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ABSTRACT 

 

 Six hexasaccharide fractions were purified from shark cartilage chondroitin 

sulfate-C by gel filtration chromatography after exhaustive digestion with 

chondroitinase AC-I and followed by anion exchange HPLC. The size and the degree 

of sulfation of these hexasaccharides were assigned by MALDI-TOF/MS.  Their 

structures were analyzed by a combination of enzymatic digestion in conjunction with 

anion-exchange HPLC and 500-MHz 1H-NMR spectroscopy. The hexasaccharides 

were composed of five kinds of disaccharide building units of either A [GlcUAβ1- 

3GalNAc(4S)], B [GlcUA(2S)β1-3GalNAc(4S)], C [GlcUAβ1-3GalNAc(6S)], D 

[GlcUA(2S)β1-3GalNAc(4S)] or E [GlcUAβ1-3GalNAc(4S,6S)] forming three kinds 

of tetrasulfated hexasaccharides composed of two A- and one D-units (ΔA-A-D and 

ΔA-D-A), or two C- with one D-units (ΔC-D-C). Nine kinds of pentasulfated 
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hexasaccharides either with one A- and two D-units (ΔA-D-D), one C- and two D-

units (ΔC-D-D), or with A-, B and D-units (ΔA-B-D) and two kinds of hexasulfated 

hexasaccharides either with three D-units (ΔD-D-D) or with one E- and two D-units 

(ΔE-D-D) were also isolated. Mixtures of six pentasulfated hexasaccharides 

composed of either A-, C-, D- or E-unit were ΔA-D-C,  ΔE-D-C and ΔD-D-C 

containing in fraction 5 and ΔE-D-C, ΔC-E-D with ΔA-E-D containing in fraction 6. 

Among the hexasaccharides ten sequences viz. ΔC-D-C, ΔA-D-D, ΔC-D-D, ΔE-A-D, 

ΔD-D-C, ΔE-D-C, ΔA-E-D, ΔA-B-D, ΔD-D-D and ΔE-D-D were novel. The 500-

MHz 1H-NMR spectroscopy revealed that B-unit containing in ΔA-B-D sequence was 

GlcUA(2S)β1-3GalNAc(4S). The fluorescent lipid-linked oligosaccharide microarray 

assay showed the specific reactivity of the commercial available mAb MO-225 

towards these structurally defined hexasaccharides using low picomole amounts of 

fluorescent lipid derivatized hexasaccharides indicating that hexasaccharide 

containing A-D sequence is the minimum size required for the effective binding of 

MO-225. Our findings suggest the structural diversity of CS-C chains may share the 

structural features and biological activities with CS-D and CS-E. 
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 บทคัดยอ 

 

 Hexasaccharide 6 fractions แยกออกมาไดจากสายคอนดรอยตินซัลเฟต ซี ของกระดูก

ออนปลาฉลามโดยเทคนิค gel filtration หลังจากท่ีถูกยอยดวยเอนไซมคอนดรอยติเนส เอซีวัน 

และแยกบริสุทธ์ิตอดวย anion exchange HPLC ขนาดและจํานวนของหมูซัลเฟตในสายคอน

ดรอยตินซัลเฟตท่ีแยกไดนั้นถูกนํามาศึกษาโดยเทคนิค MALDI-TOF/MS สวนโครงสรางนั้นถูก

ศึกษาโดยใชเอนไซมท่ีมีคุณสมบัติยอยสายคอนดรอยตินซัลเฟตไดหลายๆชนิดรวมกัน และทําการ

วิเคราะหโดยเทคนิค anion-exchange HPLC และ 500-MHz 1H-NMR spectroscopy สาย  

hexasaccharides ท่ีแยกไดนั้นประกอบไปดวย disaccharide units 5 ชนิดคือ A [GlcUAβ1-

3GalNAc(4S)], B [GlcUA(2S)β1-3GalNAc(4S)], C [GlcUAβ1-3GalNAc(6S)], D 

[GlcUA(2S)β1-3GalNAc(4S)] หรือ E [GlcUAβ1-3GalNAc(4S,6S)]ประกอบกนัข้ึนเปน




