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MALARIA IN BONE

Hunting for hemozoin

Rachel Schats, Hans Dalebout, Bram Heijs
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INTRODUCTION

Malaria had and still has a detrimental impact on human health. While almost certain

y also being a disease of

great importance in the past, as of yet, there is no fully satistactory biomolecular me:
human skeletal remains. Therefore, we will discuss a new method, pioneered by Yale

‘hod to detect malaria In
University, for identifying

malaria in the archaeological bones which targets the insoluble crystal named hemozoin.
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HEMOZOIN

Hemozoin is a waste product of the malaria parasite formed by the digestion of
haemoglobin in the red blood cell (fig. 1). As heme is toxic, the parasite converts it iInfo a
Insoluble crystalline form. Hemozoin can be detected with MALDI-TOF-MS (matrix-assisted
laser desorption/ ionization fime-of-flight mass spectrometry).
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MATERIALS AND METHODS

To study the feasibility of using hemozoin for the identification of archaeological
performed using synthetic hemozoin (InvivoGen) to 1) study the measurability of hemoz

Gamalocyte

Fige 1: Malaria cycle. Hemozoin production visible in red oval

malaria, nitial test were
oin, 2) investigate the use

of matrix (4-HCCA) to improve ionisation, 3) assess the detection limit, and 4) research different solvents (MQ and
CHCI;). Solutions were spotted (0.5 yl) on a ground steel plate and spectra were recorded using an rapifleX mass
spectrometer controlled by flexConftrol 3.4 Build 135 (Bruker Daltonics). Analysis was done with flexAnalysis.

hemozoin in €HCI3 with matrix, ¢) hemozoin in MQ with matrix, d) matrix (4-HCCA). Fig. 4: Suppression of fragment ions with matrix, a) hemozoin, no

_matrix, b) hemozoin in CHCl; with matrix, c) hemozoin in MQ with r'natrix, d) matrix (4-HCCA). Fig. 5: 616 my/zat 50 pg (signal to noise = 14). . -
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DISCUSSION AND CONCLUSION

Hemozoin is well defectable using MALDI-TOF-MS. The use of maftrix improves the signal i
of the 616 m/z peak, but has a suppressive effect on the fragment ions. The low detect

suggests that this method is suitable for archaeological skeletons as amounts of hemozoin are

likely to be low. Future research will apply this method to past human remains.
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gz S Measurabillity: The RapiFlex mass spectrometer hemozoin
] Jthes oo ;"1“: 617.171 3b . . .
| srem 50 we | i ‘ spectra indicate that hemozoin can be detected well
R = }L ||| Lm T | and the spectra are comparable to those published In
] ek e literature. The characteristic 616 m/z peak as well as the
;;:105: 483201 Aa 5 5
J o peaks from the fragment ions (484, 498, 512, 557 m/z)
1.- Soiii m_ M 616.175 :ISE e ﬁﬂiTﬁ?l ]t ILL?“ Lﬁg‘;ﬁ .mw Ore ViSible fi 2 .
i . 'J-LL,JJ | i 3¢ fig 2)
A R wmemes Matrix: The use of maftrix (4-HCCA) improves ionization
" ‘ ' ' s e SO W (fig. 3a-c). However, the fragment ions seem to be
EI jj '_ R —_ _'_ s 605.0 6075 6100 6125 6150 6175 620.0 6225 625.0 i Suppressed by The Use Of mO“riX (fig- 40_(:).
Detection Iimit: Using martrix, it Is possible to detect as
little as 50 pg of hemozoin in the sample.
[ ' Solvents: Hemozoin was suspended in MQ water and
o AL | s e s wn || G Y e solubilised in chloroform. Hemozoin solved in CHClI,
Fig. 2-52 Resultsin;iaianaiysissynthetichemozoin. Fig. 2: Hemozoin MS signature (no matrix used). Fig. 3: 616 m/zregion, a) hemozoin, no matrix, b) reSUITS in Sligthy higher SignOI inTenSiTieS (fig' Sb_C) .
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