coli Escherichia coli 2.422
Escherichia coli serotype 0157:H7, Shigatoxin demonstrated  |Escherichia coli 2.348
Escherichia coli Escherichia coli 2.367
Escherichia coli Escherichia coli 2.316
Haemophilus influenzae non-typeable biotype II Haemophilus influenzae 2.207
Escherichia coli Escherichia coli 2.002
Escherichia coli Escherichia coli 2.351
Escherichia coli, No shigatoxin demonstrated Escherichia coli 1.758
Escherichia coli, No shigatoxin demonstrated Escherichia coli 2
Escherichia coli serotype O111:Nonmotile Escherichia coli 2.433
Escherichia coli, Shigatoxin demonstrated Escherichia coli 2.286
Listeria monocytogenes Listeria monocytogenes 2.339
Listeria monocytogenes Listeria monocytogenes 2.406
Neisseria elongata subspecies nitroreducens Neisseria elongata 2.157




Comparison Study
Checked final ID of 115 Bacteriology samples

Correct ID 90%

Species ID only 7.8 %
— Listeria monocytogenes called listeria innocua
— Vibrio cholerae not O1 called vibrio albensis

Completely wrong 3.5%

— E Coli called Vibrio aliginolyticus
— Vibrio alginolyticus called Thauera linaloolentis



Questions?
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