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Today is not yesterday. We ourselves change. How
then can our works and thoughts, if they are always
to be fittest, continue always the same (X7 /&
THXZINECHEXE L, ZN B F R
BH A REKEFLR EL AT EEI)

HERAYE S5 hEE (1)

Protein Structure and Function(1)

Protein Structure

Protein Primary Structure

The primary structure of peptides and proteins refers to the linear number and order of the
amino acids present. The convention for the designation of the order of amino acids is that the
N-terminal end (i.e. the end bearing the residue with the free a-amino group) is to the left
(and the number 1 amino acid) and the C-terminal end (i.e. the end with the residue contai-
ning a free a-carboxyl group) is to the right.

1. Amino acids with aliphatic R-groups: DGlycine(Gly, G); @ Alanine(Ala, A); @Va-
line(Val, V); @Leucine(Leu, L); @Ilsoleucine(lle, 1).

2. Non-aromatic amino acids with hydroxyl R-groups; @ Serine(Ser, S); @ Threonine
(Thr, T).

3. Amino acids with sulfur-containing R-groups: O Cysteine (Cys, C); @ Methionine
(Met, M).

4. Acidic amino acids and their amides; (D Aspartic acid(Asp, P); @ Asparagine( Asn,
N); @Glutamic acid(Glu, E); @Glutamine(Gln, Q).

5. Basic amino acids: (DArginine(Arg, R); @Lysine(Lys, K); @Histidine(His, H).

6. Amino acids with aromatic rings: (D Phenylalanine(Phe, F); @ Tyrosine( Tyr, Y);
@ Tryptophan(Trp, W).

7. Imino acids; Proline(Pro, P).

Protein Secondary Structure

The ordered array of amino acids in a protein confers regular conformational forms upon
that protein. These conformations constitute the secondary structures of a protein. In general
proteins fold into two broad classes of structure termed, globular proteins or fibrous proteins.

Globular proteins are compactly folded and coiled, whereas, fibrous proteins are more filamen-

.6 .
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tous or elongated. It is the partial double-bond character of the peptide bond that defines the

conformations a polypeptide chain may assume.

@alza/éﬂg

protein [ proutin] n. H PN fat BRI s sugar B 5 9 REREH) = JORIR

primary [|praimari] adj. JRRM;prim FRIHY, 53— CH], primate ZE AR, primer 514
+ary L2515 4

structure [|strAktfa] n. ZEK; (6, construct @3 ); S XA ; destruction 5K

linear [|1inia] adj. ZVEM 5 line 4 +ar 1)

amino |:|aeminau] adj. EFHEH; F) ammonia &, &K ;amine 46 I1F; amnio FEJECHY,
amnioembryonic &R )

present [prixzent] n. O, QHRE, QLY ; pre Al +sent 36— 13% KB 2E ul 1 i

designation [ldezig|neifan] n. 88, 38E, EIR, LK de ﬁﬂaﬁﬁﬁ?§§+sign 554+ ation
217 J5 4%

residue [‘rezidju:] n. R, BREC RIS ;e . L, renounce J§ 3T (re F+nounce Ui
Yo T N>R 50) I +sid A8 +ue JF AL R RN IR 1)

group [grup] n. HEHAR;[E L class, cohort, mass

secondary [‘sekandari] adj. HEK I ;second 55— +ary JE A TAF B4 A4 A B BB
—ZJ)

regular [‘regjula] adj. FEEW, FE M K S0H ., irregular ANRLEE Y

constitute [‘konstitju:t] vt. THIEQER), BT (BUMN), AL con A 4 st—>stand 3 +
itue Ji7 28— J [F] 0 2] — A > 41 AR

general [‘dgenara] n. O—K&H,O02H5M

broad [brod] adj. i ;b t+road> G H—HE—TE) ;5 board(#) X 5l ; aboard (a+
board) 7E— et | —AA i

global [‘glabjula] adj. BRIY; [A] XA spheral BRAY

fibrous [|faibras] adj. EFYERY ;fibro £ 4ECHI, fibrocyte £F 4E4NAE I+ ous TE 1A J5 41X

compactly adv. %M, fiiiGEH; com FEFECH], common FL[R]AY I+ pact $A(im—>in P+
pact A=A + 1y Bl G BB, freely B L)

whereas [(h)wsar‘&z] conj. SR ; wheretas JERUAY— A

filamentous [fila‘mentas] adj. HELAREY, SRR, WNZZE)

partial [‘pa:falj adj. 05 part F4> +ial i ; () : portion R4

character [|kaerikta] n. $RE; A SiE :feature, property, attribution

peptide [ peptaid] n. JKBL; (FE) pepsin B E M. 3 s pepsinogen & [ 5

polypeptide [lpali‘peptaid] n. ZJK; poly ZUH, polyacid ZJTHR I+ peptide ik

chain [tfein]| n. #%f; food chain B Y EE

assume [a|sju:m] vt. fRXE; () presume HEMN, resume K2 , consume 74 3%
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Within a single protein different regions of the polypeptide chain may assume different

conformations determined by the primary sequence of the amino acids(See Figure 1, Figure 2).

Figure 1 = Three-dimensional representations of amino acids

C-terminus

Glycylalanine

Figure 2 Formation of a peptide

The a-helix is a common secondary structure encountered in proteins of the globular class.
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The formation of the a-helix is spontaneous and is stabilized by H-bonding between amide nitro-
gen and carbonyl carbons of peptide bonds spaced four residues apart.

This orientation of H-bonding produces a helical coiling of the peptide backbone such that
the R-groups lie on the exterior of the helix and perpendicular to its axis.

Not all amino acids favor the formation of the a-helix due to steric constraints of the R-

groups. Amino acids such as A, D, E, I, L and M favor the formation of a-helices, whereas,

@alza/éﬂg

within [ widin] n. W&, Bk; & A without Ml

single [|si13gl] adj. H.—0; bi PICHI, bipolar AU B ;5 tri =, t riple = A5 A9 7; multi
2B, multiply 2459 , 5 )

different [|difrant] adj. A~ [G] (Y 5 dif > dis 23 FF (1, dismiss fif #1 (dis 43 FF -+ miss— mit 3%
=53 FFE > ERED )+ fer 7 L, defer $E3R (de AN+ fer 7> R B 1R ) )

sequence [‘si:kwans] n. R, FFH;seq BROHBI, consequence J& 51+ ence 44 18] J5 4% — IR
B 1R BUF

figure [‘figaj n. B, %J5 ;R XA . diagram

formation [f:):|meijan] n. JEB; formUGE O K& iRE

common [|kaman] adj. A com H[E + mon B ——FL 6] —F I [F commonly
FLJ5] Hh 5 [7] 3L ; generally ; 2 3L ; rarely , unusually

class [klas] n. 2%; [F] 3L type,sort, category ; (1) classification 5325 ; classify 4{1---+-- i
25 (class Ze+ify ffi— ffi 53 i) >4 R £ 14 classification

spontaneous [span‘teinjas] adj. MBENHY 5 [F) X iH . immediate

nitrogen [|naitrad39n] n. % ;nitro i3+ gen R, oxygen S (oxy %))

carbonyl [|ka:banil] n. BREEEE, BREE; carbon B, carbon dioxide — AWK )

apart [0 pait] adv. W, EM, R, 4y E ;a — >+ part FB4r— 43—
-

orientation [lo(l)rien|teifan] n. W, L, 2. e, B ZR 5 ;orient ZR 7 +ation
210 J5 4%

helical [ helikol] adj.  SRAEIRAY s helic BR5E, BRBERY) + al #Y

exterior [eks tiorio| adj. SMEAY; ex I, exhibit J& 5 (ex #h+ hibit &> fif Jh &~
JB7R) 15 L SUIA interior NERAY ;s (FE)inferior T 119, superior 31 1)

helix [|hi:liksj n. BEHE, BHERY; (1) helicase T2 HEM ; helical MEFEARI ; helix M2 JiE

favor [‘feiva] n. B flavor BRIA

steric [ sterik] adj. (JRTFEBDZRIGHEFD I, L0 ;sterile TORR Y , Al 1Y
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G and P favor disruption of the helix. This is particularly true for P since it is a pyrolidine
based amino acid whose structure significantly restricts movement about the peptide bond in
which it is present, thereby. interfering with extension of the helix. The disruption of the he-
lix is important as it introduces additional folding of the polypeptide backbone to allow the for-
mation of globular proteins.

Whereas an o-helix is composed of a single linear array of helically disposed amino acids,
B-sheets are composed of 2 or more different regions of stretches of at least 5—10 amino acids.
The folding and alignment of stretches of the polypeptide backbone aside one another to form
B-sheets is stabilized by H-bonding between amide nitrogen and carbonyl carbons. However,
the H-bonding residues are present in adjacently opposed stretches of the polypeptide backbone
as opposed to a linearly contiguous region of the backbone in the a-helix.

B-Sheets are said to be pleated. This is due to positioning of the a-carbons of the peptide
bond which alternates above and below the plane of the sheet.

B-Sheets are either parallel or antiparallel. In parallel sheets adjacent peptide chains pro-
ceed in the same direction (i.e. the direction of N-terminal to C-terminal ends is the same),
whereas, in antiparallel sheets adjacent chains are aligned in opposite directions.

Super-Secondary Structure

Some proteins contain an ordered organization of secondary structures that form distinct functional
domains or structural motifs. Examples include the helix-turn-helix domain of bacterial proteins that
regulate transcription and the leucine zipper, helix-loop-helix and zinc finger domains of eukaryotic
transcriptional regulators. These domains are termed super-secondary structures.

Tertiary Structure

Tertiary structure refers to the complete three-dimensional structure of the polypeptide
units of a given protein. Included in this description is the spatial relationship of different secon-

dary structures to one another within a polypeptide chain and how these secondary structures

@alza/éﬂg

significant [sig‘nifikant] adj. AEXHY, TR ;sign AR ;signify HFRIC, A & L ;sign-
ficantly 3E % Hb

movement |:|mu:vmant] n. Eijj; move B3 (H], remove 4 (re £E B —FF B FE —H 0],
Z45)]

thereby [¥6€a|bai:| adv. NI ;there 8 H 4 by i i =8 i A L — K It ; there ] 55 5] ) 1]
2H % 5E A 1RO, therefore PRI ; thereafter )5

extension [iks‘tenjan] n. T2 sex AN, exclude HEBR (ex M+ clude FEl—[m) #h Bl —FE
F) I+ tense FLLH , intense BiKAY (Gin PN+ tense Fi—[n] N S hi—>Z 5K 1)) 1+ sion 45 17
Ja B 1 A i fif >z

important [im‘pOItant] adj. TEFER;im [+ port Hf Hant 7R P4 A — [a] N7 3E A9 2R P —
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PO R R P> B A ; & XA s unimportant; (7 )import #£ 0 (im N +port #11)

additional [o difonl] adj. J35MY.HEANAY; add il +itional AY—> 53 fNAY

allow [a|1au] vt. S Gialltlow &RRREGHE E— R4

compose [kamypauz] vt. A com R CH, common FE[R] B I+ pose LT 5, expose %55
Cex [ FP) 1> AE — 2L K

alignment |:a|lainmant:| n. HEF,XF5F; align—aline HEF AL B 28, HED + ment 4496 )5 2%

another [a‘nAéa] adj. 95— an —/~~+other 54> 4h—4>

however [hau|eva] adv. R ;how +ever fill5E 5 25 (9], whatever LIS U], wherever JG
WAl — R el — 4K i

contiguous [kanytigjuas] adj.  HFIABHY ;con F[R] +tig 3 fh + uous AY; (7 ) contagious 1 fifl
i

region [|ri:d39n] n. X3, #75; [ L zone, area, range

plane [plein] n. P, CHL, KV, A

sheet [fit] n. (—)F, (—)ik, #Wh, B, wigg

parallel [ peerolel] adj. 47 ;para JF-51] +Tlel(f5 P AT

adjacent [0 dzeisont] adj. SBITHYAHLBAY; ad MIFRATH B, addiction MU (ad+ diction
4237 )+ jacent Hefih > Hem i) 4R

proceed [pra|si:d] vi. WE4TF; pro A HT + ceed—>ced E i, concede L5

direction [di'rekj'an, dai|rekf9n:| n. I direct H % +ion £ H—~HE—~H—>H M

opposite [ opozit] adj. XTIIHY; op—ob HIS +pos il +ite Ji S 7L S il — X i ()

contain [kan‘tein] vi. f0E; con H:[E]+tain EH, retain fRIF )~ E EHE~0E

distinct [di|sti13kt] adj. IHFEN, PR, BAARFER . JUAER ; distinction XA (F1H])
distinguish X 31| (3fjid])

functional [|fA13kjanl:| adj. DHELAY; X LA s physical #85 FH)

include [in'kluzd] vt. 3% ;in [ NCH], inmate WAKAY R 2= )+ clude FLREICH], preclude T
Bl (5 £ Fel— By 1E) )

domain [dau|mein] n. A, G, (GESh.ZERIERDTERE, 4

bacterial [baek|tiarial] adj. A 1Y, FFE 5 bacterium 405

regulate [|regjuleit:| vt. &7 A 3L3A) : modulate P 3T, control #EHill ; (IL) deregulate T~ 1A

leucine |:|lu1si:n] n. LR, HAFRR; leu 5%, FH (], leukemia [ IiL55K ]

zipper [‘Zipa] n. Figk; zip Pitper FH

finger [‘fir‘]ga] n. Fi8; fin B+ ger Y EERY) > F 18

eukaryotic adj. EAHZIM; (iL)eukaryote EAZ 40

tertiary ['tezjari] adj. F=H, FEAK, B =HA B ; GE) quaternary WU, PUA~—2H
binary ZH 1Y, i

complete [kam|pli:t] adj. FE2M; com F[F +plete LM, deplete 725 I>5E2 M

description [dis‘kripfan] n. ks de J5E 4 scrip 5 (1, prescribe FF AL 77 ($2HTE )1+
tion 2185 4% ; describe I (Bh1a)
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themselves fold into the three-dimensional form of the protein. Secondary structures of proteins
often constitute distinct domains. Therefore, tertiary structure also describes the relationship of
different domains to one another within a protein. The interactions of different domains are
governed by several forces: These include hydrogen bonding, hydrophobic interactions, elec-
trostatic interactions and van der Waals forces.

Hydrogen Bonding

Polypeptides contain numerous proton donors and acceptors both in their backbone and in
the R-groups of the amino acids. The environment in which proteins are found also contains the
ample H-bond donors and acceptors of the water molecule. H-bonding, therefore, occurs not
only within and between polypeptide chains but with the surrounding aqueous medium.

Hydrophobic Forces

Proteins are composed of amino acids that contain either hydrophilic or hydrophobic
Rgroups. It is the nature of the interaction of the different R-groups with the aqueous environ-
ment that plays the major role in shaping protein structure. The spontaneous folded state of
globular proteins is a reflection of a balance between the opposing energetics of H-bonding be-
tween hydrophilic R-groups and the aqueous environment and the repulsion from the aqueous
environment by the hydrophobic R-groups. The hydrophobicity of certain amino acid R-groups
tends to drive them away from the exterior of proteins and into the interior. This driving force
restricts the available conformations into which a protein may fold.

Electrostatic Forces

Electrostatic forces are mainly of three types: charge-charge, charge-dipole and dipole-
dipole. Typical charge-charge interactions that favor protein folding are those between opposite-
ly charged R-groups such as K or R and D or E. A substantial component of the energy in-

volved in protein folding is charge-dipole interactions.

(\%MI@!&

spatial [|speijal] adj. SR ; (L) space %5 [H] ;spacious T LAY

therefore [xésafo:] adv. [HI;[E A ; thus

interaction [lintar‘aekfan] n. FMEAEH;inter I H (B, interstate I Fr[E] B (state M) I+
act 1730 /EH]

several [‘sevaral] adj. JUA; I XA couple —XF

hydrogen [‘haidraudgan] n. &; hydro /KU, hydrology K 32 1+ gen JE—>/KJE & (/K
SRRV )

hydrophilic [ lhaidrau‘faubik] adj. FEKM; hydro 7K (i, hydrogel 7K & % J + philic
Heeeees B (3F)phobe 1R,

numerous [|nju:maras] adj. KEM ;numer L =number(ff] ,enumerate 51|%¢ 114 LK
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proton ['prauton] n. Jif; pro=proto J&IH, 5 —CH, prototype JREI I+ on F(I2) pho-
ton j"ﬁ?

environment [inxvaiaranmant] n. ¥, en WH+viron FlHE+ ment—> 1%

molecule [ molikjul, mou-] n. F; mole($ & 10, BE/R) +cule /N>/NR PG4 F;
molecule 73 F—>cell il > tissue ZHZ—>organ 2% H —>system Z&FE—>body Ak

surrounding [sa’raundig] n. FIZEY, 335 ; sur—>sub K, W.CH, suburb XF X ; surplus 7
43 )+ round +ing B4 18] Ja 82— 15 1) A1 Rl — J&] Rl — el 4%

aqueous [‘eikwias] adj. IK, K s aque 7KL, aquiculture 7K 7= 758 I+ ous ¥

medium [|mi:djam] n. IGFEIE KR med FE], A ium LA () medical B

hydrophilic [lhaidrau|fﬂik:| adj. FE/KBY; hydro 7K CHil, hydrogel 7K &E f& 3 + philic
FFeeee 5 (7 ) phobe 1R ,

nature [‘neitja] n. HIR, BRA, KA natural HIRH

major [ meidze] n. FEAY; I minor KE 1

state [steit ] n. CRE; 6 A status IRZS

reflection [riyﬂekjan] n. EF, M, B5; re B +flect 37, M CH, inflection [m] PN 5 i ]
“+ion 410 5 4%

balance [‘baelans] n. Vs & XA ;imbalance A~F-ff

energetics [tena|d3etiks] n. SNAEE:, JIRES; en UM, enlighten &5 &, FF 3 (en fifi +
light Yo +en—>#i & t—J8 &) I terglet) /R¥E, BER T ics 2#FF (physics PIH2E)

repulsion [ri'pAlf(a)n] n. MEF, HR, THE, ROE, R re B, XU, renounce 7 5% (e
Ff+nounce P> T Xi—>/F37) I+ pul (DHLCH, pull-up FLshfER I+ sion 4185 %1

certain [|sa:tan] adj. WHER; (B, certify JEBH , ARIIED s sure B %E B9 CLEE I AAE R

drive [draiv] n. FF%, 3K, #E3h; () driver license 25 3 i 1R

interior [inytiaria] adj.  WIBEY, WHY; inter PIFE Z BICH], interplay M1 HAEFH ) +ior J5
B, exterior FMIEY ;5 superior # Y ; prior BIIIAY ; posterior J& Y sinferior T 1 H )

force [fos] n. J1iE, ®H1, ¥ 1 (I )reinforce fillaE

available [axveilabl] adj. W] F;[R) SC3A) ; suitable; & 1A ; unavailable

mainly [‘meinli] adv. FEM; main F (), mainstream F i (main 3+ stream ) I+
ly @il J5 A, gladly /=5 2%Hh )

typical [|tipikal:| adj. BTN 2 A atypical AT

oppositely adv. XITAIHL; op—ob Al +pos il +ite 5 2%+ 1y Rl 52— HCFE S W — XT3

substantial [sab|stanjal] adj. OYIE G, @21 ; substance H i

component [kam'paunant] n. HAT; com FEFECH], common FE[R]AY I+ pon—pose Jill +ent
Ja B R EE— s, opponent #F

energy |:|enad3i:| n. K, KM, 1GH; en fCH], enlighten J3 % ., 75 (en ﬁiJrlight e+
en—>ffi &8 &) I Terg KM% BEE Ty FR

dipole [ daipoul] n. XURTF .M di —CHl, dioxide —*AfLH I+ pole # . #T LA, bipolar
0D
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This refers to the interaction of ionized R-groups of amino acids with the dipole of the water
molecule. The slight dipole moment that exists in the polar R-groups of amino acid also influ-
ences their interaction with water. It is, therefore, understandable that the majority of the
amino acids found on the exterior surfaces of globular proteins contain charged or polar R-
groups.

Van der Waals Forces

There are both attractive and repulsive van der Waals forces that control protein folding.
Attractive van der Waals forces involve the interactions among induced dipoles that arise from
fluctuations in the charge densities that occur between adjacent uncharged non-bonded atoms.
Repulsive van der Waals forces involve the interactions that occur when uncharged non-bonded
atoms come very close together but do not induce dipoles. The repulsion is the result of the
electron-electron repulsion that occurs as two clouds of electrons begin to overlap.

Although van der Waals forces are extremely weak, relative to other forces governing con-
formation, it is the huge number of such interactions that occur in large protein molecules that
make them significant to the folding of proteins.

Quaternary Structure

Many proteins contain 2 or more different polypeptide chains that are held in association by
the same non-covalent forces that stabilize the tertiary structures of proteins. Proteins with
multiple polypeptide chains are termed oligomeric proteins. The structure formed by monomer-
monomer interaction in an oligomeric protein is known as quaternary structure.

Oligomeric proteins can be composed of multiple identical polypeptide chains or multiple
distinet polypeptide chains. Proteins with identical subunits are termed homooligomers. Pro-

teins containing several distinct polypeptide chains are termed heterooligomers.

(\%MI@!&

slight [slait] adj. %%{E@;(E>s+light 2

polar [‘paula] adj. W CH, bipolar PIHE A (bi 1) J; main point B 5, B H

majority [mo dzoriti] n. ZH. K major EEM ity £ 15 %

repulsive [ri|pAlsiv] adj. MWEFHY, HEREY, PHER, S ARER); re B, XL, renounce
J# 5% (re P+ nounce WU T X% 57) )+ pul (DFLCH], pull-up Hish1EF I+ sive T
251 J5 4%

control [kan‘trolj n. OFH, QXM ; con 2[F +trol E 2L [F] il

involve |:in|volv] vi. Z5in FENCH, inbound [ P B9 )+ volve (i, revolover Z£% T
HI>BEANTH >S5

arise |:a|raiz] vi. W, REWE) ; atrise FF—=—ACKE) FER—H B ; [/ LAl
rise (AN Wy sl ia))

fluctuation [lﬂAktju|eifan] n. Wsh, #&1k;[E XA . wave, undulation
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charge [tfaxdz] n. ffar, Hmf, %A ; discharge 703, HBE; positive( negative) charge 1F
T H i

occur [a‘ka:] vi. I, K40 RA ob, BT A RAL T “b”, NSk AT 2R 4], object
YR+ cur 0K, concur [F] B & 4 (con L [R] + cur #f1—3E [E] Bk —RIA & 42 )]

uncharged adj. A AHEE, TOEN; un ACH], unknown A I+ charge HLfT +
ed J5 4

together [ta‘geéa] adv. —ig; () altogether ST 41

induce [in‘dju:s] vt. B ;in OB, inside I+ duc B, FCH, seduce ) 5] (se B 2=+
duc 5l=>5| S EFEX 5D I+ NG 25 5

result [ri|zAlt] n. ZERZE), KB (B ;result from K H (HD);result in $EHCR);
insult {5 ; consult A7

begin [bi‘gin] v. JFUf; A i . start,commence, initiate ; { iC) benign SR ENi0]

overlap [|auva‘laep] v. (e )XE; over £ L Flap M~ —ANHRI LS —4—H
B,

extremely [iks'tri:mli] adv. MeJEH;extrem BLOHI, extremity ﬂﬁﬁij‘Fly BlR 5 8% 5 1R X
1] ; ultimately fixZCH

relative [|relativ] adj. X sre T, XH], renounce S5 3¢ (re T+ nounce B> T X
=% 30 It lat i +ive JE AT G 84— P15 R AHXT Y s G2 absolute ZEXT

large [ladz] adj. KEAY;[F L huge,big; & L] small, little

quaternary n. P4, PUN—4; (3E) quarter=quarter VU432 —; ternary — H f¥; binary
TER, R

association [alsausi‘eijan] n. G as—ad Nswia L (R A4 “s"H4d” [/ 16T ) +soci
(al) (FL2x ) +ation Z 1A 5 B> 2455 )~ B 5

stabilize [|staibilaiz] v. HFE5E; st—>stand % 1able A] «ee e [ +ize {# SR 5 B (Hivlifa
—ffifasE

multiple [ maltipl] adj. ZHN, 258 multi 206, multipara 2 7=, multipage £ 71
)3+ ple #1

identical [ai‘dentikal] adj. [RIFE; [ in)  same —FE 1
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ARSI SRR (2)

Protein Structure and Function(2)

Hemoglobin, the oxygen carrying protein of the blood, contains two a and two B subunits
arranged with a quaternary structure in the form, «2B32. Hemoglobin is, therefore, a hetero-
oligomeric protein.

Complex Protein Structures

Proteins also are found to be covalently conjugated with carbohydrates. These modifica-
tions occur following the synthesis (translation) of proteins and are, therefore, termed post-
translational modifications. These forms of modification impart specialized functions upon the
resultant proteins. Proteins covalently associated with carbohydrates are termed glycoproteins.
Glycoproteins are of two classes, N-linked and O-linked, referring to the site of covalent at-
tachment of the sugar moieties. N-linked sugars are attached to the amide nitrogen of the R-
group of asparagine; O-linked sugars are attached to the hydroxyl groups of either serine or
threonine and occasionally to the hydroxyl group of the modified amino acid, hydroxylysine.

There are extremely important glycoproteins found on the surface of erythrocytes. It is the
variability in the composition of the carbohydrate portions of many glycoproteins and glycolipids
of erythrocytes that determines blood group specificities. There are at least 100 blood group de-
terminants, most of which are due to carbohydrate differences. The most common blood
groups, A, B, and O, are specified by the activity of specific gene products whose activities are
to incorporate distinct sugar groups onto RBC membrane glycoshpingolipids as well as secreted
glycoproteins.

Structural complexes involving protein associated with lipid via noncovalent interactions are
termed lipoproteins. Their major function in the body is to aid in the storage transport of lipid

and cholesterol.

(v“j)?éa,ha/_am

hemoglobin [Ihi:mau|glaubin:| n. M52 ; heme J]fll[@ﬂjyhemeprotein MerEE I+ protein
Eqeliit

oxygen [‘aksidgan] n. %; BN, oxygenase (M)A
.« 16
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blood [blad] n. Ifil;(ic>hemo MLEICH, hemoglobin ML & HJ; () flood #t7K

complex [ kompleks] adj. 7% com ILCH], common H [ 497+ plex 4y —>HeAfr AL 47
—E> R W) i :sophisticated

synthesis ['sineisis] n. %A, B synthesize & A (Bh1A]) ; syn R (4], synchronize [A]
fF 1+ the+size KT =AMl —HE 1 RF— &1k

impart |:im|pa:t:| vt. T, B, B, B#;im=in W +part #B5r—HEA NI4T,
&4z, 5

resultant [ri|zA1ta] n. ZEWRLRBTEY);result 45 +ant ¥

covalent [kau|veilant] adj. FHEMLENE, FNWH; co [+ valent i FITHI, monova-
lent BT, bivalent — A #, trivalent =41 AY)

attachment [a teetfmont] n. HbCE, BHAIZEE , BOE; at>ad BISEETZCH], attest S0 0k +
tach—tact fiil (] , contact # i) +ment 4478 J5 R PG LML — RV —R T, B

sugar [|juga] n. B, &M (F)saccharid B¥; glycogon BEJR; glucose 7454

hydroxyl [hai droksil] n. FE(H) . Sk

serine [ serim] n. Z2%(2; (iL) alanine WM cystine BEZM ;s tyrosine M§ 2 pro-
line ifi & R

threonine [|9ri:ani:n] n. JREAMR; (id)serine %R ; alanine N %2 ; cystine M2 ;
tyrosine B§ 2R ; proline i & R

surface [’sazfis] n. e ; sur £ _F OB, surplus B 45 1+ face W — 7 b 18 —FR 1

erythrocyte [iyrierausait] n. ZLYUML; eryth(ro)ZLUH, erythromycin ZL%5 & J+cyte il

variability [Vearia|biliti] n. AP vary B4 (B ;5 variation AR K (£ 18] ; various £
25 FE 0 OB 2530

composition [kompa|zifan] n. A com FEFICH], common FEIR] 1)+ pos A +ition 44 17
Je BT 3 — B> AR A S

activity [aekytiviti] n. 1580 ;act 1780 (ShiR) +ivity 210 J5 R 15 3h

specific [spi‘sifik] n.  FRERIY ;[A] SR ; unique

incorporate [ in koxporeit] adj. IR, g5y, — IRy

membrane [|membrein] n. B (F)member A 5

lipid [ lipid, laipid] n. J§2; lipCo) NRCBI, lipase /IR M7 B D +id J& 28 <) fat IR 5 adi-
pose AR

lipoprotein [llipa‘prauti:n] n. JBEAH ; lipo HE‘[Wﬂ,lipocyte g 5 4l (lipo A8 A5 + cyte 4l
) I+ protein 2K H i

function ['fAI‘]kj‘Qn] n. IIEE; [ SCiA . dysfunction DIHESTE (dys 5L H HY)

storage [ storidz] n. f#47 ;store YA TAIE I +age £ 1aJ7 L], heritage 15140

transport [traens|po:t:| n. &Ki;trans 3L (0, transfuse Hi Ifil (trans ZF + fuse #EHE—> N —
AHEFER) ) — A AN—=Hi i) I+ port T LB, export i 1 (ex 7+ port 7 —>Fh—>H 1))

cholesterol [ ko lestoroul ] n.  fIH[EI ¥ chole AHAYCHI, cholecyst A4+ ster [ 1A RYCHI,
steroid [EIEEZEAY I+ ol J5 4
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Clinical Significances

The substitution of a hydrophobic amino acid (V) for an acidic amino acid (E) in the
B-chain of hemoglobin results in sickle cell anemia (HbS). This change of a single amino acid
alters the structure of hemoglobin molecules in such a way that the deoxygenated proteins poly-
merize and precipitate within the erythrocyte, leading to their characteristic sickle shape.

Collagens are the most abundant proteins in the body. Alterations in collagen structure
arising from abnormal genes or abnormal processing of collagen proteins results in numerous
diseases, including Larsen syndrome, scurvy, osteogenesis imperfecta and Ehlers-Danlos syn-
drome.

Ehlers-Danlos syndrome is actually the name associated with at least ten distinct disorders
that are biochemically and clinically distinct yet all manifest structural weakness in connective
tissue as a result of defective collagen structure. Osteogenesis imperfecta also encompasses more
than one disorder. At least four biochemically and clinically distinguishable maladies have been
identified as osteogenesis imperfecta, all of which are characterized by multiple fractures and re-
sultant bone deformities. Marfan’s syndrome manifests itself as a disorder of the connective tis-
sue and was originally believed to be the result of abnormal collagens. However, recent evi-
dence has shown that Marfan’s syndrome results from mutations in the extracellular protein,
fibrillin, which is an integral constituent of the non-collagenous microfibrils of the extracellular
matrix.

Several forms of familial hypercholesterolemia are the result of genetic defects in the gene

@alzq/aﬂé

clinical [ klinikol] adj. Wi FRAY 5 i) : basic FAlHY; (7E) clinic 125

acidic [aysidik] adj. TR ;acid ik ;5 base(H8) HHXT

sickle [‘sikl] n. BRI GE)sick K

anemia |:a|ni:mia] n. FML; an Jo(f, anandria B AE B Candria BAE) I+ emia MLAE

change [tfeind3] n. WA, Zfk, ¥7F ;exchange 35

deoxygenate |:di1|oksid3ineit:| vt.  EH; de EPCH], dehydrate Ji/K I+ oxygen S +ate
yin) f5 5

polymerize ['polimaraiz] v. fHEAE; polymer ZRY I, polyacid ZICHR I+ ize {5 3hiH
J5 2

precipitate [pri|sipiteit] n. ULHE; pre B tcip FHE+ it E +ate JFB A0 T E>VINE;
(L) participate Sl

shape [feip] n. JEAR, JEH; G form JE AL, JE S

abundant [a|bAndant] adj. FEN; al% A, T EREC, acelia ToHE B I+ bund =
bond 4+ ant & 2510 J5 L6, redundant 2243 19 0> BRI BAL R —F 819, o#
) 5 (3F ) abandon I FH
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collagen |:|kolald39n:| n. BEIECEM) ;colla BT+ gen JCH] , pathogen Ji JFAK )

abnormal [aeb'no:mal] adj. FRFEN, ZBEMN;ab B, FRAREEMRTZCH] , abscond 3k ikt
(scond #i##) , absurd FE B 1))+ norm 1EH , bR +al L5 >R IEH H—>F %19, K
WY

syndrome ['sindraum] n. ZEEAE; syn A+ drome H135, B> TE Rl — 3% —>7E R — 8K
TLEETE

seurvy [ skowi] adj. OTF WM, by, L. Q44 % C =

imperfecta [imperfecta] n. K& A4 ;im AUH, impossible A A] BEAY I+ perfect T8 32 [ +
a L T4

actually [yzektjuali] adv. SZFR I actual SEPREY, ECH) 1y BIAE 2% IR XA cin fact

biochemical [baiau'kemikalj adj. Y22 5 bio AT, biology E #1272 )+ chemo 1k
0], chemosmosis 14°#1%3% )+ al 2510 J5 2

clinically [klinikali] adv. MK L ; clinical Ifi KA +1y &l i85 4%

manifest [|maenifest:| vi. FEW, B mani FZ +fest KRG LR —>FH

weakness [|wi:knis:| n. 1%55; weak 550 T ness 5 2 15 —>1455 , 55 45

connective [ka’naktiv] adj. LEERRYEHA; con FL[FCH, continue 4% £E )+ nect % +ive
(i — S [] He ) — S R0 , 25 45 11

tissue [|tisju:] n. OTDA4E, DHZ!; molecule 43T >cell Al —>tissue—>organ #5 B > sys-
tem R4L

defective [ di fektiv] adj. A BEEAY. CBRISATNAD KB ; de A+ fect—>fact HCH,
manufacture il & 1 +ive JE 200 5 85— A% & B g

disorder [dis|o:da] n. AN sdis ANt+order B F A FIRAL B (S IEF XD ; R
X 3A] . disease, illness , sickness

distinguish [disvtil:]gwiﬂ v. X5, XA 5] XAl . differentiate; distinguishable ] DL Sy

originally [o ridgonoli] adv. He¥]. J5JG; original JFORK) TEA ) s ori I

recent [|rizsant] adj. ﬁ%ﬁé@;lﬁl)‘(iﬂ;lately

evidence [|evidansj n. EYE ;evident B B 5 ;2 SR covert PRk Y

fibrillin [ fibrilin] n. £F4EZK ;fibr(o) EF4ECH. fibrocyte £F4EANAE I+ 1lin %

constituent [kan|stitjuant] adj. HEHY, AIEZERAY; con FL[F] +st—>stand ¥4 +ituent J5
2 I [ il 3] — 2 1)~ ZH LAY

microfibril [lmaikrau‘faibrﬂ] n.  (HEFHEC LTS B BT T A AS WL R BAT W A i BE
Sl EaE!

matrix [|meitriks] n. FEFT;matr O], maternal #3EAY)+ix 54

familial [fo miljol] adj. ZKHMY;family FKEE 2RI A W > FK R A GE) familiar
1, UL

genetic [ di netik] adj. &R (7D inherit & £ (i)
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encoding the receptor for low-density lipoprotein (LDL). These defects result in the synthesis
of abnormal LDL receptors that are incapable of binding to LDLs, or that bind LDLs but the
receptor/ LDL complexes are not properly internalized and degraded. The outcome is an eleva-
tion in serum cholesterol levels and increased propensity toward the development of atheroscle-
rosis.

A number of proteins can contribute to cellular transformation and carcinogenesis when
their basic structure is disrupted by mutations in their genes. These genes are termed proto-
oncogenes. For some of these proteins, all that is required to convert them to the oncogenic
form is a single amino acid substitution. The cellular gene, c-ras, is observed to sustain single
amino acid substitutions at positions 12 or 61 with high frequency in colon carcinomas. Muta-
tions in c- ras are most frequently observed genetic alterations in colon cancer.

Amino-Terminal Sequence Determination

Prior to sequencing peptides it is necessary to eliminate disulfide bonds within peptides and
between peptides. Several different chemical reactions can be used in order to permit separation
of peptide strands and prevent protein conformations that are dependent upon disulfide bonds.
The most common treatments are to use either 2-mercaptoethanol or dithiothreitol. Both of
these chemicals reduce disulfide bonds. To prevent reformation of the disulfide bonds the pep-
tides are treated with iodoacetic acid in order to alkylate the free sulthydryls.

There are three major chemical techniques for sequencing peptides and proteins from the

N-terminus. These are the Sanger, Dansyl chloride and Edman techniques.
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receptor [ri|sept9:| n. Qﬁg, re -, (], renounce J5 3% (re B+ nounce B>t T X i—>
J%30) ) +cept #EZ +or Y>HHEZ Y >Z K

density [densiti] n. low-density 25 i ; high-density [=nragicy

incapable [in‘keipablj adj. JCBEJINY, ANHEM; in ANCH L inactive 2K 1 A0+ capable £ fg
JI

properly |:|propali] adv. AIEHL ;A A suitably ; )2 LA inappropriately

internalize [in‘tanalaizj vt. fHERTEAL; inter T F Z 8] () ,interplay M BEAEH)+nal
+ ize fSNIAGES%; & LI externalize 45 ASME , [ 4MELL

outcome [ autkam] n. 4R out Hi+come R IR LR () income T A GHERO

elevation [leli‘veijan] n. FHE RS e AN, [ FCB, evolve #E 4K (e #b+volve #&— ] #b
e ) I+ lev KV OB, levy OB (A K F- Z M B AMT H ) )+ ation 44 18) 5 28 CHA1
navigation W

serum [‘siaram] n. I ;blood plasma J]fll;lﬁ;serology M35

propensity [pre)'pensiti] n. A BRE ; pro M ETCH . progress B #E (gress £ ) 1+ pens—
pend FE— [ B EE— 7]
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toward [te‘t'wo:d] prep. A ; to+ward HOEZCH], upward 7] 1)

development [ di velopmont] n. %7 ; deve—>de 5 X +lop Jl—> ok >k /E—~ KT
+ment 18 J5 4 develop KB, X EF; (i) developing country & J& H1 [H % ; developed
country KIKER, underdevelop KREAL; (¥E) depend &

contribute [kan|tribju:t:| v. DTHR, A BT con E£[F +tribue TTY >[I TR DTk

cellular [yseljula] adj.  YHHEH); CH, extracellular g # FY, intracellular 4 P A9 35 (iE)
molecule 43 F—>cell>tissue éﬂé}{*organ E system %‘:é‘lﬂ*body PN

basic [|beisik] n. FERHAY;base MR, basement #1F = J; base (FERE) I A8 IE 2

convert [kanxvazt] n. ¥4k ;con IL[E (B, constriction W4 (con FL[F] +strict BR ]+ tion
A5 28 )+ vert He L], conversation X 1% 1> 3L~ 4k

sustain [sas’tein] vt.  YiFF;sus™sub TUB, subway R )+ tain 42, FFC A, maintain FREF
(main—>man & +tain FF> 1R $5) I >7E N ke ke iR

frequency [|fri:kwansi] n. SER, R, FEREG GF)frequent H5E ) ; frequently S %
;s A s infrequent ANZH RY

colon [kau|laun] n. %5 ; colonization LAl , A F ;5 colon WFE; (L) IE KL

frequently [ frikwontli] adv. Z2% M ; [6] SCi)  oftens X i) : rare

cancer [‘kaensa] n. JWAE; (i )sarcoma Y ; carcinoma ¥ ; adenoma IRJE

prior [|praia] adj. K ; (3F ) posterior J5 i1 1Y ; anterior I 1 ; superior 11T

necessary ['nesisari] adj. WEH);[R] SCIA] s indispensable; 52 iR ; trivial fAS 2 B 1)

eliminate [iylimineit] vt.  THPFE ;R LA eradicate MR FR ; [ LA ; produce

disulfide [dai‘sAlfaid] n. ALY di 00, dioxide R ALY+ sulf B+ ide

chemical [‘kemikal] adj. 1LZE0; chemisty b2 ; chem (o) b2 UHi, chemosmosis fb2%
BiE ) +tal WA %

permit [ pa() yrnit] vt.  FOVF;per SEALH, perfume 7K (per 4=+ fume ) Bk — 4= J& B —
AR D R 22 F R~ 7K) I+ mit 2K 0], transmit f£3% (trans B + mit 3%) ]

separation [sepa|reifan] n. OE, BIF; se H(HI, segregate Fﬁ%]+parpart #B 4y —+ ation
AR

prevent [pri|vent] v. PBFlk spre Tf:ﬁﬁ+vent ﬂé[{ﬁﬂ ,convene %ﬁ'(con i@lﬁl +ven K—HKF|
—H—RE ,EE5)I; A LA prohibit fH 1k

dependent |:di|pendant] adj. BRI & S independent Jf 37 )

reduce [ri|dju:s] vt. 8% s re BICHT, return V338 I+ duce 31 5 (1, introduce 4744 (intro [f]
W +duce 515) 3> RI5]|— 30 [7] LA . decrease i/

reformation [Irefaymeifan] n. B, HH; re 5, XU, renounce JF 7% (re -+ nounce Ui
=P8 T N~ )% 5) I+ form K+ ation 4185 4}

alkylate [ elkileit] n. Kefbd);alkyl btk +ate J5 2

chloride [|klo:raid] n. ALY ;chlor(o) FLHI, chloroform {1 +ide %%

reagent [ri:‘eidgant] n. NI, RN, K re -, X, renounce S Tt (re i+
nounce B>t T X UE—>JF57) I+ agent 7
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Sanger’s Reagent: This sequencing technique utilizes the compound, 2, 4-dinitrofluo-
robenzene (DNF) which reacts with the N-terminal residue under alkaline conditions. The
derivative amino acid can be hydrolyzed and will be labeled with a dinitrobenzene group that im-
parts a yellow color to the amino acid. Separation of the modified amino acids (DNP-derivative)
by electrophoresis and comparison with the migration of DNP-derivative standards allows for
the identification of the N-terminal amino acid.

Dansyl chloride: Like DNF, dansyl chloride reacts with the N-terminal residue under alka-
line conditions. Analysis of the modified amino acids is carried out similarly to the Sanger
method except that the dansylated amino acids are detected by fluorescence. This imparts a
higher sensitivity into this technique over that of the Sanger method.

Edman degradation: The utility of the Edman degradation technique is that it allows for
additional amino acid sequence to be obtained from the N-terminus inward. Using this method
it is possible to obtain the entire sequence of peptides. This method utilizes phenylisothio-
cyanate to react with the N-terminal residue under alkaline conditions. The resultant phenylth-
iocarbamyl derivative amino acid is hydrolyzed in anhydrous acid. The hydrolysis reaction re-
sults in a rearrangement of the released N-terminal residue to a phenylthiohydantoin derivative.
As in the Sanger and Dansyl chloride methods, the N-terminal residue is tagged with an identi-
fiable marker, however, the added advantage of the Edman process is that the remainder of the
peptide is intact. The entire sequence of reactions can be repeated over and over to obtain the
sequences of the peptide. This process has subsequently been automated to allow rapid and effi-
cient sequencing of even extremely small quantities of peptide.

Carboxyl-Terminal Sequence Determination

No reliable chemical techniques exist for sequencing the C-terminal amino acid of peptides.

However, there are enzymes, exopeptidases that have been identified that cleave peptides at the

(\%MI@!&

technique [tek‘ni:k] n. AR Go)technic #5551 ; technical $5 A& FHY

compound [‘kompaund] n. AR ;com A, common F[F H) I+ pound 842 —> 3Lk
— BRI E

alkaline [ elkolain] adj. BAY. BHVERY;alkal BCH, alkaloid 4 W50+ ine Ji £ ;s alkalin-
ization B84k

derivative [di‘rivativ] adj. fiEY; derive R B EIE ; () deprive FI3F

color [|kA19:| n. Bift; (F)hue B ; colorful FAIN F 1

comparison [kam‘paerisn] n. HEH; com ;iéﬁ‘pare*pair T +ison 241 J5 25— UM AT — b
BAFE AT 5 () contrast X R (B [A] (1 HJ7)

migration [mai|greijan] n. BAT. %59 migr BaICH], immigrate £ (A, emigrate #%
J& E 48 )+ ation 420 )5 4%
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analysis [avnaelisis] n. 5rHrsana FERICHY, anatomy fFEH Cana 2B+ tomy PI—>HEABUY
PIFF i #) 1+ lys 43O, hydrolysis 7K fi# Chydro 7K +-1lysis fi#) ]

similarly [‘similali] adv. [FEFEHL, ZE1F ;similar AHLE) +1y &R )5 4%

method [ |rneead] n. Jiik ;IR 3L way , approach, path

except |:ik|sept] vt BEAN; ) besides 573 91 s ex 4h+cept #:3Z cept 332 (], recept YL F] )
i 2 LAY

sensitivity [‘sensi‘tiviti] n. OB ; sens AL (], sensor 1518 )+ itivity 4418 5 2 CHI,
captivity WAk o)

degradation [ldegra‘deifan] n. RS de AR, 18] T O, deflate J15 )+ grade ECH, grad-
uate 54V GE B H AL I+ation £ A5 2R, graduation 5l )= & — g — %
fift

utility [ju:‘tiliti] n. XCH. AH; AU, usefullness, usage

inward [|inwad] adv. [ ; in CH],inhale A I+ ward [8] (702528 (I, outward [7]
4h]

possible [yposabl 1 adj TVIHER; [A] i maybe, perhaps

obtain [ab|tein] vt.  FK1F; ob BIZE +tain >4 T 3K, [F 3LiA; attain 3875, retain
(S5

entire [in‘taia] adj. ZIBHY; en fi +tire RG> GEANRIH 2T AP

react [ri:|aekt] vi. BN, BYEMH, kit, BRAEH; re -, X(H, renounce J§ 3¢ (re
“nounce P> Ul 1 XPE>Fw5T) I+ act 173

hydrolysis n. IKf# (4 30) hydro KB, hydrology JK 32+ lysis Ay A AT

reaction [ri(?) ‘aekfan] n. BN ; re f-, X (B, renounce S 3t (re 5§+ nounce P> T X
Y% 37 ) I+ action 15 Z—HF-45 31—

marker ['ma:ka] n. FRICY ;s mark FRIC+er ¥ (Z D

advantage [adyva:ntidg] n. EFG ad IMEEFTER 1 vantage PLH ], disadvantage 45 #)

process [pra|sesj n. J3FE;pro A +ces>ced M FTE T E AT

remainder [ri‘meinda] n. BRE, FRY) ;e -, X, renounce J§ 3t (re F-+nounce 33—
T XA —JF 5) )+ main=man B (i, permanent 7&K A i) (per 4=+ man £ B —>—HBE T
WK AR I ter NS~ T4, FRY

intact [in|taekt:| adj. KRB SEEFH) 5 in ACH, inactive ATEBRAY I+ tact (4], contact
Fefih 36 R > R M~ A3, SEAF Y

rapid [|raepid] adj. WM ; [F] A immediate, swift, prompt

efficient [i'fij“ant] adj. FRCRW; ef>ex SMHEE A</ T ) +fic—>fact f#
(], manufacture 38 I LM B ER AL A RORI; () sufficien t 72

reliable [ rilaiob()1] adj. FIFERY; rely (A 4E) HYZEJE = dependable; rely #5E( re i+ lie
i~ PR — 58 2 > rely 1KEE)

exist [ig|zist] vi. fEAE; existence fEAE (44 17)

cleave [kliv] v. BYY];cleavage BIZE; (V) cleft 4%
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C-terminal residue which can then be analyzed chromatographically and compared to standard
amino acids. This class of exopeptidases is called, carboxypeptidases.

Chemical Digestion of Proteins

The most commonly utilized chemical reagent that cleaves peptide bonds by recognition of
specific amino acid residues is cyanogen bromide (CNBr). This reagent causes specific cleavage
at the C-terminal side of M residues. The number of peptide fragments that result from CNBr
cleavage is equivalent to one more than the number of M residues in a protein.

The most reliable chemical technique for C-terminal residue identification is hydrazinoly-
sis. A peptide is treated with hydrazine, NH2-NHz, at high temperature (90°C) for an extend-
ed length of time (20—100h). This treatment cleaves all of the peptide bonds yielding amino-
acyl hydrazides of all the amino acids excluding the C-terminal residue which can be identified
chromatographically compared to amino acid standards. Due to the high percentage of hydrazine
induced side reactions this technique is only used on carboxypeptidase resistant peptides.

Size Exclusion Chromatography

This chromatographic technique is based upon the use of a porous gel in the form of insolu-
ble beads placed into a column. As a solution of proteins is passed through the column, small
proteins can penetrate into the pores of the beads and, therefore, are retarded in their rate of
travel through the column. The larger a protein is, the less likely it will enter the pores. Dif-
ferent beads with different pore sizes can be used depending upon the desired protein size sepa-

ration profile.

Woabutary,

standard [xstaendad] n. ARUERY; stand W +ard J5 05 EAR I LVERT LR ifE R

digestion [di‘dgestfan] n. JEfETT, S0HE; di-dis 43 FF + gest & (congest FT ML, L ZE) +ion
CACIISE: S I el A= L (A5 S

commonly [‘komanli] adv. FL[E[HL; [R] SCIA] ; generally ; [ L] ; rarely , unusually

recognition [rekag|nij(a)n] n. A5 re F+cogni M+ tion 417 J5 Z— A~ 7, A
i

cyanogen [sai|8enad3in] n. . cyano T # (#, cyanite ¥ 1 I+ gen JR (], antigen #i
J50)

bromide [|braumaid:| n. TRAY; (JE) brominate R (BURALYD AR, {Fi7R Ak

cleavage [‘kli|vid3:| n. B9l ;cleave BB +age 1A J5 4% ; (1) cleft Z44%

equivalent [i|kwivalant:| adj. MFERY; equi M55, FIF O, equicenter 5.0 1+ valent i
AN AR AR Y

hydrazine [|haidrazi:n:| n. M, BRE

temperature [|tempritfa] n. B (FE)temper [ Kk, A

length [len] n. KJE; long A TAIEZ; B0 wide™width
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treatment [ytri:tmant] n. RYT ;[ LA ; cure, therapy , heal

percentage [paysentidg] n. B3R per ST, persist "I (per 58 4 +sist Ap—>5E 4k
—>— A REE) I+ cent BB, century 2L, —H4FE )+ age 44185 ], leakage I )

resistant [ri|zistant:| adj. AEPLAY;ve H, FICH], rewind ElH (wind 3+ sist AL,
consist Hjeeeeee 2H % (con ] +sis A=A — B~ i) IR AL~ TE T—HHi B

porous [ypo:ras] adj. FfL; pore fL4us JF4; [ Xid: hole

insoluble [in|soljubl( )] adj RNREVE MY, ANEEME DAY ;in /N CH, inactive A6 BRAY I+
soluable 7] DA 1Y

column [|kolam] n. HELE; GE)row 4

solution |:s9|1ju:jan] n. VEW; GE)Ysolute Y ; solvent ¥

penetrate ['penitreit] vt. FIA,BBE; (), penetrating ulcer ZFBIEWZ J; () impene-
trate #E A , ﬁﬁ‘

travel [‘tl"aeVlj v, AGRERWE; [ X transmit

likely [ laikli] adj. PIHEHL; unlikely A TTHE ;impossibly AT fig

enter ['enta] vt.  HEA (H)enterology B2 (R G F7E L)

profile [|praufail] n. %R, ZIE pro 7ERT +Hfile 42

exchange [iks‘tjeindgj vt.  3He, JHHR, 4t =interchange;ex [M]FMHil, explicit B i 1Y)
+ change ¥, 84k

individual ['indiyvidjual] n. NABY; in N+divid 43+ ual J5 > 5 ——14
— =AY

overall [‘auvarozlj adj. R, 2T over M +all FB—#8 T 23— LY [7) L ; total,
whole

property [|prapati] n. FEPE; proper FAE -ty B B> F IR RG> FEME LR
i) ; feature, characteristics

basis [’beisis] n. F&hili;base FERECH], basement Hb T % I+ sis 4 10 f5 ZE il , diagnosis 2
Wi

cellulose [|seljulaus] n. HYEER; GE)cellular 41HIH)

exchanger AR HLCHD) sex MIIRCH, explicit I I+ change #t, 224k + (e)r AEi



The greatest friend of truth is time, her greatest
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Ion Exchange Chromatography

Each individual protein exhibits a distinct overall net charge at a given pH. Some proteins
will be negatively charged and some will be positively charged at the same pH. This property of
proteins is the basis for ion exchange chromatography. Fine cellulose resins are used that are ei-
ther negatively (cation exchanger) or positively (anion exchanger) charged. Proteins of oppo-
site charge to the resin are retained as a solution of proteins is passed through the column. The
bound proteins are then eluted by passing a solution of ions bearing a charge opposite to that of
the column. By utilizing a gradient of increasing ionic strength, proteins with increasing affini-
ty for the resin are progressively eluted.

Affinity Chromatography

Proteins have high affinities for their substrates or co-factors or prosthetic groups or recep-
tors or antibodies raised against them. This affinity can be exploited in the purification of pro-
teins. A column of beads bearing the high affinity compound can be prepared and a solution of
protein passed through the column. The bound proteins are then eluted by passing a solution of
unbound soluble high affinity compound through the column.

High Performance Liquid Chromatography (HPLC)

In column chromatography the smaller and more tightly packed a resin is, the greater the
separation capability of the column. In gravity flow columns the limitation column packing is
the time it takes to pass the solution of proteins through the column. HPLC utilizes tightly
packed fine diameter resins to impart increased resolution and overcomes the flow limitations by
pumping the solution of proteins through the column under high pressure. Like standard co-
lumn chromatography, HPLC columns can be used for size exclusion or charge separation. An
additional separation technique commonly used with HPLC is to utilize hydrophobic resins to
retard the movement of nonpolar proteins. The proteins are then eluted from the column with a

gradient of increasing concentration of an organic solvent. This latter form of HPLC is termed

. 2% .



