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ALL: Acute lymphoblastic leukemia.
AML: Acute myeloid leukemia.

CS: chondroitin sulfate.

CTL: cytotoxic T lymphocyte.

ECM: Extra cellular matrix.

FAB: French—American—British.
FISH: Fluorescence in Situ Hybridization.
GAG: Glycosaminoglycan.

LPS: Lipopolysaccharide.

Max: Maximum.

MC: Mast cell.

MDS: Myeloid dysplasia syndrome.
Min: Minimum

MFC: Multiparameter flow cytometry.
MM: Multiple Myeloma.

MPO: Myeloperoxidase.

NK: Natural Killer.

PAS: Periodic Acid Schiff.



PG: proteoglycan.

PCR: polymerase chain reaction.

RT-PCR: Real Time- polymerase chain reaction.

ROC: Receiver Operating Characteristic.

SD: Standard Deviation.

SG: Serglycin.

SB: Sudan Black.

TDT: Terminal deoxynucleotidyTransferase.

TNF: Tumor Necrosis Factor.

WHO: World Health Organization.
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:Cytomorphology 4l du)al) —¥—o

May-Gru'nwald-Giemsa = : (sl aladiuly il dalaly 4ygeal) AUl asd
Lpedl) Zalall 8 ploany 48 Yoo e JaY L 2 a5 Wright-Giemsa stain

(YA). il Ralal b 3lyia 4 000 g

WA et e %¥ e leg V) IS o alall gaiil) abimn¥) (e Al A,

FAB jlapdl il Hswall beg Losedll dalall Sf ) dalal 3 5l
kel clydilly QKA clall Je W elldy  French—American—British

¢ ool haanll asms WHO Ludlall daiall dadiidd Les cllyy % Yol 2yl
Gl a3yt e Aysla A5 ClisAh ae Adiliall VA Jie Yl oo Gl (e iy,
(VA)-1(8;21) 5 inv(16)/t(16;16) 4(15;17)

(VA). 2l (mbims¥) (il a3 Slmall alaall 6 Gl e

AML ALL
Blast size Large and uniform amall to medium; variable
Chromatin Finely dispersed Rather coarse
Nucleoli 1 to 4, often prominent Absent or 1 or 2; indistinct

Cytoplasm Moderately abundant ~ Scant to moderate
Granules often present  Granules lacking in nearly

all cases
Auer rods B0-70% of cases Ahsent
Myelodysplasia Often present Absent
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Myeloperoxidase and Periodic acid

Sudan Black B Nonspecific asterase Shiff (PAS)
AML +4 + *
(Monocytic, diffuse)
ALL — + +
(Focal) (75%)

? +, positive; —, negative; =, not definitive.
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eldl Ll sLef) b DA ge el bl clal
daall . flow cytometry (golall 3awll A ddaulg 4 immunohistochemistry
Ul anlsll e dualany) WAL e S€1 5 %Y S o agy Glandgll alandd

(YY).CD117 (MPO (s cleulgll (any

Precursors’ CD34, CD117, CD33, CD13, HLA-DR

Granulocytic markers® CD635, cytoplasmic myeloperoxidase (MPO)
Monocytic markers’ CD14, CD36, CDo64

Megakaryocytic markers® CD41 (glycoprotein llb/llla), CD61 (glycoprotein I1ia),
Erythroid markers CD235a (glycophorin A), CD36

(23). 4583 LAY cilaly aaf udags 17 A ay

B-lymphoid T-lymphoid Myelond

CD79a cy/sCD3 Anu-MPO

cyleM Antu-TZR 3

cyCD22 Anu-TZRv&

CD19 CD2 CD13

CD10 CD5 CD33

CD20 CDE CD65
CD10 CD117

TdT TdT CDI14

CD24 CD7 CD15
CDla CDo4
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ol ALl Shadsl) delig PCR Lulal) Shadsdl Jelis Jie Zijall Gkl pgad
paas & ey Southern blotting 5 sequencing Lall dluluy RT-PCR sl
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(Uptodate2016 ) FAB ciiias

FAB Morphology Cytochemistry
type
MO Blasts resemble L2 variant of ALL; cytoplasmic granules | <3 percent PXase+ or

and Auer rods are not seen

SBB+

M1 >3() percent type 1 and type 2 blasts; <10 percent >3 percent PXase+ or
differentiated myeloid cells; Auer rods seen in about 50 SBB+
percent of cases
M2 >3() percent type 1 and type 2 blasts; >10 percent PXase+ SBB+ NSE+<2(
differentiated myeloid cells; Auer rods seen in about 70 percent PAS—
percent of cases
M3 >2() percent abnormal hypergranularprogranulocytes; blast PXase+ SBB+ PAS-
count may be <3( percent; Auer rods and faggot cells seen | NSE+
in virtually all cases
M3V | >20 percent abnormal hypogranularprogranulocytes; blast PXase+ SBB+ PAS—
count may be <3( percent; Auer rods and faggot cells seen | NSE+
in virtually all cases
M4 >2() percent promonocytes and monocytes; >2( percent PXase+ >2() percent
granulocytic cells; peripheral monocytosis (>5 x 10 9) + NSE+
elevated serum or urine lysozyme; Auer rods seen in about
65 percent of cases
M4eo | >5 percent eosinophils and cells with mixed PXase+ >2() percent
basophilic and eosinophilic granules, plus M4 NSE+
features
MS5a >80 percent of nonerythroid cells are monoblasts; Auer NSE+
rods usually not seen
M5b | >80 percent of nonerythroid cells are monocytes, NSE+
promonocytes, and monoblasts; Auer rods can be seen in a
minor population of myeloblasts (30 percent of cases
M6 Erythroid predominance and dysplasia; >3( percent blasts PAS+ (erythroid cells);
among non-erythroid cells; Auer rods present in blasts in blasts are PXase+
60 percent of cases
M7 Blasts with cytoplasmic blebbing + platelet shedding; Platelet PXase+ on EM

marrow fibrosis; Auer rods are not seen
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Acute m:fEICIid leukemia [AML] with recurrent genetic abnormalities
AML with t(8; 21 q22;922.1); RUNXT-RUNXTTY
AML with inv{16)p13.1922) or t{16;16)p13.1.922);, CBFB-MYH11
Acute promyelocytic leukemia with PML-RARA®
AML with 1911 0p21.3;023.2); MLLT3-KMT24"
AML with 1{6;9)p23;q34 1), DEK-NLUP214
AML with inw{3){g21.3q926.2) or t{3;3)(g21.3;026.2);, GATAZ MECOM{EWVI1)
AML {megakaryoblastic) with t(1;22)(p13.3;013.3); RBM1 5 ML 1®
Provisiomal entity: AML with BCR-ABL1
AML with mutated NPAM1?
AML with biallelic mutations of CEBPA?
Frovisiomnal entity: AML with mutated RLUNXT

Acute myeloid leukemia with myelodysplasia-related changes®
Therapy-related myeloid neoplasms®

Acute myeloid leukemia, not otherwise specified (NOS)
AML with minimal differentiation
AML without maturation
AML with maturation
Acute myelomonocytic leukemia
Acute monoblasticimonocytic leukemia
Pure erythroid leukemia®
Acute megakaryoblastic leukemia
Acute basophilic leukemia
Acute panmyelosis with myelofibrosis

Myeloid sarcoma

M},FEIDid proliferati-::ns related to Down syndrc:me
Transient abnormal myelopoiesis
Myeloid leukemia associated with Down syndrome

Blastic plasmacytoid dendritic cell neoplasm
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ralad) goliall) (aliadd FAB Syl il ) o dl) Ciieall] —¥—1
Db e Taldie) Aty Gilesane DB ) alal) gslaall) aall aliayl agle 5l audy
(\V). L3 9 L2 JLI :(;AJ Z\_AQ\

Feature Ll L2 13
Cellsize Small, regular Large, mied sizes Large
Nuclearchromatin ~ Fine or condensed Fine or condensed Fine

Nuclearshape ~ Regular cleftorindentation  Irregular cleftorindentationmore ~ Regular, round or oval

possibl common
Nucleol Indistinc L to2, prominent 1102, prominent
Cytoplasm St Variable, often moderately abundant  Deeply basaphilc, vacuolted

(T 'R).FAB e dlal) ggldall) palan) (el 1)) auagl aw)

ralad) g oliall) (b S WHO Liallal) daiall dabiia ciniali —¢—1
Fodie sane il I (el
J<& : B—cell lymphoblastic leukemia(B-ALL) g5 ala (g5lial Labanl v/
LAWY Al ALL e\ e %Yo
J<& T-cell lymphoblastic leukemia(T-ALL) ¢ ala (gglial alianl v/

(YY) YW e Yo%



Precursor lymphoid neoplasms

B-cell lymphoblastic leukemia/lymphoma, not otherwise specified

B-cell lymphoblastic leukemia/lymphoma with recurrent genetic abnormalities
B-cell lymphoblastic leukemia/lymphoma with (9;22)(q34:q11.2); BCR-ABL1
B-cell lymphoblastic leukemia/lymphoma with t(v;11923); MLL rearranged

B-cell lymphoblastic leukemia/lymphoma with t(12;21)(n13;022);
TEL-AML1 (ETV6-RUNX1)

B-cell lymphoblastic leukemia/lymphoma with hyperploidy
B-cell lymphoblastic leukemia/lymphoma with hypoploidy (hypodiploid ALL)
B-cell lymphoblastic leukemia/lymphoma with t(5;14)(q31;32); IL3-1GH

B-cell lymphoblastic leukemia/lymphoma with t(1;19)(q23;p13.3);
E2A-PBX1 (TCF3-PBX1)

T-cell lymphoblastic leukemia/lymphoma

(YY‘)Y A7 ald WHO s (ggliall) palaant) cislaisV Y audagl oy

:Prognostic : iy -V

caa ye AML ape HIA) oSE g (ued 3aa] %9 ALL  caje ol das )l
s L SV 2ie %40 5 Gl vie %0 AML aje die bl L als Caa
() £)-3SL Aadleal aypus il Lide caagiy

5 ol ALY slaxi (Gl 35 dalal) daall (il e e Y] adia
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:Treatment dallaall —A
WY IS Jlasids ¢ mnpell 4l 53058 Gaiad 5 dpablian) WAL A5 dalled) Cargs
Agph LA alall 55 4 dualianl) de )

ba ddalell dAsall (anedl e Jie CM\ Ji eV e Jalse 3ae 3A%

:silage e dalledl o5

:Induction Therapy «sagll Zz3all —V-A

NS gy e Ailas Aypal aladinly Gllyg Aalill salsed) (A Gappall JASY Caagls
e o4l ADG sad antrathycline axii Cus .paliadl) g5 cua ollyy Aipme
ajlact Al mpall (% A= die Al salsell (3iaTis Al daww 3240 Cytarbine
dexamethasone .ty A 10< s e BTy Lle> e JH
(V7). 2l (gslealll abian¥) e zDlal ,methotrexate |, vincristine
14U 335l julaa —Y—A

%0 o 0 alaall & 8 chlag V) Aus —
JofV oo s e ST Jagad) ) 8 Vsl
JefV v vevs oo €1 sl aall 4 clagall —
() §)onbadl 4l oHla Glacagll Qe —

e Lty Lﬁi a5 Sl aiad @llyg : Consolidation therapyaclall #3all —v—A
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Transplantation Hematopoietic Stem (5ysll 4,0l Ledall WAL )5 —£-A

:Cell Allogenic

Ay i Al) g Loy 5 Gilse JAT Ladid e Apged e da WIS T e aaiay
oaby axe Jal e AgleS deja alllaely anpall jaaad aay elldy Gana dyge WA,
Aalil) 3 sed) (Baiat Jal (e dpeysll LAY JalS aplast (Gaiad el caxdall dpeliall LAY

(V1) Apaliaa) LA daalgay LA 230 oy (uSill pia
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Serglycin (s )
Galall Jals CllSe 55,0 Alle e Ciian) aiml IS 555l aade ) ying
(YV Y)Y o
alisig yll @3S, Extracellular matrix (golall #)la (3 kaall clisig ye clufyn 32 <l gl
Cpalepaall ety LA Jal Waahy e e Jldl 38, Led (WA mdan e
(£)-oolal s Gyhaall 358 oF cedl) e o0 Tilaysa Ly

Intracellular and cell-surface PGs

Syndecans

— GAG chains

Glypicans

45 ‘.u
GPlI-anchor

Ol pad) 3529 adsa 1Y Al amy
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(YA).extracellular matrix gslal) z &
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Oy e glally dal¥) dysen WDAN (e 2o 8 &jsall s alay) S <1986
(Y9 o£) Al chlalull dpalianV) AN 8 Cpade sl DNA Gulys cads & L3008

> oy & intracellular proteoglycan gola Jals o\Sule giig Jsl Gl il axy
S S Ofin el Gpwlepdl sy olaY) e SRGN Ejee VI
(YY) .10922,1 xuall o afijse o Cum o (¥) YV )adliss)

tgil g (shalie OB IS A el (2ea]58 (e penle ) B)se call
V=Y e A (alaal) Jady rajiad) sl dikhie :Exon |
VYA A (alal) Jady N—terminal dikie :Exon 2

e doieY) (mlaal) Jadiy GAG oSl g 5eSilall Judle Lol ) dihie :Exon 3

(\’ ci).\ oA=VY

GAG attachment site
—
laa 28aa 77aa 94aa 112aa 158aa

(V)- Crposl paual) A5y 50 4y 114 apeiagh an
K clgie Jypnadl WY alane 3 4y n Sl stsyl 1) Dppall ueii of asg
DAY 8 sagasall Dysall (o il MRNA o @il 5 2l JmMRNA aaay calias
cabias Julby « promyelocyte daludl WAL (e sudiall MRNA - e calias dlxieal)

(£)-segmented daaiall ¥ siadll a3 Al WA 3l e aale pual) 2y e



 Copaalpanal) Ay — ¥
D05 afiy S (e s COTE Protein (g3Sye (s (o SG il yaud) Callty

«<lils 5 heparin cpylus Jia glycosaminoglycan Judlu aw Laiin (Ser-Gly)
(V\‘ <Y)chondroitin sulfat CS-4,CS-6, CS-E ,CS-B i 1 K

Heparin

Ol ppnd) A8 apeusi JSEIY 0 adagi anyy
(¥)(-42 Masiyal) GAG Judws (& £lpaal) Judaadly ¢ (38 5al) (gl 29a¥) Jadd) Jiay)
dahia JS o(serine—glycin) adwull AW e 3y Sa Bhlie Gld (@38l Gdignll g9na
A8LRIIS Judldl 505 13885 (GAG plSile sl 55lal) Judls Lali )Y adse o4 Serine

1-27 aa 28-76 aa 77-158 aa
Signal peptide _@_ Glycosylation domain
For secretion Glycosaminoglycan attachment

a4

Chondroitin 4-sulfate
Chondroitin 6-sulfate
Chondroitin sulfate E
Chondroitin sulfate B
Heparin/heparan sulfate

(V)-4 B A GAG Judus g lgily Copoaalepund) (g s Aoy g\ (adagh )
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Jodls Jsb caun e iyl 138 aaa (DR el el Gandll ek
oo Adbide g5l e (5Sal Gyl Ly Gua (YY Y4 oY) Ll e GAG
te hiing daeall WA & chondroitin sulfat-E clelu (6,0 K1) Judls 4

(Y7) LDl o)l Al e s Calidy ua ilagiiall 3 CS—4 clils (45,0

Ol pud) 352 uSLa\ -y
Gl g Jo 4nSH adiey dua Lgld e gela Jaly (OIS el aag
A(9) ! Amlal) eSlaially

Aayslly Apmadall Aggenll WIAN 8 bl OS5 Gale sl s 505 MRNA 35 5

(V)-proteoglycan hematopoietic iy seall LAY HlKle o g yu dliand Cadig

s Mast cell dyadl WAL 45581 cllaysall 8 cwlal JS5 Gualesuull aag
Wl Basophil 1wl Al Neutrophil dlsiedl WAL, Eosinphil ciliacall
Cytotoxic aalull 45laadll WA 4 Platelets cilaaaally Natural Killer duanlal) abilal)
Q¥ Os8is (Macrophage sl s Monocyte claadll ((CTL)lymphocyte cell

(VY 1Y) il 8 L 505 WA oda iy 8 (A1 Gl ae

D JKal 5 el DA Glga IS ulu) ZGad) glall Jaly JSal) ey
S laagd) S Al Aglaalll ol Anad) LAY 4 oaall s e el sa gl

(V)-Aasedl) WY 8 CD44 pe Lagiyy (s3lls duldadl LDIAY)

S LPS STNF (e Jalsas Aol andi say 3ods Agslall cBlapeal) Jals iy L) sed

(VY X ) clslaalll 5 el lam gl e aslisd JS00 LDAD) (amy (e 5yl 50

(V) abal) 5 5 Ldalll Sial) (Jladal) 8 SG asay Al Ciaiasl
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Gl s aly (DAY e el Bae A Gale il dypnen Aaall cluhal) Ciaa
(YY)l daialy ye aiiaday yiiad SV Auiyall A glsadly dpmpdall dom gl ga5dl) il

Jodas (e Adlide Talail dgas o Al COUAY e unll Shaall Gaibadll s
Spuaall LI Gligine Je 3adins auly s2e e alian 434,k 44 cglycosaminoglycan
(F). ol Fm gl Alall ol By (5550l 0355 SIS (S L el e
(o

(DAY 4 adall )50y Gaule syl sl Ll Zladl o GAG Judls s
G sl 1 o) DLl o3 e adiny B i 3 Cuele ) iy ol
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Cell type Type of GAG (Other granule constituents
Platelsts Chondroitin sulphate Platelet factor 4, von Willebrand factor
Natural killer cells Chondroitin sulphate Granzymes
Cytolytic T cells Chondroitin sulphate Granzymes
Polymorphonuclear Chondroitin sulphate Gelatinase, lactoferrin,
leucocytes myeloperoxidase
Connective tissue Heparin Histamine, chymases, (mMCP-4,5),
mast cells tryptases
Mucosal mast cells Chondroitin sulphate Histamine, chymases, (mMCP-1,2)
Endothelial cells Chondroitin sulphate Plasminogen activator (tissue type)
Pancreatic acinar cells Chondroitin sulphate Procarboxypeptidase, amylase

(1)- WA cilia B LehA% Gl ) atlu A) hailuglly GAG Judhw £355 11V apdagi anuy

Extent of GAG I
Cell Type GAG Component Sulfation Predominant Fate Function
MCs (connecive rissue type) Heparin 22s Storage/regulated Promotes smrage of proteass,
seCrerion hisamine, serotonin; regulation
of apoptosis®
C5-E -
MCs (mucosal type) C5-4 + Storage/regulared Promotes storage of prowases”
seCrerion
C5-E -
Ch-dib -
CTlLs C5-4 + Storage/regulared Promotes smrage of granzyme B;
secretion regulation of CD8" T cell
conmaction”
Endothelial cells 54 + Constimve secredon (apical) Searerion of CXCLI
Platelers C5-4 + Storage/regulared Promotes storage of CXCL4,
SECTetion CXCL7, PDGF; promotes
platelet aggregation®
Neurrophils 54 + Storage/regulaed Promotes storage of elastase”
seCrerion
Easinophils 54 + Storage/regulaed ND
seCrerion
C5-E (minor) =
Macrophages C5-4 + Constiturive secretion Regularion of cyrokine
secrerion”
C5-E -
Heparan sulfae s
Mulriple myeloma cells C5-4 + Constiturive secretion Inhibition of bone
mineralization
Masopharyngel carcinoma ND ND Constiturive secretion Promoton of cell migration,
metastass
s indicated by studies of .wrglyr.in_"_ anirls,
PDGE, phtelet-derived growth Factor,

(Y‘).&.&M\ Ll &bﬁi gsj Gl ) ;\.\::\EJ A Avag awy
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WAl 4plaY) claysall 8 Glall @liKe a3 8 oys Glulp sae G
Glass @l pam opa%s AmbpSll DAY G clapl) opa 5 dyse
(1) lasiall

WAl & Aghay) cbliayall cla JSE 0 8 Gplesunll 50 cluball caa gl LS
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Abstract:

Serglaycin is an intracellular proteoglycan in hematopoietic cells. It has
been studied in normal and tumor hematopoietic cell, so it was
suggested to have an important role in immunity and cancers as
leukemia. The challenge to make a diagnosis for acute leukemia and to
differentiate between myeloid or lymphoblastic leukemia, is the reason
we go to assay concentration of serglycin with in people and patient with
acute myeloid leukemia and acute lymphoblastic leukemia from children
and adult at hematology department in the main hospitals in Damascus
(Pediatric’shopital, Almouasat and Al asaad hospital) before beginning
any kind of treatment and studying the relation with white blood cells
count. We found clear difference between the concentration in patient
with acute leukemia and normal people. There was a clear effect of
concentration of this marker in paint with AML and ALL patients

according to the count of white blood cells.
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